
;e3eZ~Wzz{ 6*T~@  A SEMICONDUCTOR DEVICE AND A METHOD 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 applied to a semiconductor
device in 10 which two semiconductor chips are stacked on one another and
are encapsulated with a single resin encapsulant. Description 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 memory circuit system are stacked on one
another and are encapsulated with a single resin encapsulant. For example,
Japanese unexamined patent 20 publication No. H7(1995)-58281 discloses a
stacked semiconductor device having a LOC (lead on chip) structure. A
stacked semiconductor device having a LOC structure is comprised of a first
semiconductor chip 25 and a second semiconductor chip having a plurality of
2 a MaY 2003 - 1    2 6 MAY 2003 J 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 surface of the first semiconductor chip
with an insulating film interposed therebetween and 



electrically connected to the electrode pads on the circuit forming surface
through conductive wires, a plurality of second leads bonded and secured to
the 10 circuit forming surface of the second semiconductor chip with 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. The inventors have encountered
the following problems in the course of the development of stacked
semiconductor device. 25 The conventional LOC structure as described - 2
2 8 MAY 2003 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 5 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 makes 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 provided 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 - 3    2 0 MAY 2003 r changing
the storage 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 device having 5 two semiconductor chips stacked and
encapsulated with a single resin encapsulant. 



The above and other objects and novel features of the invention will be
clearly understood from the description of this specification and the
accompanying 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 semiconductor 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
formed on the circuit forming surface; a second semiconductor chip having a
circuit forming surface and a back surface opposite to the 25 circuit
forming surface and a plurality of electrode - 4    2 a MaY 2003 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 5 portion and an outer portion, the inner portions being 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 10 outer portion for
supporting the second semiconductor chip with the inner portion; and a
resin encapsulant for encapsulating 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 surface of the second semiconductor chip. (2) There is
provided a semiconductor device 25 according to the first aspect, wherein a
part of the  - 5    2 9 MAY 2003 r inner portions of the leads is provided
on the circuit forming surface of the second semiconductor chip. (3) There
is provided a semiconductor device comprising: 5 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 the circuit
forming surface; a second semiconductor chip having a circuit 10 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 semiconductor chip; 15 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 conductive wires; 20 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 for encapsulating the first semiconductor chip, the second
semiconductor chip, the 25 inner portions of the leads, the inner portion
of the 



- 6    2 8 MAY 2Q03 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 back 5
surface of the second semiconductor chip facing each other and wherein the
inner portion of the support lead is bonded and secured to the back surface
of the second semiconductor chip. 10 (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; 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 circuit forming surface and having 20 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 



25 the first and second semiconductor chips through _ 7 _   2 B MAY 2003
conductive wires; a support lead having an inner portion and an outer
portion for supporting the first. and second semiconductor chips with the
inner portion; and 5 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 and the wires, wherein
the first semiconductor chip is bonded and 10 secured to the second
semiconductor chip with the back surface of the first semiconductor chip
and 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
semiconductor chips. (5) There is provided a semiconductor device according
to the fourth aspect, wherein a part of the inner portions of the leads is
provided on the circuit 20 forming surface of the second semiconductor
chip. (6) There is provided 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 _ g _   2 B MAY 2003 a pads formed on
the circuit forming surface; a second semiconductor chip having a circuit
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 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 semiconductor chip, the inner portions of the leads, the inner
portion of the support lead and the wires, wherein 20 the first
semiconductor chip is bonded and secured to the second semiconductor chip
with the back surface of the first semiconductor chip and the back surface
of the second semiconductor chip facing each other and wherein 



25 the inner portion of the support lead is bonded - 9    2 B MAY 2003 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: 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 the circuit forming
surface; 10 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 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 wires; a support lead
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 25 semiconductor chip, the second semiconductor
chip, the  



- 10    z a r~aY Zoo3 J inner portions of the leads, the inner portion 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 surface of the second semiconductor 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.
(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. 15 (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 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 circuit forming surface and having 25 a plane size
greater than that of the first  - 11    2 8 MAY 2003 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
5 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 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 and the wires, wherein the first semiconductor
chip is provided on the 15 second semiconductor chip with the resin of the
resin encapsulant interposed between the back surface of the first
semiconductor chip and the back surface of the second semiconductor chip
and wherein the inner portion of the support lead is bonded 20 and secured
to the circuit forming surface of the first semiconductor chip and the back
surface of the 



second semiconductor chip. (10) There is provided a semiconductor-device
according any of the first through ninth aspects, 25 wherein the support
lead is configured to serve as  - 12    2 8 MAY 2003 r both a power supply
lead and a reference potential lead. (11) There is provided a method of
manufacturing a semiconductor device comprising the steps of: 5 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 the circuit forming surface and providing a second
semiconductor chip having a 10 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 semiconductor chip; 15 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 semiconductor chip; electrically connecting the
electrode pads of the first and second semiconductor chips to inner
portions of a plurality of leads respectively through 25 conductive wires;
and - 13    2 8 MAY 2003 J encapsulating the first semiconductor chip, the
second semiconductor chip, the inner portions of the leads, the inner
portion of the support lead and the wires. 5 (12) There is provided a
method of manufacturing 



a semiconductor device according to the eleventh 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. 10 (13) There is provided
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 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 and 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    z s
MaY Zoo3 bonding and securing an inner portion of a support lead to the
back surface of the second semiconductor chip; electrically connecting the
electrode pads of 5 the first and second semiconductor chips to inner
portions of a plurality of leads respectively through conductive wires; and
encapsulating the first semiconductor chip, the second semiconductor chip,
the inner portions of the 10 leads, the inner portion of the support lead
and the wires. (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 surface and a plurality of 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 20 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; disposing the back surface of the first 25
semiconductor chip and the circuit forming surface of  - IS    2 8 MAY 2003
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 portions of a plurality of leads respectively
through conductive wires; and 10 encapsulating the first semiconductor
chip, 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 semiconductor device according to the
fourteenth 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. (16) There is provided a method
of manufacturing 20 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 the circuit forming surface 25 and providing a
second semiconductor chip having a - 16    2 8 MAY 2003 r 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 surface
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 semiconductor chip stack with a gap between them;
electrically connecting the electrode pads of the first and second
semiconductor chips to inner portions of a plurality of leads respectively
through 15 conductive wires; and encapsulating the first semiconductor
chip, the second semiconductor chip, the inner portions of the leads, the
inner portion of the support lead and the wires. 20 BRIEF DESCRIPTION OF
THE DRAWINGS 



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  - 17
encapsulant thereof removed. Fig. 2 is a schematic sectional view taken
along the line A-A in Fig. 1. Fig. 3 is a schematic sectional view taken 5
along the line B-B in Fig. 1. Fig. 4 is a schematic sectional view of a
part of Fig. 3.  Fig. 5 is a schematic sectional view taken along the line
C-C in Fig. 1. 10 Fig. 6 illustrates 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. 8A, 8B and
8C are schematic sectional views of a semiconductor device 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 encapsulant 



25 formed thereon during the manufacture of semiconductor 2 8 MAY 2003  -
18    2 8 MAY Z003 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. 5 Fig. 12 is a schematic plan view of
a semiconductor device which is a second embodiment of the invention with
an upper part of a resin encapsulant thereof removed. Fig. 13 is a
schematic plan view of a 10 semiconductor device which is a third
embodiment of 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. 1S Fig. 15 is a schematic sectional view taken along the
line E-E in Fig. 13. Fig. 16 is a schematic plan view of a 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. I6. 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  



- 19    2 8 MAY 2003 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 I-I in Fig.
19. Figs. 22A, 22B and 22C are schematic sectional views of a semiconductor
device according to the fifth 10 embodiment for explaining the manufacture
of the same. 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. 15 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 26D 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 seventh embodiment of 25 the
invention with an upper part of a resin  - 20    2 8 MAY 2003 encapsulant
thereof removed. 



