
0020188-5  MAR ^ 3 1301  1 _ 159159*   *G00002*  TITLE OF THE INVENTION
SEMICONDUCTOR DEVICE AND METHOD OF PRODUCING THE  SAME 5 BACKGROUND OF THE
INVENTION The present invention relates to a semiconductor  device and,
more particularly, to a technology that  can be effectively adapted to a
semiconductor device ..in which two semiconductor chips are stacked on upon
10 the other and are molded with a resin. In a semiconductor device in
which a  semiconductor chip constituting a DRAM (dynamic random  access
memory) is molded with a resin, there has been  employed an LOC (lead on
chip) structure which can be 15 applied to a semiconductor chip of even a
large size  eliminating die pads (also referred to as tabs) of the  lead
frame. A semiconductor device employing the LOC  structure has been
disclosed in, for example, Japanese  Patent Laid-Open No. 2-246125/1990
(laid open on 20 October 1, 1990). 



In order to accomplish a large capacity, there  has been developed a
semiconductor device employing  the LOC structure; i.e., two semiconductor
chips  constituting the DRAMs of the same capacity are 25 stacked one upon
the other and are molded with the -2- same resin. The above semiconductor
device is constituted by  a resin mold, two semiconductor chips positioned
inside the resin mold and having external terminals on 5 the
circuit-forming surfaces which are the front  surfaces out of the front
surfaces and the back  surfaces, and leads extending from the inside to the
outside of the resin mold. The two semiconductor  chips are stacked one
upon the other in a state where 10 the circuit-forming surfaces are opposed
to each  other. Each lead has two branch leads branched in the
up-and-down.direction in the resin mold. The one  branch lead is adhered
and secured, via an insulating  film, to the circuit-forming surface of the
one 15 semiconductor chip, and is electrically connected, via  an
electrically conductive wire, to an external  terminal of the
circuit-forming surface. The other  branch lead is adhered and secured, via
an insulating  film, to the circuit-forming surface of the other 20
semiconductor chip, and is electrically connected, via  



an electrically conductive wire, to an external  terminal of the
circuit-forming surface. The two branch leads are constituted by separate
members. The one branch lead is led to the outside of  25 the resin mold
and is integrated with an external lead -3- formed in a predetermined
shape. The other branch  lead is joined to the one branch lead in the resin
mold and is electrically and mechanically connected  thereto.. That is, the
lead extending from the inside 5 to the outside of the resin mold is
constituted by an  external lead led to the outside of the resin mold,  the
one branch lead integral with the external lead,  and the other branch lead
joined to the one branch  lead. 10 The above-mentioned semiconductor device
has been  disclosed in, for example, Japanese Patent Laid-Open  No.
7-58281/1995 (laid open on March 3, 1995). SUMMARY OF THE INVENTION 15 In
the above-mentioned semiconductor device, the  two semiconductor chips are
stacked one upon the other  in a state where the circuit-forming surfaces
are  opposed to each other. Therefore, the two branch  leads branched in
the up-and-down direction are 20 present between the two semiconductor
chips in the  resin mold. The two branch leads are connected,  



through wires, to the surfaces (bonding surfaces)  opposed to each other
and are, hence, spaced away from  each other. Therefore, the gap between
the two 25 semiconductor chips is widened by an amount 10 -4- corresponding
to the gap (distance) between the two  branch leads, resulting in an
increase in the  thickness of the resin mold and an increase in the
thickness of the semiconductor device. 5 Furthermore, the two branch leads
are present  between the two semiconductor chips. Therefore, a  stray
capacitance (chip-lead capacitance) produced  relative to the one
semiconductor chip and a stray  capacitance (chip-lead capacitance)
produced relative 10 to the other semiconductor chip, are added to the two
branch leads. Accordingly, an increased stray  capacitance is added to a
lead that is extending from  the inside to the outside of the resin mold,
resulting  in a decrease in the propagation speed of signals 15 through the
lead and a decrease in the electric  characteristics of the semiconductor
device. The object of the present invention is to provide  technology
capable of decreasing the thickness of a  semiconductor device. 20 Another
object of the present invention is to  



provide a technology capable of improving electric  characteristics of a
semiconductor device. The above and other objects as well as novel
features of the present invention will become obvious  25 from the
description of the specification and the d -5- accompanying drawings.
Briefly described below are representatives of  the aspects of the
invention disclosed in this  application. 5 (1) A semiconductor device
comprising:  a resin mold; two semiconductor chips positioned inside said
resin mold and having external terminals formed on the  front surfaces
(circuit-forming surfaces) out of the 10 front surfaces and the back
surfaces thereof; and  leads extending from the inside to the outside of
said resin mold; wherein, each of said leads is branched into two in at
least said resin mold; 15 said one branch lead is secured to the surface of
said one semiconductor chip and is electrically  connected to an external
terminal on the surface  thereof; said the other branch lead is secured to
the  



20 surface of said other semiconductor chip and is  electrically connected
to an external terminal on the  surface thereof; and said two semiconductor
chips are stacked one upon  the other, with their back surfaces opposed to
each 25 other. -6- The one branch lead is electrically connected to an
external terminal on the surface of said one  semiconductor chip through an
electrically conductive  wire, and the other branch lead is electrically 5
connected to an external terminal on the surface of  said other
semiconductor chip through an electrically  conductive wire. Moreover, the
one branch lead is adhered and  secured to the surface of said one
semiconductor chip  10 via an insulating film or an insulating adhesive
agent, and the other branch lead is adhered and  secured to the surface of
said other semiconductor  chip via an insulating film or an insulating
adhesive  agent. 15 (2) In the semiconductor device described in item (1)
above, the back surfaces of the two semiconductor  chips are in contact
with each other. (3) In the semiconductor device described in item (1)
above, a portion of the one branch lead opposed to the  



20 surface of said one semiconductor chip has a thickness smaller than that
of the other portions, and a portion  of the other branch lead opposed to
the surface of  said other semiconductor chip has a thickness smaller  than
that of the other portions. 25 (4) A semiconductor device comprising: i -7-
a resin mold; two semiconductor chips positioned inside said  resin mold
and having a plurality of external  terminals formed on the front surfaces
out of the 5 front surfaces and the back-surfaces thereof; and  first leads
and second leads extending from the  inside to the outside of said resin
mold; wherein, said two semiconductor chips are stacked one upon  the other
in a state where their back surfaces are 10 opposed to each other; said
first leads are electrically connected to  the external terminals of said
two semiconductor  chips; said second leads are electrically connected to
15 the external terminals of either one of said two  semiconductor chips;
each said first leads is branched into two in  said resin mold; 



said one branch lead is secured to the surface of  .20 said one
semiconductor chip out of said two  semiconductor chips and is electrically
connected to  an external terminal formed on the surface thereof  through
an electrically conductive wire; said other branch lead is secured to the
surface  25 of said other semiconductor chip out of said two -8-
semiconductor chips and is electrically connected to  an external terminal
formed on the surface thereof  through an electrically conductive wire; and
said second leads are secured to the surface of  5 either one of said two
semiconductor chips and are  electrically connected to external terminals
formed on  the surface thereof through electrically conductive  wires
inside said resin mold. The one branch lead is adhered and secured to the
10 surface of said one semiconductor chip via an  insulating film or an
insulating adhesive agent, the  other branch lead is adhered and secured to
the  surface of said other semiconductor chip via an  insulating film or an
insulating adhesive agent, and 15 the second lead is adhered and secured to
the surface  of either of said two semiconductor chips via an  insulating
film or an insulating adhesive agent. With the above-mentioned means- (1),
the two  



semiconductor chips are stacked one upon the other in  20 a state where
there back surfaces are opposed to each other. Therefore, no branch lead
exists between the  two semiconductor chips, and the gap between the two
semiconductor chips can be decreased, and the  thickness of the resin mold
can be decreased 25 correspondingly. This makes it possible to decrease -9-
the thickness of the semiconductor device. Besides, the two branch leads do
not exist  between the two semiconductor chips. Therefore, the  stray
capacitance produced relative to the other 5 semiconductor chip can be
substantially precluded from  the stray capacitance (chip-lead capacitance)
added to  the one branch lead, and the stray capacitance  produced relative
to the one semiconductor chip can be  substantially precluded from the
stray capacitance 10 (chip-lead capacitance) added to the other branch
lead. Accordingly, a decreased amount of stray  capacitance is added to the
lead that extends from the  inside to the outside of the resin mold. This
makes  it possible to increase the signal propagation speed 15 through the
lead and to improve electric  characteristics of the semiconductor device.
With the above-mentioned means (2), the two semiconductor chips are in
contact with each other on  



their back surfaces, and there is no gap between the  20 two semiconductor
chips. Therefore, the thickness of the resin mold can be decreased
correspondingly making  it possible to further decrease the thickness of
the  semiconductor device. With the above-mentioned means (3), it is 25
possible to decrease the thickness of the resin of the - 10 resin mold on
the surface of the one semiconductor  chip and to decrease the thickness of
the resin of the  resin mold on the surface of the other semiconductor
chip. Therefore, the thickness of the resin mold can 5 be decreased
correspondingly, and the thickness of the  semiconductor device can be
further decreased. With the above-mentioned means (4), the second  lead is
secured to the surface of either of the two  semiconductor chips and is
electrically connected to 10 an external terminal formed on the surface
thereof  through an electrically conductive wire in the resin  mold.
Therefore, the stray capacitance (chip-lead  capacitance) added to the
second lead becomes smaller  than the stray capacitance (chip-lead
capacitance) 15 added to the first lead. Accordingly, the signal
propagation speed of the second lead increases,  contributing to. improving
the electric characteristics  of the semiconductor device. 



20 BRIEF DESCRIPTION OF THE DRAWINGS Fig. 1 is a plan view illustrating a
state where  an upper part is removed from a resin mold of a  semiconductor
device of an embodiment 1 of the present  invention; 25 Fig. 2 is a bottom
view illustrating a state -1.1- where a lower part is removed from the
resin mold of  the semiconductor device; Fig. 3 is a sectional view cut
along line A-A in  Fig. 1; 5 Fig. 4 is a plan view of a lead frame used in
a  process for producing the semiconductor device; Fig. 5 is a plan view of
a lead frame used in the  process for producing the semiconductor device;
Fig. 6 is a sectional view illustrating a method  10 of producing the
semiconductor device; Fig. 7 is a sectional view of an essential  portion,
for illustrating the method of producing the  semiconductor device; Fig. 8
is a perspective view of an essential 15 portion, for illustrating the
method of producing the  semiconductor device; Fig. 9 is a plan view of an
electronic apparatus  mounted with the semiconductor device; Fig. 10 is a
sectional view of a semiconductor 



20 device of an embodiment which is a modification of the  embodiment 1 of
the present invention; Fig. 11 is a plan view illustrating a state where
the upper part is removed from the resin mold of the  semiconductor device
of an embodiment 2 of the present  25 invention; -12- Fig. 12 is a bottom
view illustrating a state where the lower part is removed from the resin
mold of  the semiconductor device; Fig. 13 is a sectional view cut along
line B-B in  5 Fig. 11; Fig. 14 is a plan view of a lead frame used in a
process for producing the semiconductor device; Fig. 15 is a plan view of
the lead frame used in  the process for producing the semiconductor device;
10 Fig. 16 is a sectional view of the semiconductor device of an embodiment
3 of the present invention;  Fig. 17 is a perspective view illustrating an
essential portion of the semiconductor device; Fig. 18 is a plan view
illustrating an essential  15 portion of the lead frame used in the process
for  producing the semiconductor device; Fig. 19 is a plan view
illustrating an essential  portion of the lead frame used in the process
for  producing the semiconductor device; 



20 Fig. 20 is a plan view illustrating a state where  the upper part is
removed from the resin mold of the  semiconductor device of an embodiment 4
of the present  invention; Fig. 21 is a bottom view illustrating a state 25
where the lower part is removed from the resin mold of 13  the
semiconductor device; Fig. 22 is a sectional view cut along line C-C in
Fig. 20; Fig. 23 is a sectional view cut along line D-D in  5 Fig. 20; Fig.
24 is a block diagram of the semiconductor  device; Fig. 25 is a block
diagram of the semiconductor  device of an embodiment which is a
modification of the  10 embodiment 4 of the present invention; Fig. 26 is a
sectional view of the semiconductor  device of an embodiment which is a
modification of the  embodiment 4 of the present invention; Fig. 27 is a
plan view of the electronic 15 apparatus of an embodiment 5 of the present
invention;  and Fig. 28 is a sectional view of the above  electronic
apparatus. 20 DESCRIPTION OF THE PREFERRED EMBODIMENTS 



Embodiments of the present invention will now be  described in detail with
reference to the drawings.  In the drawings illustrating the embodiments of
the  invention, those having the same functions are denoted 25 by the same
reference numerals but their description - 14- will not be repeated.
Embodiment 1. In this embodiment, the present invention is 5 applied to a
semiconductor device of the TSOP (thin  small outline package) type having
a bidirectional  lead arrangement structure. Fig. 1 is a plan view
illustrating a state where  an upper part is removed from a resin mold of a
10 semiconductor device of an embodiment 1 of the present  invention, Fig.
2 is a bottom view illustrating a  state where a lower part is removed from
the resin  mold of the semiconductor device, and Fig. 3 is a  sectional
view cut along line A-A in Fig. 1. 15 As shown in Figs. 1, 2 and 3, the
semiconductor  device 10 of this embodiment has two semiconductor  chips 1
stacked one upon the other which are molded  with a resin 8. The two
semiconductor chips 1 are  stacked one upon the other, with their back
surfaces  20 opposed to each other. The two semiconductor chips 1 have the
same  



external size. The two semiconductor chips 1 have,  for example, a
rectangular planar shape, though they  are in no way limited thereto only.
25 The two semiconductor chips 1 are each 15  constituted chiefly by a
semiconductor substrate of  single crystalline silicon and a multi-layer
wiring  layer formed on the front surface out of front and  back surfaces
thereof. A DRAM (dynamic random access 5 memory) of, for example, 64
megabits is constituted as  a memory circuit system in each of the two
semiconductor chips 1. A plurality of external terminals (bonding pas)  BP
are formed at a central portion of a circuit 10 forming surface 1A1 which
is the front surface of one  semiconductor chip 1A out of the two
semiconductor  chips 1 along the long side of a rectangle thereof  (see
Fig. 1). The plurality of external terminals BP  are formed on the
uppermost wiring layer among the 15 multiplicity of wiring layers of the
semiconductor  chip 1A. The uppermost wiring layer is covered with a
surface protective film (final protective film) formed  on the upper
surface thereof. Bonding openings are  formed in the surface protective
film to expose the 20 surfaces of the external terminals BP. A plurality of
external terminals BP are formed  



at a central portion of a circuit-forming surface 1B1  which is the front
surface of the other semiconductor  chip 1B out of the two semiconductor
chips 1 along the 25 long side of a rectangle thereof (see Fig. 2). The
-16- plurality of external terminals BP are formed on the  uppermost wiring
layer among the multiplicity of  wiring layers of the semiconductor chip
1B. The  uppermost wiring layer is covered with a surface 5 protective film
(final protective film) formed on the  upper surface thereof. Bonding
openings are formed in  the surface protective film to expose the surfaces
of  the external terminals BP. A circuit pattern of the DRAM constituted in
the  10 one semiconductor chip 1A is the same as the circuit  pattern of
the DRAM constituted in the other semiconductor chip 1B. Furthermore, the
arrangement  pattern of the external terminals BP formed on the
circuit-forming surface 1A1 of the one semiconductor 15 chip 1A is the same
as the arrangement pattern of the  external terminals BP formed on the
circuit-forming  surface 1B1 of the other semiconductor chip 1B. That  is,
the two semiconductor chips 1 have the same  structure. 20 Though there is
no particular limitation, the  resin mold 8 has, for example, a rectangular
planar  



shape. A plurality of leads 2 are arranged on the  outer sides of the two
opposing long sides of the  resin mold 8 along the long sides thereof. The
25 plurality of leads 2 are extending from the inside to -17- the outside
of the resin mold 8. The group of leads  of the right side shown in Fig. 1
corresponds to the  group of leads of the left side shown in Fig. 2, and
the group of leads of the left side shown in Fig. 1 5 corresponds to the
group of leads of the right side  shown in Fig. 2. Terminals names are
given to the plurality of  leads 2. A terminal Vcc is a power source
potential  terminal fixed to a power source potential (e.g., 5 10 V). A
terminal Vss is a reference potential terminal  fixed to a reference
potential (e.g., 0 V). An IO/OA  terminal, an IO/OB terminal, an IO/lA
terminal, an  IO/lB terminal, an IO/2A terminal, an IO/2B terminal,  an
IO/3A terminal and an IO/3B terminal are data 15 input/output terminals. A
terminal QO to a terminal  A12 are address input terminals. A terminal RAS
is a  row address strobe terminal. A terminal CAS is a  column address
strobe terminal. A terminal WE is a  read/write enable terminal. A terminal
OE is an 20 output enable terminal. A terminal NC is a free  terminal. 



Among the above-mentioned plurality of leads 2,  the lead 2 which is the
address input terminal, the  lead 2 which is the row address strobe
terminal, the 25 lead 2 which is the column address strobe terminal, -18-
the lead 2 which is the read/write enable terminal,  and the lead 2 which
is the output enable terminal,  are branched in the up-and-down direction
(in which  the chips are stacked) inside the resin mold 8, and 5 are bent
to have two branch leads (3A, 4A). The one  branch lead 3A is adhered and
secured to the circuit- forming surface 1A1 of the one semiconductor chip
1A  via an insulating film 6, and is electrically connected to the external
terminal BP of the circuit- 10 forming surface 1A1 via an electrically
conductive  wire 7. The other branch lead 4A is adhered and  secured to the
circuit-forming surface 1B1 of the  other semiconductor chip 1B via an
insulating film 6,  and is electrically connected to the external terminal
15 BP of the circuit-forming surface 1B1 via an  electrically conductive
wire 7. That is, the lead 2 which is the address input  terminal, the lead
2 which is the row address strobe  terminal, the lead 2 which is the column
address 20 strobe terminal, the lead 2 which is the read/write  enable
terminal, and the lead 2 which is the output  



enable terminal, are electrically connected to the  respective external
terminals BP of the two. semiconductor chips 1. 25 Among the plurality of
leads 2, the lead 2 which -19- is the power source potential terminal and
the lead 2  which is the reference potential terminal are branched  in the
up-and-down direction (in which the chips are  stacked) in the resin mold
8, and are bent to have two  5 branch leads (3A, 4A). The one branch lead
3A extends on the circuit- forming surface 1A1 of the semiconductor chip 1A
in a  direction in which the external terminals BP are  arranged, and is
integrated with a bus bar lead 5 10 disposed between the end of the other
branch lead 3A  and the external terminal BP. The bus bar lead 5 is
integrated with a fixed lead adhered and secured to  the circuit-forming
surface 1A1 of the semiconductor  chip 1A via an insulating film 6, and the
fixed lead 15 is electrically connected to the external terminal BP  of the
semiconductor chip 1A via a wire 7. The other branch lead 4A extends on the
circuit- forming surface 1B1 of the semiconductor chip 1B in a  direction
in which the external terminals BP are 20 arranged, and is integrated. with
a bus bar lead 5  arranged between the.end of the other branch lead 4A  



and the external terminal BP. The bus bar lead 5 is  integrated with a
fixed lead adhered and secured to  the circuit-forming surface 1B1 of the
semiconductor 25 chip 1B via an insulating film 6, and the fixed lead -20-
is electrically connected to the external terminal BP  of the semiconductor
chip 1B via a wire 7. That is, the lead 2 which is the power source
potential terminal and the lead 2 which is the 5 reference potential
terminal are electrically  connected to the external terminals BP of the
two  semiconductor chips 1, respectively. Furthermore, the semiconductor
device 10 of this  embodiment is constituted to have an LOC (lead on 10
chip) structure in which the branch lead 3A and the  bus bar lead 5 are
arranged on the circuit-forming  surface 1A1 of the semiconductor chip 1A,
and the  branch lead 4A and the bus bar lead 5 are arranged on the
circuit-forming surface 1B1 of the semiconductor  15 chip 1B. Among the
leads 2 which are the data input/output  terminals, the leads 2 which are
the terminals IO/OA,  IO/lA, IO/2A and IO/3A are bent to have branch leads
3A in the resin mold 8. The branch leads 3A are 20 adhered and secured to
the circuit-forming surface 1A1  of the semiconductor chip 1A via an
insulating film 6,  