Fig. 26 is a schematic sectional view taken along the line I,-L in Fig. 27.
Fig. 29 is a schematic sectional view taken 5 along the line M-M in Fig.
27. Figs. 30A, 30B and 30C are schematic sectional views of a semiconductor
device according to the ' seventh embodiment for explaining the manufacture
of the same. IO Fig. 3I 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 is a schematic sectional
view taken along the line P-P in Fig. 31. Figs. 34A, 34B, 34C and 34D are
schematic sectional views of a semiconductor 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. - 21    2 8 MAY 2003 Fig. 36 is a schematic sectional view taken
along the line Q-Q in Fig. 35. Fig. 37 is a schematic sectional view taken
along 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 according to the ninth embodiment.
Fig. 42B is a schematic sectional view of the first semiconductor wafer.
Fig. 43A is a schematic plan view showing a 20 second semiconductor wafer
used for the manufacture of a semiconductor device according to the ninth
embodiment. Fig. 43B is a schematic sectional view 'of the second
semiconductor wafer. 25 Figs. 44A, 44B, 44C and 44D are schematic  - 22
2 8 MAY Z003 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 semiconductor 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. 47 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 ~5 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 ~0 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 encapsulant thereof removed.  - 23    2 8 MAY 2003
a Fig. 52 is a schematic sectional view taken along the Line T-T in Fig.
51.  DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS 5 



Modes of carrying out the invention will now be described in detail with
reference to the drawings. Throughout 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 not be
described repeatedly. (First Embodiment) The present embodiment refers to
an example of 15 an application of the invention to a TQFP (Thin Quad Flat
Package) type semiconductor device having a quadruple lead structure. Fig.
1 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. Fig. 3 is a schematic sectional view taken along the line
B-B in Fig. I. Fig. 4 is a schematic sectional 25 view of a part of Fig. 3.
Fig. 5 is a schematic - 24    2 8 MAY 2003 sectional view taken along the
line C-C in Fig. 1. As shown in Figs. 1, 2, 3 and 5, a semiconductor device
1 of the first embodiment has a semiconductor 'chip (first semiconductor
chip) 2 obtained by forming 5 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 specific Integrated tircuit which is a general purpose
integrated circuit) chip is used as 15 the semiconductor chip 2 of the
present embodiment, and a flash memory chip is used as the semiconductor
chip 3. In the present embodiment, for example, the 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 semiconductor chip 2. The surface of
the semiconductor chip 2 opposite 25 to the circuit forming surface 2X,
i.e., the back - 25    z a MAy zoo3 surface (another principal surface)
facing the circuit forming surface 2X is placed (located) on the circuit
forming surface 3X of the semiconductor chip 3, and the back surface 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 forming surface 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 chips 2 and 3. The inner portions 7A 15 and the respective
electrode pads 4 of the semiconductor chips 2 and 3 are electrically
connected by conductive wires 8. The semiconductor 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 multiplicity of wiring 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    2 8 MAY 2003 



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 5 surface) 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 pads 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 coated with a surface protection film (final protection
film), and the surface protection film is formed with bonding holes where
the surface of the electrode pads 4 is exposed. 25 The resin encapsulant 9
has a quadrangular  - 27    2 8 MAY 2003 surface configuration, e.g., a
rectangular configuration in the first embodiment. Outer portions 7B of the
plurality of leads 7 are arranged along the four sides of resin encapsulant
9. 5 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 potential terminal
whose potential is fixed at a reference potential (e. g., 0 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. - 28    2 8 MAY 2Q03 Table 1
(MCP Pin Arrangement)
NTermmdFuncdonFunctionkTerminalFunctionFunction1VssGroundGround5tD5Data
5Data 52VcePower suPower su I52D6Data 8Data 6 '3VccfPower suo I flashPower
su flash53011Data 11Data 114RESResetReset54D12Data f2Oata 125RIBR IBusR
/Bu55D13Data 13Data 13aCDECommand Data EnableCommand Data
Enable56VssGroundGround7OEOu ut EnableOu ut Enable57D14Date toData
t4aVssGroundGround58D7Data 7Data 79I/00InpuVOutput 0Inpuf/Output 059CE1Chip
Enable 1Chrp Enable t101/01In utlOu ut 1In ut/Ou t t60A10Adress t0Adress
10t' RDY2  12 1/02Input  In ut/Ou ut 2Input Reedy for 2 banks  In uf/Ou ut
2et  82OE  D15Output Enable Data 15Output Enable  Data
t513RESResetReset83CE2Chip Enable 2Chip Enable 2t4I/03In utlOu ut 3In ut/Ou
ut 384IORDIn utIn ut Read Data Contrdt 5DS-BPTIn utIn ut Select Di nosis
Mode85IOW RIn utIn ut W rite Deter Contrd18VcePower suPower su I88VccPower
suPower su17VccfPower su flashPower su flash67A9Addrsss 9Address 9181/04In
uUOu ut 4In uVOu t 4B8AeAddress 8Address 8t91105In utlOu ut 5In utlOu ut
5B9A7Address 7_ 



Address 720I/08In ut/Ou ut 8In ut/Ou ut 870A8Address 8Address B2t1107In
ut/Ou ut 7In uVOu ut 77tVssGroundGround22CEA1Ou utOu ut Chi Enable 172W EW
rite EnableW rite Enable23CEA2Ou utOu ut Chr Enable 273IREOOu utOu ut
Interru t R uest24VcePower suPower su74CSELIn utIn ut Card Select25SCA1Ou
utOu ut Send Clock Ou ut t75DS-BPAIn utIn ut Di nosis Mode Salact28SCSerial
ClockSand Clock In ut 178RESETResetReset27 28W E CEW rite Enable Chi
EnableW nte Enable Chi Enable77 78W AIT ASW dt Address 5W dt Address
529VssGroundGround79A4Address 4Address 430SCA2Ou utSerid Clock Ou ut
280A3Address 3Address 331VssGroundGroundB1A2Address 2Address 2CEA3Ou ut
,Ou ut Chi Enable 3 r82INPACKOu utOu ut In ut Acknowled a3..CEA4Ou utOu ut
Chr Enable 483REOR isletR aster34CEASOutputOutput Chip Enable
584RASPInputlOutputInput/output Handshake Contrd35W EAOu utDu ut W nte
Enable85STSCHGIn UOu tIrt utfOu ut Status Si nd380A7In uVOu utIn uYOu ut
Dale786AtAddress 1Address 137DA8In utlOu utIn uUOu ut Date 887AOAddress
0Addrsss 038DA5In ut/Ou utIn utlOu t Data 588DODetn 0Data 039VccPower su
IPower su I89DtData 1Data 140DA4In ut/Ou utIn uUOu ut Da4s 490D2Data 2Deter
241DA3In ut/Ou utIn ut/0u ut Dnta 39110 1S 18Ou utOu ut l6bit Assort Si
nd42DA2In ut/Ou tIn utlOu ut Onto 292_ 08Data aData a43DA1In ut/Ou utIn
ut/Ou ut Data 193D9Datn 9Data 944DAOIn ut/0u utInout/Ou ut Dnta 094D 10Data
10Data 1045CEAOu utOu ut Enable_ 95_ VccPower suPower su46CDEAOu utOu ut
Command Data Enable96PORTPORTPORT47RDYtOu utOu ut R Si nd 197EMODEIn utIn
ut Mode Select48VccPower suPower su98STBYSTANBYSTANBY49D3Dnta 3Data 399XINC
std Oscdlaticn I~ 50 ~D4 ~Datn 4Oatn 4t00XOUTCrvstd Oscillation POUT) - 29
2 8 MAY 2003 Since such a configuration eliminates the need for any tab
(die pad) between the semiconductor chips 2 and 3, the distance between the
circuit forming ' surface 2X of the semiconductor chip 2 and the circuit 5
forming surface 3X of the semiconductor 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 the 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 5, the
leads 7 of the 20 first embodiment are constituted by the inner portions
(internal lead portions) 7A which are encapsulated by the resin encapsulant
9 and outer portions (external 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 - 30    2 8 MAY 2003 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 5 of thermo-compression bonding and ultrasonic
vibration. In order to reduce stress, 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.
Transfer 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 of 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 8 electrically connecting the electrode pads 4 of
the semiconductor chip 2 and the inner portions 7A of the Leads 7 (loop
height) is 0.19 25 mm; the gap between the top of the wires 8 and the top -
31    2 8 MAY 2003 r surface of the resin encapsulant 9 is 0.065 mm; the
thickness of the resin encapsulant 9 is 1.0 mm; and the height from the top
surface of the resin encapsulant 9 to the mounting surface of the leads 7 5
(outer portions 7B) is 1.20 mm. The top surface of the support lead 6 is
lower than the top of the wires 8. As shown in Fig. 1, the support lead 6
extends across the two shorter sides of the semiconductor chip 3 opposite
to each other. 10 As shown in Fig. 4, the semiconductor chips 2 and 3 are
stacked in an offset state such that the back surface of the semiconductor
chip 2 of the circuit forming surface 3X of the semiconductor chip 3 are in
a face-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
semiconductor chip 3 opposite to each other and such that the distance L1
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  - 32    2 8 MAY 2003 longer side 3H of the
semiconductor 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 L1 is greater than the distance L2. 5 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 



improved 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  - 33    groups of leads each consisting 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 5 and which is integrated with the frame 11 to
be supported thereby. The plurality of leads 7 are each constituted by an
inner portion 7A encapsulated by the resin encapsulant 9 and an outer
portion 7B exposed 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 farm a
predetermined lead 