and are electrically connected to the external  terminals BP of the
circuit-forming surface 1A1 via  wires 7. That is, the leads 2 which are
the terminals 25 IO/OA, IO/lA, I0/2A and I0/3A are not electrically -21
connected to the external terminals BP of the  semiconductor chip 1B. Among
the leads 2 which are the data input/output  terminals, the leads 2 which
are the terminals IO/OB,  5 IO/lB, IO/2B and IO/3B are bent to have branch
leads 4A in the resin mold 8. The branch leads 4A are  adhered and secured
to the circuit-forming surface 1B1  of the semiconductor chip 1B via an
insulating film 6,  and are electrically connected to the external 10
terminals BP of the circuit-forming surface 1B1 via  wires 7. That is, the
leads 2 which are the terminals  IO/OB, IO/lB, I0/2B and IO/3B are not
electrically  connected to the external terminals BP of the  semiconductor
chip 1A. 15 Referring to Fig. 3, the one branch lead 3A is  constituted by
a first portion 3A1 which traverses the  one side of the circuit-forming
surface 1A1 of the one  semiconductor chip 1A and extends on the circuit-
forming surface 1Al of the one semiconductor chip 1A, 20 a second portion
3A2 bent from the first portion 3A1  toward the back surface side of the
one semiconductor  



chip lA, and a third portion 3A3 bent from the second  portion 3A2 toward
the outer side of the one semiconductor chip 1A. The first portion 3A1 is
25 adhered and secured to the circuit-forming surface 1Al -22- of the
semiconductor chip 1A via the insulating film  6. The end of the first
portion 3A1 is disposed near  the external terminal BP formed at the
central portion  of the circuit-forming surface 1Al of the 5 semiconductor
chip 1A. A wire 7 is connected to the  end of the first portion 3A1. The
other branch lead 4A is constituted by a  first portion 4A1 which traverses
the one side of the  circuit-forming surface 1B1 of the other semiconductor
10 chip 1B and extends on the circuit-forming surface 1B1  of the other
semiconductor chip 1B, a second portion  4A2 bent from the first portion
4A1 toward the back  surface side of the other semiconductor chip 1B, and a
third portion 4A3 so bent from the second portion 4A2 15 as to be
overlapped with the third portion 3A3 of the  one branch lead 3A. The first
portion 4A1 is adhered  and secured to the circuit-forming surface 1B1 of
the  semiconductor chip 1B via the insulating film 6. The  end of the first
portion 4A1 is disposed near the 20 external terminal BP formed at the
central portion of  the circuit-forming surface 1B1 of the semiconductor  



chip 1B. A wire 7 is connected to the end of the first portion 4A1. The
third portion 3A1 of the branch lead 3A is 25 integrated with an external
lead 3B led to the outside - 23  from the resin mold 8. The external lead
3B is formed  in a surface-mount shape, e.g., in a gull-wing shape.  The
third portion 4A3 of the branch lead 4A is joined  at its end Y to the root
portion 3B1 of the external  5 lead 3B, and is electrically and
mechanically connected thereto. That is, the two branch leads (3A,  4A) are
constituted by separate members. Though there is no particular limitation,
the end  of the third portion 4A3 of the branch lead 4A is 10 joined to the
root portion 3B1 of the external lead 3B  by, for example, seam welding by
using a laser beam in  order to increase the strength of junction. In this
embodiment, the seam welding is effected after the  resin mold 8 has been
formed. 15 The external lead 3B is so bent that a lead  portion continuous
with the root portion 3B1 is  positioned on the other branch lead 4A side.
As the insulating film 6, use is made of, for  example an insulating film
obtained by forming an  20 adhesive layer of a polyimide resin on both
surfaces (front surface and back surface) of the resin  



substrate of polyimide resin. As the electrically  conductive wire 7, use
is made, for example, of a gold  (Au) wire. Furthermore, the wire 7 is
bonded by, for 25 example, thermocompression bonding using ultrasonic 24
vibration. Support leads 9A are arranged in the resin mold 8  on the outer
sides of the two opposing short sides of  the semiconductor chip 1A.
Support leads 9B are 5 arranged in the resin mold 8 on the outer sides of
the  two opposing short sides of the semiconductor chip 1B.  The support
leads 9A and 9B are for supporting the resin mold 8 by the lead frame in
the process for  producing the semiconductor device 10. 10 In order to
reduce the stress, the resin mold 8  is formed of, for example, biphenyl
resin to which are  added phenol curing agent, silicone rubber and filler.
The resin mold 8 is formed by a transfer-molding method which is suited for
mass production. The  15 transfer-molding method uses a metal mold equipped
with a pot, a runner, a flow gate and a cavity, and  forms the resin mold
by injecting, with pressure, the  resin into the cavity from the pot
through the runner  and the flow gate. 20 In the semiconductor device 10,
the one branch  lead 3A is adhered and secured to the circuit-forming  



surface 1A1 of the one semiconductor chip 1A through  the insulating film
6, and the other branch lead 4A is  adhered and secured to the
circuit-forming surface 1B1 25 of the other semiconductor chip 1B through
the 25  insulating film 6. Furthermore, the one semiconductor  chip 1A and
the other semiconductor` chip 1B are  stacked one upon the other in a state
where their back  surfaces are opposed to each other. Therefore, the 5
branch leads (3A, 4A) do not exist between the two  semiconductor chips 1,
making it possible to decrease  the gap between the two semiconductor chips
1 and,  hence, to decrease the thickness of the resin mold 8
correspondingly. 10 Since the two branch leads (3A, 4A) do not exist
between the two semiconductor chips 1, the stray  capacitance produced
relative to the other  semiconductor chip 1B can be substantially precluded
from the stray capacitance (chip-lead capacitance) 15 added to the one
branch lead 3A, and the stray  capacitance produced relative to the one
semiconductor  chip 1A can be substantially precluded from the stray
capacitance (chip-lead capacitance) added to the other  branch lead 4A.
Accordingly, the stray capacitance 20 can be reduced which is added to the
lead 2 which is  branched in the resin mold 8, the one branch lead 3A  



adhered and secured to the circuit-forming surface 1A1  of the one
semiconductor chip 1A through the  insulating film 6, and the other branch
lead 4A 25 adhered and secured to the circuit-forming surface 1B1 -26- of
the other semiconductor chip 1B through the  insulating film 6. Moreover,
the one semiconductor chip 1A and the  other semiconductor chip 1B are
stacked one upon the  5 other in a state where their back surfaces are in
contact with each other. Therefore, there exists no  ,gap between the two
semiconductor chips 1, and the  thickness of the resin mold 8 can be
further decreased  correspondingly. 10 Next, the constitution of the lead
frame used in  the process for producing the semiconductor device 10  will
be described. The semiconductor device 10 is produced by using  a lead
frame LF1 shown in Fig. 4 (plan view) and a 15 lead frame LF2 shown in Fig.
5 (plan view).  Referring to Fig. 4, the lead frame LF1 includes  a
plurality of leads 3, four bus bar leads 5 and two  support leads 9A
arranged in a region defined by a  frame 12. The plurality of leads 3 are
divided into 20 two groups of leads. The leads 3 of one group are  arranged
in the direction of extension of the frame 12  



which is opposed to one long side of the semiconductor  chip (1A), and are
integrated with the frame 12. The  leads 3 of the other group are arranged
in the 25 direction of extension of the frame 12 which is -27- opposed to
the other long side of the semiconductor  chip (1A), and are integrated
with the frame 12. The  four bus bar leads 5 extend in the direction of the
long side of the semiconductor chip (1A), and are 5 integrated with the
leads 3-arranged at the first  stage, middle stage and last stage of the
lead  arrangement. The two support leads 9A are integrated  with the frame
12 opposed to the short sides of the  semiconductor chip (1A). 10 The
plurality of leads 3 are constituted by the  internal leads molded with the
resin 8 and the  external leads 3B led to the outside of the resin mold
(8), and are connected together through tie bars 11.  Among the plurality
of leads 3, most of the leads 3 15 are constituted as branch leads 3A. Each
branch lead  3A is constituted in the same manner as the one shown  in Fig.
3, i.e., constituted by a first portion 3A1, a  second portion 3A2 and a
third portion 3A3. The branch lead 3A is so bent that a first portion 3A1
20 traverses the circuit-forming surface 1A1 of the  semiconductor chip 1A
and is positioned on the  



circuit-forming surface 1A1 of the semiconductor chip  1A, and the back
surface of the third portion 3A3 is  so positioned as to be flush with the
back surface of 25 the semiconductor chip 1A. 28  The lead frame LF1 is
formed by subjecting a flat plate of, for example, an iron (Fe)-nickel (Ni)
alloy  or copper (Cu) or a copper alloy to etching or to  press forming to
thereby form a predetermined lead 5 pattern and, then, subjecting the
internal lead  portions of the leads 3 to the press forming.  The
insulating film 6 is stuck to the back surface of the first portion 3A1 of
the branch lead  3A. Furthermore, the bus bar leads 5 are integrated  10
with the fixed lead secured to the circuit-forming surface of the
semiconductor chip 1A, and the  insulating film 6 is stuck to the back
surface of the  fixed lead. Referring to Fig. 5, the lead frame LF2
includes  15 a plurality of leads 4, four bus bar leads 5 and two  support
leads 9B arranged in a region defined by a  frame 12. The plurality of
leads 4 are divided into  two groups of leads. The leads 4 of one group are
arranged in the direction of extension of the frame 12 20 which is opposed
to one long side of the semiconductor  chip (1B). The leads 4 of the other
group are  



arranged in the direction of extension of the frame 12  which is opposed to
the other long side of the  semiconductor chip (1B). The four bus bar leads
5 25 extend in the direction of the long side of the -29- semiconductor
chip (1B), and are integrated with the  leads 4 arranged at the first
stage, middle stage and  last stage of the lead arrangement. The two
support  leads 9B are integrated with the frame 12 opposed to 5 the short
sides of the semiconductor chip (1B). The plurality of leads 4 are
constituted by the  internal leads molded with the resin 8 and the
external leads led to the outer side of the resin mold  8, and are
connected together through tie bars 11. 10 The plurality of leads 4 are
integrated with the frame  12 through the tie bars 11. The external leads
of the plurality of leads 4  are formed in a shape having no front end
portions  beyond the tie bars 11, and are shorter than the 15 external
leads 3B of the above-mentioned leads 3.  Among the plurality of leads 4,
most of leads 4 are  constituted as branch leads 4A. Each branch lead 4A
is constituted in the same manner as the one shown in  Fig. 3, i.e.,
constituted by a first portion 4A1, a 20 second portion 4A2 and a third
portion 4A3. The  branch lead 4A is so bent that the first portion 4A1  