pattern. A description will now be made with reference to Figs. 8 through
10 on a method of manufacturing the semiconductor device 1. Figs. 8A, 8B
and 8C are 20 schematic 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. 8A, a
semiconductor chip 3 is 2 8 MAY 2003  - 34    first mounted on a heat stage
21; 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
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. 8B, an
adhesive 5 (e. g., a pasty agent) is applied to the circuit forming surface
3X of the semiconductor chip 3, and a 10 semiconductor chip 2 is bonded on
to the same. Next, as shown in Fig. 8C, the top surface of the lead frame
LF is pressed by and fixed with a frame pressing member 23; the heat stage
21 is heated 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 resinencapsulating 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 6H
in a quadrangular configuration), the 25 inner portions 7A of the leads 7,
the wires 8 and the 2 8 MAY 2003  - 35    2 B MAY 2003 J like. The resin
encapsulant is formed using transfer molding. Thus, a semiconductor device
according to the first embodiment is formed on the frame 11 of 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 cut off from the leads 7; a plating process 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 configuration; and
the support lead 6 is cut off from the frame 11 of the 15 lead frame LF 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 substrate 30 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 - 36    2 B MAY 2003 r .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 description, 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 semiconductor chip 3, the distance from the circuit forming surface
2X of the semiconductor chip 2 to the circuit forming surface 3X of the
semiconductor chip 3 can be reduced 15 to provide the semiconductor device
1 with a low pro f ile . (2) Since the support lead 6 is bonded and secured
to the circuit forming surface 3X of the semiconductor chip 3, the
thickness of the support 20 lead 6 is canceled by the loop height of the
wires 8, which prevents 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 - 37    J .thin without reducing the
thickness of the semiconductor chips 2 and 3, it is possible to provide low
profile semiconductor devices with high yield. (4) Since the resin
encapsulant 9 can be made S 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 tc achieve a small mounting area with the
same storage capacity. 10 (6) The number of the leads 7 can be small
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). 1S (7) Since the position of
bonding and securing with the support lead 6 is coplanar with the height of
the leads 7, workability of the assembly step can be 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 surface 3X
of the semiconductor chip 3 are in a face-to-face relationship in which one
(2A) of two sides of the semiconductor chip 2 opposite to each other is
located 2S close to one (3A) of the two longer sides of the 2 8 MAY 2003 -
38    



2 8 MAY 2003 r 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 L1 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 from the side 2B of the semiconductor chip
2 to the longer side 3B of the 10 semiconductor chip 3. 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 improved in
connecting the wires 8 to the electrode 15 pads 4 provided at the side 3A
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 6B1 and 6B2 25 are
separately provided for a reference potential - 39    2 8 MaY 2003 (vss)
and a power supply potential (vcc) 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) 6H1
and the power supply potential (vcc) 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 As shown in Figs. 13, 14 and
15, the configuration of a semiconductor device 1B of the present
embodiment is basically the same as those of the first and second
embodiments except the following points. 20 Specifically, when a
semiconductor chip 2 is 



stacked on a semiconductor chip 3, the surfaces (back surfaces) of the
semiconductor chips 2 and 3 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 surface of the - 40    I semiconductor chip
3 with an adhesive 5. Referring to a method of manufacturing the
semiconductor device 1B 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 to each other in a
face-to-face relationship, and wire bonding is performed after the back
surface of the semiconductor chip 3 is bonded and secured to each of 10
semiconductor chip support leads 6B1 and 6H2 with the adhesive 5. At the
wire bonding step, electrode 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
electrode pads 4 on the semiconductor chip 3 and the leads 7 are
electrically connected with wires 8. Such a configuration provides the same
effects 20 as in the above-described first and second embodiments. (Fourth
Embodiment) Fig. 16 is a schematic plan view of a semiconductor device
which is a fourth embodiment of 25 the invention with an upper part of a
resin 2 8 MAY 2003 



- 41    2 8 MAY 2003 J 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. 5 As shown in Figs. 16,
17 and 18, the configuration of a semiconductor device 40 of the present
embodiment is basically the same as those of ' thefirst and second
embodiments except the following points. In Fig. I6, 41 represents package
support 10 leads which are cut when the package is finally separated from
the lead frame to complete the semiconductor device 40 in a method of
manufacturing the semiconductor device 40. Specifically, inner portions 7A
of leads 7 are I5 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 6B1 and 6B2 of a support lead
6. Such a configuration 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 - 42    2 8 MAY 2003 wires and the semiconductor chips. 



By supporting the semiconductor chip 3 at the inner portions 7A of the
leads 7 provided at the shorter sides of the semiconductor chip 3, the 5
semiconductor chip 3 is supported by the semiconductor chip support lead
portions 6B1 and 6B2 and the inner portions 7A of the leads 7 provided 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 possible to reliably prevent the
inclination of the semiconductor 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 sectional view taken along the 20
line I-I in Fig. 19. As shown 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 embodiment except the following points. 25 A support
lead 51 is used Which is a - 43    2 8 MAY 2003 modification of the
configuration of the support lead 6 of the fourth embodiment. Semiconductor
chip support lead portions (bus bars) 51B 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 lead portions 51A and the
semiconductor chip support lead portions (bus bars) 51H 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 support
the semiconductor chips 2 and 3 with improved rigidity. 15 A description
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) 51B is
bonded to the circuit forming surface 2X of the 25 semiconductor chip 2. -
44    2 8 MAY 2003 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 semiconductor 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 portions of
the Leads are bonded to the circuit forming surface 3X of the semiconductor
chip 3 with the adhesive 5. 10 Next, as shown in Fig. 22C, the top surface
of the lead frame LF is pressed by and fixed with a frame pressing member
23; the heat stage 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) 51B 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 lead
portions 51A and the semiconductor chip support lead portions (bus bars)
51H), inner portions 7A of the leads 7, the wires 8 and the like. The 25
resin encapsulant 9 is formed using transfer molding. - 45    Thus, a
semiconductor 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 the leads 7; a plating process is thereafter performed
on outer portions 7B of the leads 7; the leads 7 are thereafter cut off
from the frame 11 of the lead frame LF; each of the outer portions 7H 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 complete a semiconductor
device 50 as shown in Figs. 19 through 21 substantially. 15 (Sixth
Embodiment) 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 20 sectional view taken along the line J-J in Fig.
23. Fig. 25 is a schematic sectional view taken along the line R-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 2 8 MAY 2003 f - 46    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. Specifically, semiconductor chip support lead portions (bus bars) 61H of
the support lead 61 are secured to the surfaces (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 semiconductor chip support lead
portions {bus bars) 61H 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 semiconductor chips 2 and 3 with
improved rigidity. While the surfaces (back surfaces) of the 25
semiconductor chips 2 and 3 opposite to the respective Z 8 MAY Z003 - 47
2 8 MAY 2003 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 other using the
semiconductor chip support 5 lead 61 by simply putting them in contact with
each other without using the adhesive 5. A description will now be made
with reference to Figs. 26A, 268, 26C and 26D (schematic sectional views)
on a method of manufacturing the semiconductor 10 device 60 of the sixth
embodiment. Figs. 26A, 26H and 26C are schematic sectional views taken
along the line K-K in Fig. 23, and Fig. 26D is a schematic sectional view
taken along the line J-J in Fig. 23. As 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 semiconductor chip support
lead 61 of 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 20
semiconductor chip lead support lead portions (bus bars) 61H 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 - 48    Z 8 MAY
2003 surface (back surface) of the semiconductor chip 3 opposite to the
circuit forming surface 3X; the surface (back surface) of the semiconductor
chip 2 ogposite to the circuit forming surface 2X is placed S 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 urged by the tool 22
to be bonded and secured. As shown in Fig. 26C, the top surface of the IO
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 warm the semiconductor chips 2 and 3; and the inner
portions 7A of the leads 7, the semiconductor chip support lead portions
(bus bars) 20 61H and electrode pads 4 on the first semiconductor chip 2
are respectively electrically connected with wires (e.g., Au wires) 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 - 49    2 8 MAY Z003 3 is located upward; the back
surface of the lead frame LF is secured with the lead frame pressing member
23; a heat stage 28 is heated to warm the semiconductor chips 2 and 3; and
inner portions 7A of 5 leads 7, semiconductor chip support lead portions
(bus bars) 61B and electrode pads 4 on the semiconductor chip 3 are
respectively electrically connected with wires (e.g., Au wires) 8. 



Deep 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
resinencapsulating the semiconductor chips 2 and 3, 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 embodiment is formed on a
lead frame LF as shown in Fig. 9. (Seventh Embodiment) Fig. 27 is a
schematic plan view of a 25 semiconductor device which is a seventh
embodiment of - 50    2 B MAY 2003 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 schematic sectional view
taken along the 5 line M-M in Fig. 27. As shown in Figs. 27 through 29, the
configuration of a semiconductor device 70 of the seventh embodiment is
basically the same as that of the fifth embodiment except the following
points. 10 A semiconductor chip 2 is stacked on a semiconductor chip 3; a
surface (back surface) of the semiconductor chip 2 opposite 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 therebetween; and a semiconductor chip
support lead 71 is bonded and secured to the circuit forming surfaces 2X
and 3X of the respective semiconductor chips 2 and 3. The 20 support lead
71 is comprised of suspended lead portions 71A and the semiconductor chip
support lead portions (bus bars) 71B which are integrally formed from the
same material. With such a configuration, the stack is formed 25 by the
semiconductor chips 2 and 3 with a resin - 51    2 H P'iAY 2003 



J encapsulating material interposed therebetween without using any adhesive
on the surfaces of the chips facing each other. This makes 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 - 52    2 8 MAY 2003
is formed in which the surface (back surface) 2Y of the semiconductor chip
2 opposite to the circuit forming surface 2X thereof and the circuit
forming surface 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 chip 3 with the adhe$ive 5. As shown in
Fig. 30C, the top surface of the 10 lead frame LF is pressed with a frame
pressing 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 portions 7A of the leads 7 are electrically
connected through 15 conductive wires 8. Next, the semiconductor chips 2
and 3, the wires 8 and the inner portions 7A of the leads 7 are
encapsulated with resin to form a resin encapsulant 9. The 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 is an seventh embodiment of - 53    2 8 MAY
2003 ,. the invention with an upper part of a resin encapsulant thereof
removed. Fig. 32 is a schematic sectional 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. As shown in Figs. 31 through 33, the configuration of a
semiconductor device 80 of the eighth embodiment is basically the same as
that of the 



sixth embodiment except the following points. 10 When a semiconductor chip
2 is stacked on a semiconductor chip 3, surfaces (back surfaces) 2Y and 3Y
of the respective semiconductor chips 2 and 3 opposite to circuit forming
surfaces 2X and 3X thereof are put in a face-to-face relationship with each
15 other, and a semiconductor chip support lead SI is used to stack them
with a gap between them. Semiconductor chip support lead portions (bus
bars) 81B of the semiconductor chip support lead 81 are bonded and secured
to the circuit forming 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 suspended lead portions 81A and the semiconductor chip support
25 lead portions (bus bars) 81B which are integrally - 54    2 g MAY 2003
formed from the same material. With such a configuration, semiconductor
chips 2 and 3 are secured into a stack with resin of a resin encapsulant 9
interposed between them without using 5 any adhesive on the surfaces of the
semiconductor chips 2 and 3 facing each other. This makes it possible to
prevent any crack attributable to thermal r expansion caused by heat
generated when the semiconductor device is subjected to a reflow process ZO
and when the device operates. A description will now be made with reference
to Figs. 34A, 34B, 34C and 34D (schematic sectional views) on a method of
manufacturing the semiconductor device 80 of the eighth embodiment. 



15 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 secure 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 - 55    2 8
MAY 2003 r applied to the surface (back surface) 3Y of the semiconductor
chip 3 opposite to the circuit forming surface 3X thereof; 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 is
formed in which a gap 9B is formed between the surface (back surface) 2Y of
the semiconductor chip 2 opposite to the circuit 10 forming surface 2X
thereof and the 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 of 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
support lead portions (bus bars) 81B 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
semiconductor chips 2 and 3 is inverted after the - 56    step shown in
Fig. 34C such that the semiconductor chip 3 is located upward; the back
surface of the lead frame LF is secured to a heat stage 28 with the lead
frame pressing member 23; the heat stage 28 is heated 5 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
8 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 81 (inner portions of the
suspended lead portions 81A and the semiconductor chip support lead
portions (bus bars) 81B), inner portions 7A 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 fifth embodiment is formed
on a lead frame LF as shown in Fig. 7. (Ninth Embodiment) 25 Fig. 35 is a
schematic plan view of a 2 8 MAY Z003 - 57    



2 B MAY 2003 semiconductor device which is a ninth embodiment of the
invention with an upper part of a resin encapsulant thereof 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 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 Fig. 35. Fig. 10 41 is an enlarged
schematic 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 (ffirst semiconductor 15 chip) 110, a
semiconductor chip (second semiconductor chip) 112 vertically and by
encapsulating the semiconductor chips 110 and 112 with a single resin
encapsulant 117. The semiconductor chips 1I0 and II2 are formed 20 with
different plane sizes (outline dimensions) and in quadrangular
configurations. In the present embodiment, the semiconductor chip 110 is
fornied in a square configuration 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 I1.59 mm X - 58    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 semiconductor 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 memory circuit in 15 the
semiconductor chip 112. 



A plurality of electrode pads (bonding pads) 11I are formed on a circuit
forming surface IlOX which 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 2 8 MaY 2003 - 59    J 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 wiring layer of the multiple wiring layer of the
semiconductor chip 112. The uppermost wiring layer is covered by the
surface 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 11I in a first group of
pads are arranged on the side of one (110A) of two opposite sides of the
semiconductor chip 110 along the side 110A. The electrode pads 111 in a
second group of pads are arranged on the side of the other (110B) of 20 the
two opposite sides of the semiconductor chip 110 along the side 110B. The
electrode pads 111 in a third group of pads are arranged on the side of one
(110C) of the remaining two opposite sides (the sides that meet the sides
110A and 110B) of the 25 semiconductor chip 110 along the side 110C. The 2
8 MAY 2003 



- so    2 8 MAY 2003 electrode pads 11Z in a fourth group of pads are
arranged on the side of the other (110D) of the remaining two opposite
sides of the semiconductor chip 110 along the side 110D. 5 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 (112A) of the
two opposite longer sides of the semiconductor chip 112 along the 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 112H. As shown in Figs. 35
through 38, the 15 semiconductor chip 110 is provided on the surface of the
semiconductor chip 112 facing the back surface 110Y which is the other
principal surface (second principal surface) of the semiconductor chip 110.
In the present embodiment, the semiconductor chip 110 is 20 provided on the
circuit forming surface 112X of the semiconductor chip 112 facing the back
surface 110Y of the semiconductor chip 110. The resin encapsulant 117 is
formed with a quadrangular surface configuration. In the present 25
embodiment, the resin encapsulant is formed with a - 61    2 8 MAY 2003 



rectangular surface configuration of, for example, 20 mm X 14 mm. The resin
encapsulant 117 is formed using transfer molding suitable for mass
production similarly to the above-described embodiments. 5 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 I01 10 extends in and out the resin encapsulant 117 and
has a configuration consisting of an inner portion 101A located inside the
resin encapsulant 117 and an outer portion lOlB~located outside the
encapsulant 117. The outer position of each of the plurality of leads 101
15 is bent and molded into one of surface 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 110A through 110D of the
semiconductor chip 110. As shown in Figs. 35 and 37, inner portions of 25
leads 1D3 are electrically connected to electrode pads - 62    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 1Z2. 5 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 is provided outside each of the sides 110A and 110D of the
semiconductor chip 110, and two leads 104 are provided 10 outside the side
110B 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 outside one longer side 112A of the semiconductor chip 112,
a second portion located outside the other longer side 112H of the
semiconductor chip 112, a third portion extending on 20 the semiconductor
chip 112 outside the side 110C of the semiconductor chip 110 and a fourth
portion extending on the semiconductor chip 112 outside the side 110D of
the semiconductor chip 110. Branch lead portions branch from the first,
third and fourth 25 portions of the lead 105. 2 8 MAY 2003 - 63   