traverses the circuit-forming surface 1B1 of the  semiconductor chip 1B and
is positioned on the  circuit-forming surface 1B1 of the semiconductor chip
25 1B, and the back surface of the third portion 3B3 is -30- so positioned
as to be flush with the back surface of  the semiconductor chip 1B. The
lead frame LF2 is formed by subjecting a flat  plate of, for example, an
iron (Fe)-nickel (Ni) alloy  5 or copper (Cu) or a copper alloy, to etching
or to press forming to thereby form a predetermined lead  pattern and,
then, subjecting the internal lead  portions of the leads 4 to press
forming. The insulating film 6 is stuck to the back 10 surface of the first
portion 4A1 of the branch lead  4A. Furthermore, the bus bar leads 5 are
integrated  with the fixed lead secured to the circuit-forming  surface of
the semiconductor chip 1B, and the  insulating film 6 is stuck to the back
surface of the  15 fixed lead. After the external terminals of the
semiconductor  chip and the leads are electrically connected together
through electrically conductive wires, the lead frames  LF1 and LF2 are
used in a state where the back 20 surfaces are mated with each other, as
will be  described later in detail. Therefore, the leads 3 on  



the left side in Fig. 4 are so arranged that the  portions (superposed
portions) near the tie bars are  superposed on the portions (superposed
portions) near 25 the tie bars of the leads 4 of the right side in Fig. -31
5, and the leads 3 on the right side of Fig. 4 are so  arranged that the
portions (superposed portions) near  the tie bars are superposed on the
portions near the  tie bars of the leads 4 of the left side in Fig. 5. 5
Next, the method of producing the semiconductor  device 10 will be
described with reference to Fig. 6  (sectional view), Fig. 7 (sectional
view of an  essential portion) and Fig.8 (perspective view of an  essential
portion). 10 First, the two semiconductor chips (1A, 1B) 1 of  the same
structure are prepared, and the lead frame  LF1 shown in Fig. 4 and the
lead frame LF2 shown in  Fig. 5 are prepared. Next, one semiconductor chip
1A is secured to the  15 lead frame LF1 and the other semiconductor chip 1B
is  secured to the lead frame LF2. The semiconductor chip  1A is secured to
the lead frame LF1.by adhering and  securing the first portions 3A1 of the
branch leads 3A  which are the internal leads of the leads 3 and the 20
fixed leads integral with the bus bar leads 5 to the  circuit-forming
surface 1A1 which is the front surface  



out of the front surface and the back surface of the  semiconductor chip
1A, via the insulating film 6. The  semiconductor chip 1B is secured to the
lead frame LF2 25 by adhering and securing the first portions 4A1 of the
-32- branch leads 4A which are the internal leads of the  leads 4 and the
fixed leads integral with the bus bar  leads 5 to the circuit-forming
surface 1B1 which is  the front surface out of the front surface and the 5
back surface of the semiconductor chip 1B, via the  insulating film 6. In
this step, the semiconductor chip 1A is  secured to the lead frame LF1 by
adhering and securing  the first portions 3A1 of the branch leads 3A and
the 10 fixed leads of the bus bar leads 5 to the circuit- forming surface
1A1 of the semiconductor chip 1A.  Therefore, the semiconductor chip 1A is
stably held by  the lead frame LF1. Moreover, the semiconductor chip  1B is
secured to the lead frame LF2 by adhering and 15 securing the first
portions 4A1 of the branch leads 4A  and the fixed leads of the bus bar
leads 5 to the  circuit-forming surface 1B1 of the semiconductor chip  1B.
Therefore, the semiconductor chip 1B is stably  held by the lead frame LF2.
20 Next, in the lead frame LF1, the external  terminals BP of the
semiconductor chip 1A are  



electrically connected to the ends of the first  portions 3A1 of the branch
leads 3A and to the fixed  leads of the bus bar leads 5 through the
electrically 25 conductive wires 7. In the lead frame LF2, the - 33
external terminals BP of the semiconductor chip 1B are  electrically
connected to the ends of the first  portions 4A1 of the branch leads 4A and
to the fixed.  leads of the bus bar leads 5 through the electrically 5
conductive wires 7. As the wires 7, use is made of,  for example, gold (Au)
wires. The wires are bonded  by, for example, thermocompression*bonding
using  ultrasonic vibration. In this step, the leads 3 of the lead frame
LF1  10 are so bent that the first portions 3A1 which are the  branch leads
3A of the internal leads are positioned  on the circuit-forming surface 1A1
of the semiconductor chip 1A and that the back surfaces of  the third
portions 3A3 which are the branch leads 3A  15 of the internal leads are
flush with the back surface of the semiconductor chip 1A. As shown in Fig.
6(A),  therefore, the back surface of the semiconductor chip  1A and the
back surfaces of the third portions 3A3 of  the branch leads 3A can be
brought into direct contact 20 with a heat stage HS. Accordingly, the heat
of the  heat stage HS is effectively conducted to the  



semiconductor chip 1A and to the branch leads 3A,  enabling the external
terminals BP of the  semiconductor chip 1A to be reliably connected to the
25 leads 3 of the lead frame LF1 through the wires 7. -34- In this step,
furthermore, the leads 4 of the lead frame LF2 are so bent that the first
portions 4A1  which are the branch leads 4A of the internal leads  are
positioned on the circuit-forming surface 1B1 of 5 the semiconductor chip
1B and that the back surfaces  of the third portions 4A3 which are the
branch leads  4A of the internal leads are flush with the back  surface of
the semiconductor chip 1B. As shown in  Fig. 6(B), therefore, the back
surface of the 10 semiconductor chip 1B and the back surfaces of the  third
portions 3B3 of the branch leads 3B can be  brought into. direct contact
with the heat stage HS.  Accordingly, the heat of the heat stage HS is
effectively conducted to the semiconductor chip 1B and 15 to the branch
leads 3B, enabling the external  terminals BP of the semiconductor chip 1B
to be  reliably connected to the leads 4 of the lead frame  LF2 through the
wires 7. In this step, furthermore, the ends of the first  .20 portions 3A1
of the branch leads 3A are arranged near  the external terminals BP formed
at the central  



portion of the circuit-forming surface 1A1 of the  semiconductor chip 1A.
Therefore, the length of the  wires 7 can be shortened compared with that
of when 25 the ends of the leads arranged on the outer side of - 35  the
semiconductor chip are connected to the external  terminals formed at the
central portion of the  circuit-forming surface of the. semiconductor chip
through the wires. 5 In this step, furthermore, the ends of the first
portions 4A1 of the branch leads 4A are arranged near  the external
terminals BP formed at the central portion of the circuit-forming surface
1B1 of the  semiconductor chip 1B. Therefore, the length of the  10 wires 7
can be shortened compared with that of when the ends of the leads arranged
on the outer side of  the semiconductor chip are connected to the external
terminals formed at the central portion of the  circuit-forming surface of
the semiconductor chip 15 through the wires. The external terminals BP of
the semiconductor  chip 1A are connected to the branch leads 3A through
the wires 7 jumping over the bus bar leads 5. Furthermore, the external
terminals BP of the  20 semiconductor chip 1B are connected to the branch
leads 4A through the wires 7 jumping over the bus bar  



leads 5. The external terminals BP of the semiconductor  chip 1A are
connected to the branch leads 3A through  25 the wires 7 by reverse bonding
in such a way that the -36- wires 7 are laterally reversed with respect to
the  connection of the external terminals BP of the  semiconductor chip 1B
to the branch leads 4A. Next, the back surfaces of the lead frames LF1  5
and LF2 are mated with each other so that the back  surfaces of the one
semiconductor chip 1A and of the  other semiconductor chip 1B are mated
with each other.  In this embodiment, the back surfaces of the one
semiconductor chip 1A and of the other semiconductor 10 chip 1B are brought
into contact with each other. The  back surfaces of the semiconductor chip
1A and of the  semiconductor chip 1B are kept in contact with each  other
due to the resilient forces of the branch leads  3A (leads 3) and of the
branch leads 4A (leads 4). In 15 this embodiment, furthermore, the external
leads of  the leads 4 are shorter than the external leads 3B of  the leads
3. Therefore, the back surfaces (abut  surfaces) of the external leads 3B
are exposed beyond  the ends Y of the third portions 4A3 of the branch 20
leads 4A. Referring next to Fig. 7, the lead frames LF1 and  



LF2 are disposed between a top force 20A and a bottom  force 20B of a mold
20 in astate where the lead  frames LF1 and LF2 are superposed one upon the
other. 25 The semiconductor chip 1A, semiconductor chip 1B,, -37- branch
leads 3A, branch leads 4A, support leads 9A,  9B, and wires 7 are arranged
in a cavity 21 formed by  the top force 20A and the bottom force 20B of the
mold  .20. In this step, the ends Y of the third portions 5 4A3 of the
branch leads 4A are positioned on the outer  side of the cavity 21.. Next,
a resin is injected under pressure into the  cavity 21 from the pot of the
mold 20 through the  runner and the flow gate to thereby form the resin 10
mold 8. In this step, the length of the wires 7 has  been shortened
compared to that of when the ends of  the leads arranged on the outer side
of the  semiconductor chip are connected to the external  terminals formed
at the central portion on the 15 circuit-forming surface of the.
semiconductor chip  through the wires. Therefore, the deformation of  wires
can be suppressed though the resin is injected  under pressure. Moreover,
the semiconductor chip 1A  is stably held by the lead frame LF1, and the 20
semiconductor chip 1B is stably held by the lead frame  LF2. Therefore, the
positions of the two  



semiconductor chips 1 are prevented from being  deviated though the resin
is injected into. the cavity  21 under pressure. 25 In this step,
furthermore, the two lead frames -38- (LF1, LF2) are held by the resin mold
8 in a state  where their back surfaces are mated with each other. Then,
the lead frames LF1, LF2 are taken out from  the mold 20, and, as shown in
Fig. 8, the ends Y of 5 the third portions 4A3 of the branch leads 4A and
the  root portions of the external leads 3B exposed  therefrom are joined
together. The junction is  effected by, for example, seam welding using a
laser beam.  10 Next, the tie bars 11 connected to the leads 4  and the tie
bars 11 connected to the leads 3 are cut.  At this moment, the leads 4,
i.e., the branch leads 4A  are separated from the frame 12 of the lead
frame LF2. Next, plating is effected and, then, the leads 3  15 are cut
from the frame 12 of the lead frame LF1.  Thereafter, the external leads 3B
of the leads 3 are  formed in a surface-mount shape, e.g., formed in a
gull-wing shape. The external leads 3B are so bent  that the lead portions
continuous with the root 20 portions (3B1) thereof are positioned on the
branch  leads 4A side. 