2 8 MAY 2003 The inner portions of the leads 104 and the Lead 10S are
electrically connected to electrode pads for power supply (electrode pads
for fixed potential) among the plurality of electrode pads 111 formed on 5
the circuit forming surface 110X 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 1I6. 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 electrically connected
to 15 electrode pads for reference potential whose potential is fixed at a
reference potential (e. g., 0 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 I03 are used as
signal leads, and the rest of the leads 103 are used as power supply 25
leads. - 64    2 8 MAY 2003 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 110C of the semiconductor chip 110 and the leads
provided outside the side 110D of the semiconductor chip 110, i.e., the
leads provided at the shorter sides 112C and 112D 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 1I2 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 1I2 with a bonding tape 106. 25 That is, the
leads 102 provided outside the side IIOC - 65    J of the semiconductor
chip 110 and the leads provided outside the side 110D of the semiconductor
chip 110 are also used as support leads for supporting the semiconductor
chip 112. 5 As shown in Fig. 39, the semiconductor chip 110 is provided on
the circuit forming surface 112X of the semiconductor chip 112 such that
the side 110A is located on the side of the longer side 112A of the
semiconductor chip 112 and such that the side 110B 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 110A and 110S of
the semiconductor chip 110 is smaller than the number of the electrode pads
111 provided on the side 15 of the sides 110C and 110D of the semiconductor
chip 110. That is, the semiconductor chips 110 and 112 are stacked with the
back surface 110Y 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 number of electrode pads 111 are provided are
located on the side of the longer sides of the semiconductor chip 112. 25
Since such a configuration makes it possible to 2 8 MAY 2003 - 66    2 8
MAY 2003 reduce the number of the leads located outside the longer sides of
the semiconductor chip 112, it is possible to suppress any increase in the
dimension of the semiconductor device in the direction of the 5 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 10 formation
of the resin encapsulant. The semiconductor 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 thereof. When the electrode pads of the
15 semiconductor chip is arranged along one side thereof as in the
semiconductor chip 3 of the first embodiment, the two semiconductor chips
are preferably stacked such that the side having the smallest number of
electrode pads 111 among the four sides 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 - 67    r 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 stacked 5 such that the back surface
110Y of the semiconductor chip 110 and the circuit forming surface 112X of
the semiconductor chip 112 face each other. In such a confd.guration, the
loop height of the wires 116 which electrically connect the electrode pads
I13 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 1Z7 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 and 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 II4B 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. 2 g MAY Z003 - 68    2 8 MAY 2003 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 encapsulant 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 semiconductor device
100 having such a configuration is manufactured using a manufacturing
process utilizing a lead frame similarly to the abovedescribed 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 I00.
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 - 69



Z 8 MAY 2003 J the same, respectively. Figs. 43A and 43B schematically
illustrate a configuration 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 sectional views for explaining the manufacture
of the semiconductor device. First, semiconductor wafers, e.g., a first 10
semiconductor wafer (semiconductor substrate) 120 and a second
semiconductor wafer (semiconductor substrate) 130 made of single crystal
silicon having a thickness on the order of 720 Nm 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 and the like are formed on a circuit forming surface
120X of the first semiconductor wafer 120 to form a plurality of chip
forming regions 121 20 having substantially the same memory circuits formed
thereon in the form of a matrix. Referring to the second semiconductor
wafer 130, semiconductor elements, an insulating layer, a wiring layer,
electrode pads 113, a surface protection film, bonding 25 holes and the
like are formed on a circuit forming - 70    f 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
interposed. The plurality 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 43B. 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 thickness of the same. A back surface
130Y of the second semiconductor wafer 130 opposite to the circuit forniing
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 0.24 mm. Next, as shown in Fig. 44B, a bonding tape 114
is applied to the back surface 120Y of the first semiconductor wafer 120.
The bonding tape 114 is 25 applied by first mounting the first
semiconductor 2 8 MAY 2003 - 71    2 8 MAY 2003 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-compression bonding and thereafter cutting the 5 bonding tape 114
along the contour of the first semiconductor wafer 120, although this is
not limiting the invention. The bonding tape 114 is not applied to the'back
surface 130Y of the second semiconductor wafer 130. 10 The bonding tape 114
is preferably applied before the first semiconductor wafer 120 is divided
into individual semiconductor chips 11.0, 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 semiccnductor chips
112, the number of units to be proce::sed increases from that in the case
of the wafer b~ 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 acihesive
layer of a dicing sheet 125 and, thereafter, she dicing regions 122 of the
semiconductor wafer 12C and the bonding 



tape 114 are diced using a dicing apparatus as shown 25 in Fig. 44D. As a
result, semic~:~ductor chips 110 are 72 _.   J formed which have a control
circuit, electrode pads 111 and the like formed on the circuit forming
surface 110X thereof and to which the bonding tape 114 is applied on the
back surface 110Y thereof. The second 5 semiconductor wafer 130 is then
attached to an adhesive layer of a dicing sheet and, thereafter, the dicing
regions 132 of the semiconductor wafer 130 are diced using a dicing
apparatus. As a result, semiconductor chips 112 are formed which have a
memory 10 circuit, electrode pads 113 and the like formed on the circuit
forming surface I12X thereof and which are formed with a plane size greater
than that of the semiconductor chips 110. At this step, since the bonding
tape I14 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 I20, it is
possible to form bonding tapes 114 matched with the external 20 size of the
semiconductor chips 110 easily. The semiconductor chip 112 is then bonded
and secured to a lead frame. The lead frame and the semiconductor chip 112
are bonded and secured by bonding and securing the leads 102 provided at
the 25 shorter sides 112C and 112D of the semiconductor chip 2 8 MbY Z003 



- 73    2 B MAY 2003 .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
the semiconductor chip 112 on a heat stage 141, thereafter 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 thereafter performing 10 thern~o-compression bonding
of the ends of the inner portions of the leads 102 with a bonding tool 140.
At this step, the branch lead portions 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 I12 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
112. As shown in Fig. 46, the bonding and securing of the semiconductor
chips 1I2 and 1Z0 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 110Y of the semiconductor chip 110 faces the - ?4    2 8
MAY 2003 J circuit forming surface 112X of the semiconductor chip 112 and
by performing thermo-compression bonding of the semiconductor chip 110
using a heated bonding tool 142 thereafter. 5 At this step, the
semiconductor chip 112 is supported on the lead frame through the leads
102, and the semiconductor chip 110 is bonded and secured to ' the
semiconductor 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 chips 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 multipoint application method, the
bonding layer 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 - 75    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 periphery of the semiconductor chip 1l2 when the
semiconductor chip 112 is subjected to~thermo-compression bonding. Since
this, increases the possibility of overflow of the adhesive on to the
circuit forming surface 110X 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 compared 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 110A of the semiconductor chip 110 is located
toward the longer side 112A of the semiconductor chip 112 and such that the
side 110B of the semiconductor 25 chip 110 is located toward the other
longer side 112B 2 B MAY 2003 - 76    2 8 MAY 2003 of the semiconductor
chip 112. J Next, electrical connection is made using the conductive wires
1I6 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 Z12 and the inner portions of the leads 103, between the
electrode pads 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 I10 and
112 and the Lead 105. As shown in Fig. 47, the electrical 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 member 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
therzno-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 ,horter sides 112C and 112D of the semiconductor chip i12 are located
above the circuit forming surface 112P_ of the semiconductor chip 112, it
is possible to reduce the 25 length of the wires 116 for electrically
conn?cting _ 77 _   2 8 MAY 2003 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 through the bonding tape 114, the inclination of the semiconductor chip
110 and the amount of overflow of the adhesive is suppressed. This makes it
possible to suppxess 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 112 with the back surface 110Y of
the semiconductor chip 110 and the circuit forming surface 112X of the
semiconductor chip 112 facing each other, it is possible to conduct wire
connection to 15 electrically connect the electrode pads 11I on the
semiconductor chip 110 and the leads 102 and wire connection to
electrically connect the electrode pads 113 on 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 150A and a lower die 150B 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 - 78    and the like are located in a cavity 151 formed
by he upper die 150A and lower die 150B. The resin encapsulant 117 is
formed by injecting 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,
I02, 103 and Z04,,the lead l05, the leads 107, the wires 116 and the like
are encapsulated by the resin encapsulant 10 117. For example, epoxy type
thermosetting 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 Z01; the leads 101 are thereafter cut off
from the frame of the lead frame; the outer portions of the leads 101 are
thereafter molded into one of configurations for surface mounting, e.g., a
gull wing configuration; and the 20 leads l07 are 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 (a corner where a cutting surface and 25 the back surface
meet) of a semiconductor chip divided 2 8 MAY 2003 - 79  



2 8 MAY 2003 through dicing as a result of incomplete separation. This can
result in problems such as fall of such chips 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 semiconductcr
chip 110 is formed by dicing the semiconductor wafer 120 and bonding tape
114 with the bonding tape 114 applied to 10 the back surface of the
semiconductor wafer 120, any chip remaining on the periphery of the back
surface of the semiconductor chip 110 as a result of incomplete separation
is held in place by the bonding tape 114. It is therefore possible to
prevent any chip from 15 falling on the semiconductor chip 112 on which the
semiconductor chip 110 is placed. A description 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 semiconductor device 25 100 is mounted on one
principal surface of the wiring _ g0 _   2 9 MAY 2003 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 semiconductor chip 112 are electrically connected
to each other through the leads 101 (104) inside the resin encapsulant 117.
The electrode pads for signals of the 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 electrically connect the electrode pads for signals of the
semiconductor chip 110 and the electrode pads for signals of the
semiconductor chip 112. According to 15 the present embodiment, the leads
101 (102) electrically connected to the electrode pads for signals on the
semiconductor chip 110 and the leads 101 (103) electrically connected to
the electrode pads for signals on the semiconductor chip 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. Hy mounting the semiconductor
device 100 on the 25 wiring board 161 in such a manner, a card system can r
- 81    2 8 MbY 2003 be configured with a single semiconductar device 100.
The size of the CF card can be smaller than that in a case wherein a
semiconductor device hawing a semiconductor chip 110 loaded thereon and a 5
semiconductor device having a semiconductor chip 112 loaded thereon are
mounted on a wirinc board 161. By electrically connecting the leads 101
(102) electrically connected to the electro~3e pads for signals on the
semiconductor chip 11( and the leads 10, 101 (103) electrically connected
to the electrode pads for signals on the semiconductor ch:~p 112 through
the wires 162 on the wiring board Z61, ~~he pin arrangement 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 pre:~ent embodiment
provides the followings effects. (1) The semiconductor chip I10 is bonded
and 20 secured to the surface of the se.niconductor chip 112 facing the
back surface of the 110Y 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 electrically connected to the
electrode pads 111 on - 82    2 8 MAY 2003 the semiconductor chip 110
through the wires 116 are bonded and secured to the surface of the
semiconductor chip 112 facing the back surface 110Y of the semiconductor
chip 110. 5 Since such a configuration allows each of the 



semiconductor chips 110 and 112 to be supported by the lead frame during
the manufacture 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 110, there is no increase in the thickness of the resin
encapsulant 117 even though the semiconductor chip I12 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 connecting
the electrode pads 111 on the 20 semiconductor chip 110 and the leads 102
can be reduced, it is possible to reduce the impedance of the signal
transmission path. As a result, a semiconductor device 100 having a high
speed can be provided. 25 (2) The semiconductor chip 110 is bonded and - 83
2 8 MAY 2003 secured to the circuit forming surface 112X of the
semiconductor chip 112 facing the back surface of the 110Y of the
semiconductor chip 110. The inner portions of he leads 102 provided at the
two shorter 5 sides 112C and 112D of the semiconductor chip 112 among the
leads 102 electrically connected to the electrode pads 111 on the
semiconductor chip 110 through the wires 116 are bonded and secured to the
circuit forming surface 112X of the semiconductor chip 10 112 facing the
back surface 110Y of the semiconductor chip 110 a Since such a
configuration 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 than 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 I00
having a low prof ile . It is possible to conduct wire connection to
electrically connect the electrode pads 1Z1 on the semiconductor chip 110
and the leads 102 and wire 25 connection to electrically connect the
electrode pads - B4  



2 8 MAY Z003 113 on the semiconductor chip 112 and the leads 103 at the
same step during the manufacture of a semiconductor device I00. 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
110Y of the semiconductor chip 1l0 and the circuit forming surface 112X of
the semiconductor chip 112 in a face-to-face 10 relationship with each
other such that the sides of the semiconductor 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
configuration makes it possible to reduce the number of the leads located
outside the longer sides of the semiconductor chip 112, it is possible 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 formation of the resin
encapsulant 117. This makes it - 85    possible to improve the yield of
semiconductor devices 100. (4) The lead 105 extends between the electrode
pads 113 of the semiconductor chip 112. Such a 



5 configuration improves the flexibility in routing the lead 105 that
extends outside the outer periphery of the semiconductor chip 112 and on
the semiconductor chip, 112. (5) During the manufacture of a semiconductor
10 device 100, the semiconductor chip 110 is bonded and secured to the
circuit forming surface 112X of the semiconductor chip 112 through the
bonding tape 114. Since the thickness of the bonding film 114 can be more
uniform compared to that of a bonding layer 15 formed by applying an
adhesive, the inclination of the semiconductor chip 110 and the amount of
an overflow of the adhesive can be suppressed, which makes it possible to
suppress poor connection between the electrode pads 111 on the
semiconductor chip 110 and 20 the wires 116. As a result, the yield of
semiconductor devices 100 can be improved. (6) During the manufacture of a
semiconductor device 100, the semiconductor wafer 120 and the bonding tape
114 applied to the back surface 120Y of 25 the semiconductor wafer 120 are
diced to form the Z 8 MAY 2003 - 86    Z 8 MAY Z003 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 110Y (a corner where a cutting surface and the back surface
110Y meet) of a semiconductor 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 to prevent any
chip from falling on the semiconductor chip 112 on which the semiconductor
ch~~p 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 o"
silicon, the semiconductor wafer 120 can be easily 20 diced. Since the
bonding tape 114 is diced along with the semiconductor wafer 120, a bonding
tape 114 matched with the external size of the semiconductor chip 110 can
be easily formed. 25 (7) Since a semiconductor device 100 is mounted _ 87 _
Z 8 MAY 2003 on a wiring board 161 in a CF card 160, it is possible to
configure a card system with a single semiconductor device 100. The size of
the CF card can be smaller than that in a case wherein a semiconductor
device 5 having a semiconductor chip 110 loaded thereon and a semiconductor
device having a semiconductor chip 112 loaded thereon are mounted on a
wiring board 161. (8) By~electrically connecting the leads 101 (102)
electrically connected to the electrode pads for 10 signals on the
semiconductor chip 110 and the leads I01-{103) electrically connected to
the electrode pads for signals on the semiconductor chip 112 through the
wires 162 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 semiconductor chip 110 is provided 20 on
the circuit forming surface 112X of the semiconductor chip 112, the
semiconductor chip 110 may be provided on the back surface 112Y of the
semiconductor chip 112 as shown in Fig. 50. In this case, since there is no
damage on the circuit forming 25 surface 112X of the semiconductor chip 112
even if the - 88    2 8 MAY 2003 semiconductor chip 110 is subjected to
thermocompression 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 embodiment has referred to an
example wherein the bonding tape 114 is applied to the back surface 110Y 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 semiconductor chips 112 one by one. While the present
embodiment has referred 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 _ 89   2 8 MAY Z003 the
invention with an upper part of a resin encapsulant thereof removed. Fig.
52 is a schematic sectional view taken along the line T-T in Fig. 51. As
shown in Figs. 51 and 52, the configuration 5 of a semiconductor device
100A of the present embodiment is basically the same as that of the ninth
embodiment except tha following points. 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 112X of the semiconductor chip 112. Therefore, the
semiconductor chip 112 is 15 supported by leads 104 and 105. The
semiconductor device 100A 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
modified in various ways without departing from the principle of the
invention. 25 For example, the invention may be applied to - 90
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 package) type and
the like having a quadruple lead structure. Effects that can be provided
according to typical aspects of the invention disclosed in this 10
specification can be briefly described as follows. (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. 15 (2)
In a semiconductor device in which two semiconductor chips are stacked and
encapsulated with a single resin encapsulant, a single lead frame can
accommodate external electrodes provided on the two semiconductor chips. 20
(3) workability at steps of assembling semiconductor devices can be
improved. (4) The yield of such semiconductor devices can be improved. (5)
Since a first semiconductor chip and a 25 second semiconductor chip are
stacked with a resin 



2 8 MAY 2003 - 91    encapsulant 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 the 5 semiconductor device is subjected to a reflow process
and when the device operates. 2 8 MAY 2003 - 92    2 a MaY zoo3 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 plurality of electrode pads, formed on said
circuit forming surface; 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 said circuit forming surface
and having a plane size greater than that of said first semiconductor chip;
a plurality of first signal leads each having an inner portion and an outer
portion, said inner portions being electrically connected to respective
electrode pads of said first and second semiconductor chips through
conductive wires, each end of said inner portions of said plurality of
first signal leads being terminated at the vicinity of a side surface of
said second semiconductor chip; 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, the inner portions of
said Leads, the inner portion of 



_ 03 _   2 8 MAY 2003 said support lead and said wires, wherein said first
semiconductor chip is bonded and secured to said second semiconductor chip
with the 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-lead is bonded and secured to
the circuit forming surface of said second semiconductor chip. 2. A
semiconductor device according to Claim 1, further comprising a plurality
of second signal leads each having an inner portion and an outer portion,
wherein parts of said inner W ads portions of said second signal are
provided over the circuit n forming surface of said second semiconductor
chip, and are terminated at the vicinity of a side surface of said first
semiconductor chip, and wherein said parts of said inner portions of said
second signal leads are electrically connected with said electrode pads
through conductive wires. 3. 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 pads
formed on said circuit forming surface; 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 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 _ gg _   2 8
MAY 2003 portion and an outer portion, said inner portions 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, the inner portions of said leads, the inner portion of said support
lead and said wires, wherein said first semiconductor chip is bonded and
secured to said second semiconductor chip with the 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 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 plurality of electrode pads formed on said circuit
forming surface; a second semiconductor chip having a circuit 