Next, the support leads 9A are cut from the frame  12 of the lead frame
LF1, and the support leads 9B are  cut from the frame 12 of the lead frame
LF2. Then, 25 there are formed the leads 2 having two branch leads -39-
(3A, 4A) branched in the up-and-down direction in the  resin mold 8 and
extending from the inside to the  outside of the resin mold 8. There is
further formed  the semiconductor device 10 shown in Figs. 1, 2 and 3. 5 A
plurarity of thus constituted semiconductor  devices 10 are mounted on a
mounting substrate 16 as  components of an electronic apparatus 15
constituting  a circuit system as shown in Fig.. 9 (plan view). With this
embodiment as described above, there  10 are obtained the following
effects. (1) The two semiconductor chips 1 are stacked one  upon the other
in a state where the back surfaces  thereof are opposed to each other, and
the branch  leads (3A, 3B) do not exist between the two 15 semiconductor
chips 1. Therefore, the gap between the  two semiconductor chips 1 can be
decreased, and the  thickness of the resin mold 8 can be decreased
correspondingly. It is therefore possible to decrease  the thickness of the
semiconductor device 10. 20 Moreover, the two branch leads-(3A, 4A) do not
exist between the two semiconductor chips 1.  



Therefore, the stray capacitance produced relative to  the other
semiconductor chip 1B is substantially  excluded from the stray capacitance
(chip-lead 25 capacitance) added to the one branch lead 3A, and the -40-
stray capacitance produced relative to the one  semiconductor chip 1A is
substantially precluded from  the stray capacitance (chip-lead capacitance)
added to  the other branch lead 4A. Therefore, the stray 5 capacitance
added to the lead branched in the resin  mold 8, the one branch lead 3A
adhered and secured to  the surface of the one semiconductor chip 1A
through  the insulating film 6 and the other branch lead 3B  adhered and
secured to the surface of the other 10 semiconductor chip 1B via the
insulating film 6 can be  reduced. Accordingly, the signal propagation
speed of  the lead 2 increases, and the semiconductor device 10  exhibits
improved electric characteristics. In the  case of the semiconductor chip 1
in which the external 15 terminals BP are arranged at the central portion
on  the surface thereof, the branch leads or the ends of  the leads 2 must
be extended near to the central  portion of the semiconductor chip 1,
resulting in an  increase in the area where the leads 2 are opposed to 20
the surface of the semiconductor chip 1. In the  semiconductor device 10
employing the LOC structure,  



therefore, it is important to stack the two  semiconductor chips 1 one upon
the other in a state  where the back surfaces of the two semiconductor
chips 25 1 are opposed to each other. -41- (2) Since the one semiconductor
chip 1A and the other  semiconductor chip 1B are stacked one upon the other
in a state where the back surfaces thereof are in  contact with each other,
there exists no gap between 5 the two semiconductor chips 1, and the
thickness of  the resin mold 8 can be further decreased  correspondingly.
As a result, the thickness of the  semiconductor device 10 can be further
decreased. (3) The lead 2 has two branch leads (3A, 4A) branched  10 in the
up-and-down direction in the resin mold 8, the  one branch lead 3A being
constituted by a first  portion 3A1 which extends on the circuit-forming
surface 1Al of the one semiconductor chip 1A  traversing the one side
thereof and to which the wire 15 7 is connected, a second portion 3A2 bent
from the  first portion 3A1 toward the back surface of the one
semiconductor chip 1A, and a third portion 3A3 bent  from the second
portion 3A2 toward the outside of the  one semiconductor chip 1A, and the
other branch lead 20 4A being constituted by a first portion 3B1 which
extends on the circuit-forming surface 1B1 of the  



other semiconductor chip 1B traversing the one side  thereof and to which
the wire 7 is connected, a second  portion 3B2 bent from the first portion
3B1 toward the 25 back surface of the other semiconductor chip 1B, and a
-42- third portion 3B3 so bent from the second portion 3B2  as to be
superposed on the third portion 3A3 of the  one branch lead 3A. The third
portion 3A3 of the one  branch lead 3A is integrated with the external lead
3B 5 led to the outside from the resin mold 8, and the  third portion 4A3
of the other branch lead 4A is  joined at its end Y to the root portion 3B1
of the  external lead 3B. It is therefore possible to  electrically connect
the leads 2 to the external 10 terminals BP of the two semiconductor chips
1 that are  so stacked one upon the other that the back surfaces  thereof
are opposed to each other. (4) The external lead 3B has a lead portion
continuous with the root portion 3B1 and bent toward  15 the other branch
lead 4A, making it possible to suppress the deterioration of the junction
portion  where the end Y of the third portion 4A3 of the branch  lead.4A is
joined to the root portion 3B1 of the  external lead 3B. 20 (5) The end of
the first portion 3A1 of the one  branch lead 3A is disposed near the
external terminal  



BP formed at the central portion of the circuit- forming surface 1A1 of the
one semiconductor chip 1A,  and the end of the first portion 4A1 of the
other 25 branch lead 4A is disposed near the external terminal - 43  BP
formed at the central portion of. the circuit- forming surface 1B1 of the
other semiconductor chip  1B. Therefore, the length of the wires 7 can be
shortened compared with that of when the ends of the 5 leads arranged on
the outer side of the of the  semiconductor chip are connected through
wires to the  external terminals formed at the central portion of  the
circuit-forming surface of the semiconductor chip.  At the time of forming
the resin mold 8 by injecting 10 under pressure the resin into the cavity
21 of the  mold 20, therefore, the wires are prevented from being  deformed
though the resin is injected under pressure.  This prevents the mutually
adjacent wires 7 from being  short-circuited, and the semiconductor devices
10 can  15 be produced with a high yield. (6) In the process for producing
the semiconductor  device 10, the semiconductor chip 1A is secured to the
lead frame LF1 by adhering and securing the first  portion 3A1 of the
branch lead 3A and the fixed lead 20 of the bus bar lead 5 to the
circuit-forming surface  1A1 of the semiconductor chip 1A. Therefore, the  



semiconductor chip 1A is stably held by the lead frame  LF1. Furthermore,
the semiconductor chip 1B is  secured to the lead frame LF2 by adhering and
securing 25 the first portion 4Al.of the branch lead 4A and the -44- fixed
lead of the bus bar lead 5 to the circuit- forming surface 1B1 of the
semiconductor chip 1B.  Therefore, the semiconductor. chip 1B is stably
held by  the lead frame LF2. As a result, the position of the 5
semiconductor chip is prevented from being deviated in  the step of bonding
and the semiconductor chips are  prevented from coming off while the lead
frames are  being conveyed, making it possible to produce the
semiconductor devices 10 with a high yield. 10 (7) Upon mounting the
semiconductor device 10 on the  mounting substrate 16 of the electronic
apparatus 15,  the memory capacity of the electronic apparatus 15 can  be
doubled without increasing the area of the mounting  substrate 16. 15
Though the above-mentioned embodiment dealt with  in an example where the
end Y of the third portion 4A3  of the branch lead 4A is joined to the root
portion  3B1 of the external lead 3B, it is also possible, as  shown in
Fig. 10 (sectional view) to join the end Y of 20 the third portion 4A3 of
the branch lead 4A to the  third portion 3A3 of the branch lead 3A in the
resin  



mold 8. In this case, after the step of bonding the  wires, the third
portion 3A3 of the branch lead 3A and  the third portion 4A3 of the branch
lead 4A are 25 superposed one upon the other, a portion of the side -45- of
the tie bar is so cut that the third portion 4A3 of  the branch lead 4A
becomes shorter than the third  portion 3A3 of the branch lead 3A and,
then, the end  of the third portion 4A3 of the branch lead 4A is 5 joined
to the third portion 3A3 of the branch lead 3A  before the step of forming
the resin mold 8. As  described above, the end of. the third portion 4A3 of
the branch lead 4A is joined to the third portion 3A3  of the branch lead
3A in the resin mold 8. That is, 10 the end Y of the third portion 4A3 of
the branch lead  4A exists in the resin mold, making it possible to
decrease the interface region between the resin mold 8  and the lead 2 led
from the resin mold 8 and, hence,  to decrease the area of the moisture
path. 15 Accordingly, the.semiconductor-device 20 exhibits  increased
resistance against the humidity. This embodiment dealt with is an example
where  the branch lead 3A and the branch lead 4A are adhered  and.secured
to the surfaces of the semiconductor chip  20 1A and of the semiconductor
chip 1B through the insulating films 6. However, the branch lead 3A and  



the branch lead 4A may be adhered and secured by using  an insulating
adhesive agent. In this case, the gaps  are decreased between the surface
of the semiconductor 25 chip 1A and the branch lead 3A and between the
surface -46- of the semiconductor chip 1B and the branch lead 4A.
Accordingly, the thickness of the resin mold 8 is  decreased
correspondingly, and the thickness of the  semiconductor device 10 is
further decreased. 5 The embodiment dealt with is an example where.the
external lead 3B of the lead frame LF1 and the branch  lead 4A of the lead
frame LF2 are joined together  after the resin mold 8 was formed. The
junction,  however, may be executed after the step of bonding the 10 wires.
In this case, the lead frames can be easily  conveyed after the step of
bonding the wires.  Furthermore, the embodiment dealt with is an example
where the back surfaces of the two  semiconductor chips 1 are contacted to
each other.  15 However, the back surfaces of the two semiconductor chips 1
may be adhered and secured together with an  adhesive agent. In this case,
since the two  semiconductor chips 1 are secured to each other, the  lead
frames can be easily conveyed in the process of  20 production. Embodiment
2. 