_ 05 _   Z g MAY 2003 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; a plurality of leads each having an inner portion
and an outer portion, each, of said inner portions 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 first and second
semiconductor chips with said inner portion; and a resin encapsulant for
encapsulating said first semiconductor chip, said second semiconductor
chip, the inner portions of said leads, the inner portion of said support
lead and said wires, wherein said first semiconductor chip is bonded and
secured to said second semiconductor chip with the 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 lead is bonded and secured to the circuit forming surfaces of said
first and second semiconductor chips, _ 06 _   2 8 MAY 2003 5. A
semiconductor device accord:_ng to Claim 4, wherein a part of the inner
portions cf said leads is provided over the circuit forming sur:_ace of
said second semiconductor chip. 6. A semiconductor device comprising: a
first semiconductor chip hav5_ng a circuit forming surface and a back
surface oaposite to the circuit forming surface and a plurality of
electrode pads formed on said circuit forming surface; a second
semiconductor chip having a circuit forming surface and a back surface
opposite to the circuit foz~ming 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; a plurality of leads each having an
inner portion and an outer portion, paid inner portions 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 raid first and second
semiconductor chips with said inner portion; and a resin encapsulant for
encapsulating said first semiconductor chip, said second semiconductor
chip, _ g7 _   



2 8 MAY 2003 the inner portions of said leads, the inner portion of said
support lead and said wires, wherein said first semiconductor chip is
banded and secured to said second semiconductor chip with the 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 surface of said
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 circuit
forming surface and a plurality of electrode pads formed on said circuit
forming surface; 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 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 being electrically connected to respective electrode - 98
2 B MAY 20Q3 pads of said first and second semiconductor chips through
conductive wixes; 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
semiconductor chip, said second semiconductor chip, the inner portions of
said leads, the inner portion of 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 circuit forming surface of
said second semiconductor chip and wherein the inner portion of said
support lead is bonded and secured to the circuit forming surfaces of said
ffirst and second semiconductor chips. 8. A semiconductor device according
to Claim 7, 



wherein a part of the inner portions 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 a
circuit forming surface and a back surface opposite to the _ g9 _   2 B MAY
2003 circuit forming surface and a plurality of electrode pads formed on
said circuit forming surface; 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 said circuit forming surface
and having a plane size greater than that of said first sem~,conductor
chip; a plurality of leads each having an inner portion and an outer
portion, said inner portions 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 first and second semiconductor chips with said
inner portion; and a resin encapsulant for encapsulating said first
semiconductor chip, said second semiconductor chip, the inner portions of
said leads, the inner portion of 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 of said
second semiconductor chip and wherein - 100    2 8 MAY 2003 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
second semiconductor~chip. 10. A semiconductor device according any one of
Claims 1 through 9, wherein said support lead is configured to serve as
both a power supply lead and a reference potential lead. 11. 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 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 having a plane
size greater than that of said first semiconductor chip; forming a
semiconductor chip stack by bonding and securing the 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 - IpI   2 8 MAY 2003 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 portions of a plurality of leads respectively
th~:ough conductive wires; and encapsulating said first semiconductor chip,
said,second semiconductor chip, the inner portions of said leads, the inner
portion of said support load and said wires. 12. A method of manufacturing
a semicondL~ctor device according to claim lI, comprising the s~cep of
providing a part of the inner portions of said leads. over the circuit
forming surface of said second semiconductor chip. 13. A method of
manufacturing a semiconductor device comprising the steps of: providing a
first semiconductor chip h,3ving a circuit forming surface and a back
surface cpposite 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 circuit forming surface and a back
surface opposite to the circuit forming surface and a pluralit~i of
electrode pads formed on said circuit forir.ing surface - 1C2    2 8 MAY
Q003 and having a plane site greater than that of said ffirst semiconductor
chip; forming a ~ chip stack by bonding and securing the back surface of
said first semiconductor chip to the back surface of said second
semiconductor chip; bonding and securing an inner portion of a hav,ng ctn
~hneY Pv~+ion end 4n outer- Poi+; on support .leadnto the back surface of
said second semiconductor chip; electrically connecting the electrode pads
of said first and second semiconductor chips to inner portions of a
plurality of leads respectively through conductive wires; and encapsulating
said ffirst semiconductor chip, said second semiconductor chip, the inner
portions of said leads, 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 forn~ed on said circuit forming surface and
providing a second semiconductor chip having a circuit forming surface and
a back surface opposite to - l03   



2 8 MAY 2003 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; disposing the back surface of said
first semiconductor chip and the circuit forming surface of said 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 them; electrically connecting
the electrode pads of said first and second semiconductor chips to inner
portions of a plurality of leads respectively through conductive wires; and
encapsulating said first semiconductor chip, said second semiconductor
chip, the inner port ions of said leads, the inner portion of said support
lead and said wires. 15. A method of manufacturing a semiconductor 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 _ 1n4 _
2 E MAY 2003 device comprising the steps of: providing a first
semiconductor chip having circuit forming surface and a back surface
apposite 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 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 having a plane size greater than that of said
first semiconductor chip; disposing the back surface of said first
semiconductor chip and back surface of said 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 them; electrically connecting the electrode pads of said
first and second semiconductor chips to inner portions of a plurality of
leads respectively through conductive wires; and encapsulating said first
semiconductor chip, said second semiconductor chip, the inner portions of
said leads, the inner portion of said support lead and said wires. _ ip5 _
z a MaY zoo3 17 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 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 principal surface and second
principal surface opposite to each other having a quadrangular surface
configuration and having a plane size greater than that of said first
semiconductor chip 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; a plurality of first leads each having an inner portion
and an outer portion, said inner portions each i being provided outside the
first side of said second i ' semiconductor chip, said inner portions each
being electrically connected to respective electrode pads of said first
semiconductor chip through conductive wires; a plurality of second lead
having respectively ' an inner portion and an outer portion, said inner _
yp   2 a MaY 2003 Y portions each being provided outside the first side of
said second semiconductor chip, said inner portions each being 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 cf said
second leads and said conductive wires, wherein said first and second
semiconductor chips are respectively stacked in an offset state such that
the second principal surface 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 chip is
located on the first side of said second semiconductor chip and such that
the distance from the first side of said first semiconductor chip to the
first side of said second semiconductor chip is greater than the distance
from the second side of said first semiconductor chip to the second side of
said second semiconductor chip. 18. A semiconductor device comprising: a
first semiconductor chip formed electrode pad to a first principal surface
and a second principal surface opposite to each ot::zer; _ 1C7   2 8 MAY
2003 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, formed in a plane size greater than
that of said first semiconductor chip; a first lead having an inner portion
and an outex 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 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 semiconductor 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 facing the second principal surface of
said first semiconductor chip and wherein the end of the inner portion of
said ffirst lead is located over a surface of said second semiconductor -
108    2 g MAY 2003 chip facing the second principal surface of said first
semiconductor chip outside said first semiconductor chip. 19. A
semiconductor device according to Claim 18, wherein said first
semiconductor chip and the end of the inner portion of said first lead are
located over the first principal surface of said second semiconductor chip.
20. A semiconductor device according to Claim 18, wherein said first
semiconductor chip and the end of the inner portion of said first lead are
located over the second principal surface of said second semiconductor
chip_ 21. A semiconductor device according to Claim 18, further comprising:
a third lead having an inner portion and an outer portion; and a fourth
lead formed integral with the inner port ion of said third lead and
provided between 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
surface of said second semiconductor chip facing the _ 109 _   Z 8 MAY 2003
second principal surface of said first semiconductor chip . 22. A
semiconductor device according to Claim 18, wherein said ffirst
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 surface opposite to each
other having a quadrangular surface configuration, and having a plurality
of electrode pads arranged along one side of said first principal surface;
a second semiconductor chip having a first principal surface and a second
principal surface opposite to each other, and having a plane size greater
than that of said first semiconductor chip and having a plurality of
electrode pads arranged along one side of said first principal surface; 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
semiconductor chip, said inner portions being electrically connected to
respective electrode pads of said second semiconductor chip through
conductive - 1I0    2 8 MAY 2003 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 semiconductor chip, said inner
portions being electrically connected to respective electrode pads of said
second semiconductor chip through conductive wire; 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 plurality of second leads and said conductive wires,
wherein said first semiconductor chip is provided over a 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 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
semiconductor chip. - 111    2 8 MAY 2003 24. 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 principal surface and a second principal surface opposite to each
other and having electrode pads formed on said first principal surface,
formed in a plane size greater than that of said first semiconductor chip;
a first lead having an inner portion and ~n 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 outer portion, said inner portion being electrically
connected to an electrode pad of said second semiconductor chin through a
conductive 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
wires, wherein said first semiconductor chip is bondec and - i12    2 B MAY
2003 secured to a surface 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 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 Claim 24, wherein said first
semiconductor chip and the inner portion of said first lead are bonded and
secured to the first principal surface of said second 