Fig. 11 is a plan view illustrating a state where  the upper part is
removed from the resin mold of the  25 semiconductor device of an
embodiment of the present -47- invention, Fig. 12 is a bottom view
illustrating a  state where the lower part is removed from the resin  mold
of the semiconductor device, and Fig. 13 is a  sectional view cut along
line B-B in Fig. 11. 5 As shown in Figs. 11, 12 and 13, the  semiconductor
device 30 of this embodiment has nearly  the same constitution as that of
the above-mentioned  embodiment I. The constitution of this embodiment is
different from the above-mentioned embodiment in the 10 following respects.
That is, the tip facing portion  of the branch lead 3A, facing the
circuit-forming  surface 1Al of the semiconductor chip 1A, has a  thickness
smaller than that of the other portions.  Besides, the bus bar lead 5
integrated with the branch 15 lead 3A has a decreased thickness like the
tip facing  portion of the branch lead 3A that is facing the chip.
Furthermore, the tip facing portion of the branch lead  4B, facing the
circuit-forming surface 1B1 of the semiconductor chip 1B, has a thickness
smaller than  20 the other portions. Moreover, the bus bar lead 5
integrated with the branch lead 4A has a decreased  thickness like the tip
facing portion of the branch  



lead 4A. Furthermore, this embodiment is different from  25 the
above-mentioned embodiment 1 in that the position -48  of the bus bar lead
5 is offset, so that the gap  between the circuit-forming surface 1A1 of
the  semiconductor chip 1A and the bus bar lead 5 becomes  smaller than the
gap between the circuit-forming 5 surface 1A1 of the semiconductor chip 1A
and the  branch lead 3A. Moreover, the position of the bus bar  lead 5 is.
offset, so that the gap between the circuit- forming surface 1B1 of the
semiconductor chip 1B and  the bus bar lead 5 becomes smaller than the gap
10 between the circuit-forming surface 1B1 of the  semiconductor chip 1B
and the branch lead 4A. The thicknesses of the branch lead 3A facing the
chip and the thickness of the bus bar lead 5  integrated with the branch
lead 3A are decreased by 15 subjecting the back surfaces thereof to
half-etching  at the stage of the lead frame. Fig. 14 is a plan  view of
the lead frame used in the process for  producing the semiconductor device
30 of this  embodiment, wherein the lead portions subjected to the  20
haft-etching are dotted. The thicknesses of the branch lead 4A facing the
chip and the thickness of the bus bar lead 5  



integrated with the branch lead 4A are decreased by  subjecting the back
surfaces thereof to half-etching 25 at the stage of the lead frame. Fig. 15
is a plan -49  view of the lead frame used. in the process for  producing
the semiconductor device 30 of this  embodiment, wherein the lead portions
subjected to the  haft-etching are dotted. 5 The bus bar lead 5 integrated
with the branch  lead 3A is offset by bending a portion where the  branch
lead 3A and the bus bar lead 5 are integrated  together and by bending a
portion where the bus bar  lead 5 is integrated with the fixed lead that is
10 integrated with the bus bar. lead 5.- Furthermore, the  bus bar lead 5
integrated with the branch lead 4A is  offset by bending a portion where
the branch lead 4A  and the bus bar lead 5 are. integrated together and by
bend a portion where the bus bar lead 5 is integrated 15 with the fixed
lead that is integrated with the bus  bar lead 5. The bending is effected
after the above- mentioned half-etching. In order to prevent the short
circuit between the  end of the semiconductor chip 1A and the branch lead
20 3A and to prevent the short circuit between the end of the semiconductor
chip 1B and the branch lead 4A, the  branch lead 3A and the branch lead 4A
are half-etched  



so that the steps formed by half-etching may be  located on the outside of
the ends of the 25 semiconductor chip 1A and of the semiconductor chip 50-
1B. .In the semiconductor device 30 of this embodiment  as described above,
the back surfaces of the branch e lead 3A and of the branch lead 4A are
subjected to the  5 half-etching, the tip facing portion of the thickness
of the branch lead 3A, facing the circuit-forming  surface 1A1 of the
semiconductor chip 1A, is decreased  compared with the other portions, and
the thickness  the tip facing portion of the branch lead 4A, facing 10 the
circuit-forming surface 1B1 of the semiconductor  chip 1B, is decreased.
compared with the other  portions, in order to decrease the thickness of
the  resin mold 8 on the circuit-forming surface 1A1 of the  semiconductor
chip 1A and to decrease the thickness of 15 the resin mold 8 on the
circuit-forming surface 1B1 of  the semiconductor chip 1B. It is therefore
possible  to decrease the thickness of. the resin mold 8  correspondingly.
As a result, the thickness of the  semiconductor device 30 can be further
decreased. 20 Furthermore, the position of the bus bar lead 5  is offset,
so that the gap between the circuit-forming  



surface lAl of the semiconductor chip 1A and the bus  bar lead 5 becomes
smaller than the gap between the  circuit-forming surface 1A1 of the
semiconductor chip 25 1A and the branch lead 3A and, besides, the position
-51  of the bus bar lead 5 is offset, so.that the gap  between the
circuit-forming surface 1B1 of the  semiconductor chip 1B and the bus bar
lead 5 becomes  smaller than the gap between the circuit-forming 5 surface
1B1 of the semiconductor chip 1B and the  branch lead 4A. Accordingly, the
position of the  surfaces (upper surfaces) of the bus bar leads 5 is
lowered and, hence, the height of loops of the wires 7  jumping over the
bus bar lead 5 can be lowered 10 correspondingly, making it possible to
decrease the  thickness of the resin mold 8. As a result, the  thickness of
the semiconductor device 30 can be  further decreased. The back surfaces
(lower surfaces) of the bus bar  15 lead 5 integrated with the branch lead
3A and of the  bus bar lead 5 integrated with the branch lead 4A are
subjected to half-etching to.decrease the thickness of  the bus bar leads 5
and, hence, to increase the offset  amount of the bus bar leads 5.
Accordingly, the 20 position of the surfaces of the bus bar leads 5 is
further lowered, the height of the loops of the wires  



7 jumping over the bus bar leads 5 is lowered, and the  thickness of the
semiconductor device 30 is further  decreased. 25 Though the embodiment
dealt with is an example -52- where the back surfaces of the branch leads
(3A, 4A)  and of the bus bar leads 5 were subjected to the half- etching,
it is also possible.to subject the front  surfaces of the branch leads (3A,
4A) and of the bus 5 bar leads 5 to half-etching. Furthermore, though the
embodiment dealt with is  an example where the back surfaces'of the branch
leads  (3A, 4A) and of the bus bar Beads 5 were subjected to  the
half-etching, the etching needs not be limited to  10 the half-etching
only. Embodiment 3. Fig. 16 is a sectional view of the semiconductor
device of an embodiment 3 of the present invention,  15 and Fig. 17 is a
perspective view illustrating an essential portion of the semiconductor
device.  Referring to Figs. 16 and 17, the semiconductor  device 40 of this
embodiment is constituted by the  resin mold 8, two semiconductor chips 1
positioned in 20 the resin mold 8 and having external terminals BP
arranged on the circuit-forming surfaces which are the  front surfaces, and
leads 2 extending from the inside  



to the outside of the resin mold 8. Each lead 2 is  branched in the
up-and-down direction in the resin 25 mold 8 and has two branch leads (3A,
4A) that are 53  bent. The one branch lead 3A is adhered and secured  to
the circuit-forming surface 1A1 which is the front  surface of the one
semiconductor chip 1A via the  insulating film 6, and is electrically
connected to 5 the external terminal BP on the circuit-forming  surface
1A1. The other branch lead 4A is adhered and  secured to the
circuit-forming surface 1B1 of the  other semiconductor chip 1B via the
insulating film 6,  and is electrically connected to the external terminal
10 BP on the circuit-forming surface 1"B1. The one branch lead 3A and the
other branch lead  4A are stacked in the up-and-down direction in`the
resin mold 8. The one branch lead 3A is led to the outside of  15 the resin
mold 8 and is integrated with the external  lead 3B which is formed in a
surface-mount shape,  e.g., in a gull-wing shape. The other branch lead 4A
is led to the outside of the resin mold 8 and is  integrated with the
external lead 4B which is formed 20 in a surface-mount shape, e.g., in a
gull-wing shape.  The external lead 3B and the external lead 4B are
arranged in parallel in the direction of the width of  



the leads in a region where they are bent in the gull- wing shape. Thus,
the external lead 3B integrated 25 with the branch lead 3A and the external
lead 4B I - 54' integrated with the branch lead 4A are arranged in
parallel in the direction of the width of the leads  thereby to constitute
the external leads of the leads  2: Therefore, the externaliead 3B and the
external 5 lead 4B can be joined by the solder at the time of  mounting the
semiconductor device 40 on the mounting  substrate. In the process for
producing the  semiconductor device 40, therefore, the step of  joining the
external lead 3B and the external lead 4B 10 can be omitted and, hence, the
number of steps for  producing the semiconductor device 40 can be decreased
correspondingly. The semiconductor device 40 is produced by a  process by
using the lead frame LF1 shown in Fig. 18  15 (plan view of an essential
portion) and the lead frame LF2 shown in Fig. 19 (plan view of an essential
portion). The external lead 3B of the lead frame LF1  and the external lead
4B of the lead frame LF2 have  narrow widths so that they will not be
overlapped with 20 each other when the back surfaces of the lead frames
LF1 and LF2 are mated with each other. Upon mating  



the back surfaces of the lead frames LF1 and LF2 with  each other, and upon
bending 'the external lead 3B and  the external lead 4B is such a way as to
be arranged 25 in parallel in the direction of the-width of the leads -55-
in the bent region, there are formed the leads 2  constituted by the
external leads 3B and the external  leads 4B arranged in parallel. in the
direction of the  width of the leads. 5 In the lead frame LF1 of
this-embodiment like in  the above-mentioned embodiment 2, the position of
the  bus bar lead 5 is offset so-that the gap between the  circuit-forming
surface 1Al of-the semiconductor chip  1A and the bus bar lead 5 may be
smaller than the gap  10 between the circuit-forming surface 1A1 of the
semiconductor chip 1A and the branch lead 3A. In the  lead frame LF2 of
this embodiment like in the above- mentioned embodiment 2, furthermore, the
position of  the bus bar lead 5 is offset so that the gap between 15 the
circuit-forming surface 1B1 of the semiconductor  chip 1B and the bus bar
lead 5 may be smaller than the  gap between the circuit-forming surface
1B1-of the  semiconductor chip 1B and the branch lead 4A. In this
embodiment like in the above-mentioned  20 embodiment 1, the branch lead 3A
and the branch lead  4A have constant thicknesses. Like in the above- 



mentioned embodiment 2, however, the back surfaces or  the front surfaces
of the branch lead 3A and of the  branch lead 4A may be subjected to
half-etching so 25 that the tip facing portion of the branch lead 3A, -56-
facing the circuit-forming surface 1A1 of the  semiconductor chip IA, will
have a thickness smaller  than that of the other portions and the tip
facing  portion of the branch lead 4A, facing the circuit 5 forming surface
1B1 of the semiconductor chip 1B, will  have a thickness smaller than that
of the other  portions. Moreover, the back surfaces or the front  surfaces
of the bus bar leads 5 may be subjected to  half-etching so that the bus
bar leads 5 will have a 10 decreased thickness like the tip facing portions
of  .the branch leads (3A, 4A). Embodiment 4. This embodiment which is an
example where the 15 present invention is applied to a semiconductor device
of TSOP type having a bidirectional lead arrangement  structure will be
described. Fig. 20 is a plan view illustrating astate where  the upper part
is removed from the resin mold of the  20 semiconductor device of an
embodiment 4 of the present invention, Fig. 21 is a bottom view
illustrating a  state where the lower part is. removed from the resin  



mold of the semiconductor device, Fig. 22 is a  sectional view cut along
line C-C in Fig. 20, and Fig. 25 23 is a sectional view cut along line D-D
in. Fig. 19. -5?  For easy comprehension of the drawings, the insulating
film 6 is omitted in Figs. 20 and 21. As shown in Figs. 20, 21 and 22, the
semiconductor device 50 of this embodiment is 5 constituted by stacking two
semiconductor chips 1 one  upon the other, which are then molded with
resin. The  two semiconductor chips 1 are stacked in a state where  their
back surfaces are opposed to-each other. The two semiconductor chips 1 are
so formed as to  10 have the same external size. Though there is no
particular limitation, the two semiconductor chips 1  have, for example, a
rectangular planar shape. In each of the two semiconductor chips 1 are
constituted a synchronous DRAM (hereinafter simply  15 referred to as
SDRAM) of 64 megabits, as a memory circuit system, to which signals are
input/output in  synchronism with the clock signals. A plurality of
external-terminals (bonding pads)  BP are formed along the long side of a
rectangle at  20 the central portion of the circuit-forming surface 1A1
which is the front surface of one semiconductor chip  1A out of the two
semiconductor chips 1. Furthermore,  



a plurality of external terminals BP are formed along  the long side of a
rectangle at the central portion of  25 the circuit-forming surface 1B1
which is the front -58- surface of the other semiconductor chip out of the
two  semiconductor chips 1. The circuit pattern of the SDRAM constituted in
the one semiconductor chip 1A is the same as the 5 circuit pattern of the
SDRAM constituted in the other  semiconductor chip 1B. Moreover, the
external  terminals BP are arranged on the circuit-forming  surface 1A1 of
the one semiconductor chip 1A in the  same pattern as that of the external
terminals BP 10 arranged on the circuit-forming surface 1B1 of the  other
semiconductor chip 1B. That is, the two  semiconductor chips 1 have the
same structure.  Though there is no particular limitation, the resin mold 8
has, for example, a rectangular planar.  15 shape. A plurality of leads 51
and..a plurality of  leads 52 are arranged on the outer sides of the two
long opposing sides of the resin mold 8 along the long  sides. The
plurality of leads 51 and the plurality of  leads 52 extend from the inside
to the outside of the 20 resin mold 8. The group of leads on the right side
shown in Fig. 20 corresponds to the group of leads of  the left side shown
in Fig. 21, and the group of leads  



on the left side shown in Fig. 20 corresponds to the  group of leads of the
right side shown in Fig. 21. 25 Terminal names are given to the plurality
of -59- leads 51 and of the plurality of leads 52. A terminal  Vcc and a
terminal VccQ are power source potential  terminals fixed to a power source
potential (e.g., 5  V). A terminal Vss and a terminal VssQ are reference 5
potential terminals fixed to a reference potential  (e.g., 0 V). A terminal
DQO to a terminal DQ15 are data  input/output terminals. A terminal AO to a
terminal  A13 are address input terminals. A terminal CS is a 10 chip
select terminal. A terminal RAS is a row address  strobe terminal. A
terminal CAS is a column address  strobe terminal. A terminal WE is a
read/write enable  terminal. A terminal DQMU and a.terminal DQML are
input/output mask terminals. A.terminal CLK is a 15 clock input terminal. A
terminal CKE is a clock  enable terminal. A terminal NC is a free terminal.
The lead 51 which is the terminal CLK and the lead 51 which is the terminal
CAS are branched in the  up-and-down direction (direction in. which the
chips  20 are stacked) in the resin mold 8 as shown in Fig. 22, and have
two branch leads (53A, 54A) which are bent,  respectively. 



The one branch lead 53A is constituted by a first  portion 53A1 that
extends on the circuit-forming 25 surface 1A1 of the one semiconductor chip
1A -60- traversing the one side of the circuit-forming surface  1A1 of the
one semiconductor chip 1A, a second portion  53A2 bent from the first
portion 53A1 toward the back  surface side of the one semiconductor chip
1A, and a 5 third portion 53A3 bent from the second portion 53A2  toward
the outer side of the one semiconductor chip  1A. The first portion 53A1 is
adhered and secured to  the circuit-forming surface-.-1A1 of the
semiconductor  chip 1A through the insulating film 6. The end of the 10
first portion 53A1 is disposed near the external  terminal BP (see Fig. 20)
formed at the central  .portion of the circuit-forming surface 1A1 of the
semiconductor chip 1A, and is electrically connected  to the external
terminal BP of the semiconductor chip  15 1A through a wire 7. The other
branch lead 54A is constituted by a  first portion 54A1 that extends on the
circuit-forming  surface 1B1 of the other semiconductor chip 1B  traversing
the one side of the circuit-forming surface 20 1B1 of the other
semiconductor chip 1B, a second  portion 54A2 bent from the first portion
54A1 toward  the back surface side of the other semiconductor chip  



1B, and a third portion 54A3 bent from the second portion 54A2 in such a
way as to be superposed on the  25 third portion 53A3 of the one branch
lead 53A. The -61- first portion 54A1 is adhered and secured to the
circuit-forming surface 1B1 of the. semiconductor chip  1B through the
insulating film 6. The end of the  first portion.54A1 is disposed near the
external 5 terminal BP (see Fig. 21) formed at the central  portion of the
circuit-forming surface 1B1 of the  semiconductor chip 1B, and is
electrically connected  to the external terminal BP of the semiconductor
chip  1B through a wire 7. 10 The third portion 53A1 of the branch lead 53A
is  led to the outside from the resin mold 8 and is  integrated with the
external. lead 53B. The third  portion 54A3 of the branch lead 54A is
joined at its  end to the root portion 53Ba of the external lead 53B, 15
and is electrically and mechanically connected  thereto. That is, the lead
51 which is the terminal  CLK and the lead 51 which is the terminal CAS are
electrically connected to the external terminals BP of  the two
semiconductor chips 1, respectively. 20 The lead 51 which is the terminal
Vcc, the lead  51 which is the terminal.Vss, the leads 51 which are  the
terminals AO to A15, the lead 51 which is the  



terminal CS, the lead 51 which is the terminal RAS,  the lead 51 which is
the terminal WE, and the lead 51 25 which is the terminal CKE, are
constituted similarly -62- to the lead 51 which is the terminal CLK, and
are  electrically connected to the external terminals BP of  the two
semiconductor chips 1. Referring to Fig. 23, the lead 52 which is the 5
terminal DQ11 is branched in the up-and-down direction  (in which the chips
are stacked) in the resin mold 8  so as to have two branch leads (55A, 56A)
that are  bent. The one branch lead 55A is constituted by a first  10
portion 55A1 that extends on the circuit-forming  surface 1A of the one
semiconductor chip 1A traversing A the one side of the circuit-forming
surface 1A1 of the  one semiconductor chip 1A, a.second portion 55A2 bent
from the first portion 55A1 toward the back surface 15 side of the one
semiconductor chip 1A, and a third  portion 55A3 bent from the second
portion 55A2 toward  the outer side of the one semiconductor chip 1A. The
first portion 55A1 is adhered and secured to the circuit-forming surface
1A1 -of the semiconductor chip  20 1A via the insulating film 6. The end of
the first  portion 55A1 is disposed near the external terminal BP  



(see Fig. 20) formed at the central portion of the  circuit-forming
surface. 1A1 of the semiconductor chip  1A, and is electrically connected
to the external 25 terminal BP of the semiconductor chip 1A through a 63
wire 7. Unlike the other branch lead 54A of the lead 51  shown in Fig. 22,
the other branch lead 56A is formed  in a shape from which the first
portion that extends  5 on the circuit-forming surface 1B1 of the
semiconductor chip 1B has been removed. That is, the  branch lead 56A is
chiefly constituted by a lead  portion 56A2 that extends from
the.circuit-forming  surface 1B1 side of the other semiconductor chip 1B 10
toward the back. surface side thereof, and a lead  portion 56A3 which is
bent from the lead 56A2 in such  a way as to be superposed on the third
portion 55A3 of  the one branch lead 55A. The third portion 55A1 of the
branch lead 55A is  15 integrated with the external lead 55B that is led to
the outside from the resin mold B. The lead portion  56A3 of the branch
lead 56A is joined at its end to  the root portion 55B1 of the external
lead 55B, and is  electrically and mechanically connected thereto. That 20
is, the lead 52 which is the terminal DQ11 is not  electrically connected
to the external terminal BP of  



the other semiconductor chip 1B. The leads 52 which are the terminals DQ8
to DQ10,  the leads 52 which are the terminals DQ12 to DQ15, and  25 the
lead 52 which is the terminal.DQMU, are 64  constituted similarly to the
lead 52 which is the  terminal DQ11, but are not electrically connected to
the external terminals BP of the other semiconductor  chip 1B. Among the
terminals VccQ and VssQ, 5 furthermore, the lead 52 which is the terminal
VccQ in  the lead arrangement of the left side in Fig. 20 and  the lead 52
which is the terminal VssQ in the lead  arrangement of the left side in
Fig. 20, are  constituted similarly to the lead 52 which is the 10 terminal
DQ11, but are not electrically connected to  the external terminals BP of
the other semiconductor  chip 1B.. Referring to Fig. 23, the lead 52 which
is the  terminal DQ4 is branched in the up-and-down direction  15 (in which
the chips are stacked) in the resin mold 8 so as to have two branch leads
(57A, 58A) that are  bent. Unlike the one branch lead 53A of the lead 51
shown in Fig. 22, the one branch lead 57A is formed in  20 a shape from
which the first portion that extends on the circuit-forming surface 1A1 of
the semiconductor  



chip 1A is removed. That is, the branch lead 57A is  chiefly constituted by
a lead portion 57A2 that  extends from the side of the circuit-forming
surface 25 1A1 of the one semiconductor chip 1A toward the back -65-
surface side thereof, and a lead portion 57A3 that is  bent from the lead
57A2 toward the outer side of the  one semiconductor chip 1A. The other
branch lead 58A is constituted by a 5 first portion 58A1 that extends on
the circuit-forming  surface 1B of the other semiconductor chip 1B
traversing the one side of the circuit-forming surface  1B1 of the other
semiconductor-chip 1B, a second  portion 58A2 bent from the first portion
58A1 toward 10 the back surface side of the other semiconductor chip  1B,
and a third portion 58A3 bent from the second  portion 58A2 in such a way
as to be superposed. on the  lead portion 57A3 of the one branch lead 57A.
The  first portion 58A1 is adhered and secured to the 15 circuit-forming
surface 1B1 of the semiconductor chip  1B through the insulating film 6.
The end of the  first portion 58A1 is disposed near the external  terminal
BP formed at the central portion of the  circuit-forming surface 1B1 of the
semiconductor chip 20 1B, and is electrically connected to the external
terminal BP (see Fig. 21) of the semiconductor chip 1B  