semiconductor 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
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 configuration
and having a plurality of electrode pads - 113    2 8 MAY 2003 arranged
along the side of one side of said first principal surface; a second
semiconductor chip having a first principal surface and a second principal
surface opposite to each other, having a quadrangular surface configuration
and a plane size greater than that of said first semiconductor chip and
having a plurality of electrode pads arranged along the side of one side of
said first principal surface; a plurality of first leads each having an
inner portion and an outer portion, said inner portions being provided
outside one side of said first semiconductor chip, said inner portions
being 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
being provided outside one side of said second 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 semiconductor chip, said second
semiconductor chip, _ 11c _   2 8 MAY 2003 the inner portions of said
plurality of first leads, the inner portions of said second leads and said
conductive wires, wherein 



said first semiconductor chip is provided over a 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 another side of said second semiconductor chip that meets
said side and wherein 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 principal surface and a second principal
surface opposite to each other and having electrode pads formed on said
first principal surface, formed in a plane size greater than that of said
first semiconductor chip; a first lead having an inner portion and an - 115
2 8 MAY 2003 outer portion, said inner portion being electrically connected
to an electrode pad of said fizst semiconductor chip through a conductive
wire; 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; a third lead having an
inner portion and an outer portion; a fourth lead formed integrally with
said third lead, provided between the end of said first and second leads
and said first semiconductor chip and electrically connected to the second
electrode pad of said first semiconductor chip and the second electrode pad
of said second semiconductor chip through conductive wires; 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, the inner portion of said third lead and said
conductive wires, wherein said first semiconductor chip is bonded and
secured to a surface of said second semiconductor chip facing the second
principal surface of said first semiconductor chip and wherein - 1I6    2 8
MAY 2003 the inner portion of said fourth lead is bonded and secured to the
surface of said second semiconductor chip facing the second principal
surface of said first semiconductor chip outside said first 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
ffirst principal 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 surface of said second semiconductor chip. 31. 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 configuration and having a plurality of
electrode pads provided over said first principal surface and arranged
along each side of said first principal surface; a second semiconductor
chip having a first principal surface and a second principal surface - 11i
2 8 MAY 2003 opposite to each other, having a quadrangular surface
configuration and a plane size greater than that of said first
semiconductor chip and having a plurality of electrode pads arranged along
the side of one side of said first principal surface; a plurality of first
leads each having an inner portion and an outer portion, said, inner
portions beiru3 provided outside one side of said second semiconductor
chip, said inner portions being 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 being provided outside one side of said second
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
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 i18   2 8 MAY 2D03 stacked with the second principal surface of said
first semiconductor chip and the first principal surface of said second
semiconductor chip in a faceto-face relationship with each other such that
a side of said first semiconductor chip having a smaller number of
electrode pads than the other sides is located on the side of one side of
said second semiconductor chip. 32. A semiconductor device comprising: a
first semiconductor chip having a first principal surface and a second
principal surface opposite to each other and having a first electrode pad
and a second electrode pad formed on said first principal surface; a second
semiconductor chip having a first principal surface and a second principal
surface opposite to each other and having a first electrode pad and a
second electrode pad formed on said first principal surface, formed in a
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
electrically connected to the first electrode pad of said first
semiconductor chip through a conductive wire; 



a second lead having an inner portion and an - II    2 8 MAY 2003 outer
portion, said inner portion being electrically connected to the first
electrode pad of said second semiconductor chip through a conductive wire;
a third lead having an inner portion and an outer portion; a fourth lead
formed integrally with said third lead, provided between the end of each of
said first and second leads and said first semiconductor chip and
electrically connected to the second electrode pad of said first
semiconductor chip and the second electrode pad of said second
semiconductor chip through conductive wires; 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, the inner portion of said third lead, said fourth lead and
said conductive wires, wherein said first semiconductor chip is bonded and
secured to a surface of said second semiconductor chip facing the second
principal surface of said first semiconductor chip and wherein said fourth
lead does not extend between the electrode pads of said second
semiconductor chip. 33. A method of manufacturing a semiconductor - 120
2 8 MAY 2003 device comprising the steps of: providing a first
semiconductor chip having a first principal surface and a second principal
surface opposite to each other, having an electrode pad formed on said
ffirst principal surface and having an insulating bonding tape applied to
said second principal surface; providing a second semiconductor chip having
a 



first principal surface and a second principal surface 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;
and bonding said first semiconductor chip to the first or second principal
surface of said second semiconductor chip through said bonding tape. 34. A
method of manufacturing a semiconductor device comprising the steps of:
dicing a semiconductor wafer having a plurality of chip forming regions
formed over a first 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 first principal surface thereof and having said - 121
2 B MAY 2003 bonding tape bonded to a second principal surface thereof
opposite to said first principal surface; providing a second semicondu~~tor
chip having a first principal surface and a second principal surface
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
semiconductor chip; and bonding said first semiconductor chip to the 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 bonding layers are provided on both sides of a resin base material.
36. A semiconductor device comprising: a first semiconductor chip having a
first principal surface and a second principal surface opposite to each
other and having an elFCtrode formed on said first principal surface; a
second semiconductor chip havir._g a first principal surface and a second
principal surface 



opposite to each other and having an electrode pad formed on said first
principal surface, formed in a - 1L2    2 8 MAY 2003 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 electrically
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 semiconductor chip through a conductive wire; and a
resin encapsulant for encapsulating said first semiconductor chip, said
second semiconductor chip, the inner portion of said first lead, the inner
port ion of said second lead, and. said conductive wires, wherein said
first semiconductor chip is bonded and secured to a surface of said second
semiconductor chip facing the second principal surface of said first
semiconductor chip through an insulating bonding 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 ' f first principal
surface and a second principal surface - I23  



2 8 MAY 2003 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 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 an outer portion, said inner
portion being electrically connected to the electrode pad of said first
semiconductor chip through a conductive wire; a second signal lead having
an inner portion and an outer portion, said inner portion being
electrically connected to the electrode pad of said second semiconductor
chip through a conductive wire; and a resin encapsulant far encapsulating
said first semiconductor chip, said second semiconductor chip, the inner
portion of said first signal 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 second
principal surface of said first semiconductor - I24    2 8 MAY 2003 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 board. 38. A semiconductor device
comprising: (1) a substrate having a plurality of electrode pads and
wirings farmed on one surface thereof; and ' (2) a packaged device mounted
on said one surface of said substrate; said packaged device comprising: a
first semiconductor chip and a second semiconductor chip, each having a
circuit forming surface and a back surface opposite to said circuit forming
surface and electrode pads formed on said circuit forming surface; first
signal leads each having an inner portion and an outer portion which is
continuous with said inner portion; conductive wires electrically
connecting said inner portions of said first signal leads with said
electrode pads of said first and second semiconductor chips respectively;
and a resin member sealing said first and second semiconductor chips, said
conductive wires, said inner portions of said first signal leads, said
outer portions of said first signal leads protruding outwardly from said
resin member; wherein said first semiconductor chip is stacked on said
second semiconductor chip, 



wherein said outer portions of said first signal leads are connected to
said plurality of electrode pads of said substrate respectively, _ i25 _
2 B MAY 2003 wherein said electrode pads of said first semiconductor chip
includes a first electrode pad which should be commonly connected to one of
said electrode pads of said second semiconductor chip, wherein a signal
lead electrically connected to said first electrode pad of said first
semiconductor chip and a signal lead electrically connected to said one of
said electrode pads of said second semiconductor chip are electrically
connected to each other by one of said wirings of said substrate and are
not electrically connected to each other in said packaged device. 39 . A
semiconductor device according to claim 38, wherein said second
semiconductor chip has a size larger than that of said first semiconductor
chip, and wherein said first semiconductor chip is disposed on said second
semiconductor chip such that said back surface of said first semiconductor
chip is contacted with said circuit forming surface of said second
semiconductor chip. 40 . A semiconductor device according to claim.39,
further comprising fixed potential leads each having an inner portion and
an outer portion which is continuous with said inner portion, wherein parts
of said inner portions of said of fixed potential leads are continuous7.y
formed with one another. 4I . A semiconductor device according to claim 40,
wherein said fixed potential lead includes a ground potential lead. - 1?G
2 8 Mar 2003 42 . A semiconductor device according to claim 41 wherein said
back surface of said first semiconductor chip is bonded to said circuit
forming surface of said second semiconductor chip by an insulating adhesive
film. 43 . A semiconductor device according to claim 42, wherein said parts
of said inner portions of said fixed potential leads are formed to surround
said first semiconductor chip in a plane view. 44 . A semiconductor device
according to claim 38, further comprising second signal leads each having
an inner portion and an outer portion which is continuous with said inner
portion, wherein said outer portions of said second signal leads are
connected to said electrode pads of said substrate, and wherein said second
signal leads are electrically independent from each other and are not
electrically connected to each other by said wirings of said substrate. 45
. A semiconductor device according to claim 38, wherein said packed device
includes a quad-flat package.
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