through an electrically conductive wire 7. The lead portion 57A1 of the
branch lead 57A is  integrated with the external lead 57B led to the 25
outside from the resin mold 8. The third portion 58A3 -66- of the branch
lead 58A is joined at its end to the  root portion 57B1 of the external
lead 57B, and is  electrically and mechanically connected thereto. That
is, the lead 52 that is the terminal Q4 is not 5 electrically connected to
the external terminal BP of  the one semiconductor chip 1B. The leads 52
which are the terminals DQO to DQ3,  the leads 52 which are the terminals
DQ5 to DQ7, and  the lead 52 which is the terminal DQMU, are 10 constituted
similarly to the lead 52 which is the  terminal DQ4, but are not
electrically connected to  the external terminals BP of the one
semiconductor  chip 1A..Among the terminals VccQ and VssQ, the lead  52
which is the terminal VccQ in the lead arrangement 15 of the right side in
Fig. 19 and the lead 52 which is  the terminal VssQ in the lead arrangement
of the right  side in Fig. 19 are constituted similarly to the lead  52
which is the terminal DQ4, but are'not electrically  connected to the
external terminals BP of the other 20 semiconductor chip 1B. The one branch
lead 53A of the lead 51 which-is  



the terminal Vcc and the one branch lead 53A of the  lead 51 which is the
terminal Vss, extend on the  circuit-forming surface 1A1 of the
semiconductor chip 25 1A in the direction in which the external terminals
BP -67- are arranged, and are integrated with the bus bar lead  5 arranged
between the end of the other branch lead 3A  and the external terminal BP.
The bus bar lead 5 is  integrated with the fixed lead which is adhered and
5 secured, via the insulating film 6, to the circuit- forming surface 1A1
of the semiconductor chip 1A. The  fixed lead is electrically connected to
the external  terminal BP of the semiconductor chip IA via a wire 7. The
other branch lead 54A of the lead 51 which is  10 the terminal Vcc and the
other branch lead 54A of the  lead 51 which is the terminal Vss, extend on
the  circuit-forming surface 1B1 of the semiconductor chip  1B in the
direction in which the external terminals BP  are arranged, and are
integrated with the bus bar lead 15 5 arranged between the end of the other
branch lead 4A  and the external terminal BP. The bus bar lead 5 is
integrated with the fixed lead which is adhered and  secured, via the
insulating film 6, to the circuit- forming surface 1B1 of the semiconductor
chip 1B. The 20 fixed lead is electrically connected to the external
terminal BP of the semiconductor chip 1B via a wire 7.  



Referring to Fig. 24 (block diagram), the terminals CLK, CKE, CS, RAS, CAS,
WE, and AO to A13  are electrically connected to the two semiconductor  25
chips (1A, 1B). The terminals DQMU.and DQ8 to DQ15 68  are electrically
connected to the one semiconductor  chip 1A, and the terminals DQML and DQO
to DQ7 are  electrically connected to the other semiconductor chip  1B.
That is, in the semiconductor-device 50 of this 5 embodiment, the SDRAMs
constituted in the two  semiconductor chips 1 operate simultaneously.  In
the semiconductor device 50, the leads (terminals CLK, CKE, CS, RAS,
LAS,-WE and AO to A13)  electrically connected to the external terminals BP
of  10 the two semiconductor chips-1, each have two branch leads branched
in the up-and-down direction in the  resin mold 8 and extending on the
circuit-forming  surfaces of the two semiconductor chips 1 and are  adhered
and secured to the circuit-forming surfaces. 15 Meanwhile, the leads
(terminals DQMU, DQML, DQO  to DQ15) 52 electrically connected to the
external  terminals BP of either one of the two semiconductor  chips 1, are
extending on the circuit-forming surface  of either one of the two
semiconductor chips 1 and are 20 adhered and secured onto the
circuit-forming surface  thereof. 



Therefore, the stray capacitance (chip-lead  capacitance) added to the lead
52 becomes smaller than  the stray capacitance (chip-lead capacitance)
added to 25 the lead 51. Accordingly, the signal propagation _1 't r -69-
speed of the lead 52 increases, and the semiconductor  device 50 exhibits
improved electric characteristics. In the case of the semiconductor chip 1
in which  the external terminals BP are arranged at the central  5 portion
of the circuit-forming surface, in particular, the ends of the leads must
be extended near to the  central portion of the semiconductor chip 1
resulting  in an increase in the areas where the leads are  opposed to the
circuit-forming surface of the 10 semiconductor chip 1. In the
semiconductor device 50  employing the LOC structure, therefore, it is
important to form the lead using a single lead'that is  electrically
connected to the external terminal BP of  either one of the two
semiconductor chips 1. 15 Though this embodiment dealt with is an example
where the semiconductor device 50 is so constituted  that the SDRAMs
constituted in the two semiconductor  chips 1 operates simultaneously, it
is also possible,  as shown in Fig. 25 (block diagram), to form the 20
terminals CS, RAS, CAS, WE, DQM, AO to A13, DQO to  



DQ15 in common, and independently form'the terminals  CLK and CLE. In this
case, the SDRAMs constituted in  the two semiconductor chips 1 can be
independently  controlled, making it possible to decrease the amount 25 of
heat generated by the semiconductor device 50 and -70- to decrease the
amount of electric power consumed by  the whole system incorporating the
semiconductor  devices 50. In this embodiment as shown in Fig. 23, 5
furthermore, the one branch lead 57A is constituted by  the lead portion
57A2 and the lead portion 57A3 in the  lead 52 that is not electrically
connected to the  external terminal BP of the one semiconductor chip 1A,
and the other branch lead 56A is constituted by the 10 lead portion 56A2
and the lead portion 56A3 in the  lead 52 that is not electrically
connected to the  external terminal BP of the other semiconductor chip  1B.
As shown in Fig. 26, however, the lead 52 that is  not electrically
connected to the external terminal BP 15 of the one semiconductor chip 1A
may be constituted by  the lead member 59A partly led to the outside of the
resin mold 8 and by the lead member 59B partly  introduced into the resin
mold*8, and the lead 52 teat  is not electrically connected to the external
terminal 20 BP of the other semiconductor chip 1B may be  



constituted by a single lead that extends within the  interior of the resin
mold 8. In this case, the stray  capacitance (chip-lead capacitance) added
to the lead  52 is further decreased, and the semiconductor device 25 50
exhibits further improved electric characteristics. -71- Embodiment 5. Fig.
27 is a plan view of a memory module  (electronic device) of an embodiment
5 of the present  5 invention, and Fig. 28 is a sectional view of the
memory module. As shown in Figs. 27 and 28, the memory module 60  is
constituted by mounting two semiconductor devices  63 and one semiconductor
device 62 on the front 10 surface out of the front surface and the back
surface- of the wiring board 61, and mounting two semiconductor  devices 63
on the back surface out of the front  surface and the back surface of the
wiring board 61.  SDRAMs, for example, are mounted as memory circuit 15
systems in the four semiconductor devices 63. A  control circuit system is
mounted in the one  semiconductor device 62 to control the memory circuit
systems of the four semiconductor devices 63. The four semiconductor
devices 63 are stacked in  20 a state where the back surfaces of each pair
of  semiconductor chips 1 are opposed to each other and  



molded with resin 8. Basically, the four  semiconductor devices 63 are
constituted nearly  similarly to the semiconductor device 50 of the above-
25 mentioned embodiment 4. 72  Among the four semiconductor devices 63, one
pair of semiconductor devices 63A are mounted on the front  surface of the
wiring board 61, and the other of  semiconductor devices 63B are mounted on
the back 5 surface of the wiring board 61. Referring to Fig. 28, the
semiconductor device  63A has a lead 64A which is the terminal DQ11 led
from  one side surface 8a out of the two opposing side  surfaces of the
resin mold 8, and has a lead 64A which 10 is the terminal DQ4 led from the
other side surface  8b. Referring to Fig. 28, furthermore, the
semiconductor device 63B has a lead 64B which is the  terminal DQ11 led
from the one side surface 8a out of  the two opposing side surfaces of the
resin mold 8, 15 and has a lead 64B which is the terminal DQ4 led from  the
other side surface 8b. The lead 64B which is the  terminal DQ4 of the
semiconductor device 63B is  opposed to the lead 64A which is the terminal
DQ4 of  the semiconductor device 64A, and the lead 64B which 20 is the
terminal DQ11 of the semiconductor device 63B  is opposed to the lead 64A
which is the terminal DQ11  



of the semiconductor device 64A. Usually, when the  semiconductor devices
of the same structure are  mounted on both surfaces of the wiring board,
the 25 leads having different functions are opposed to each 73  other. By
laterally reversing the "connection of wires  7, however, the semiconductor
devices 63 can be  mounted on both surfaces of the wiring board 61 in a
state where the leads having the same functions are 5 opposed to each
other. Since the semiconductor devices 63 can be mounted  on both surfaces
of the wiring board 61 in a state  where the leads having the same
functions are opposed  to each other, it is possible to decrease the number
10 of the wiring layers on the wiring board 61 and,  hence, to decrease the
thickness of the memory module  60. By stacking the two semiconductor chips
1 in  which are constituted the SDRAMs of the same capacity  15 and by
mounting, on the wiring, board 61, the semiconductor. device 63 formed by
molding the two  semiconductor chips 1 with resin 8, furthermore, it is
possible to double the capacity of the memory module  60 without increasing
the area of the mounting board  20 61. When the leads having the same
functions are  



opposed to each other by laterally reversing the  connection of the wires
7, it is effective to use  semiconductor chips 1 having a plurality of
external 25 terminals formed at the central portion of the -74-
circuit-forming surface along the one side thereof. In order that the leads
having the same functions  may be opposed to each other,. furthermore,
there may  be fabricated two kinds of semiconductor devices 5 having leads
bent in different directions by reversely  forming the leads. In the
foregoing has been concretely described  the invention accomplished by the
present inventors by  way of the embodiments. It should,; however, be noted
10 that the present invention is in no way limited to the  above-mentioned
embodiments only, but can be modified  in a variety of other ways without
departing from the  spirit and scope of the invention. For example, the
invention can be applied to a  15 semiconductor device of SIP (Single
In-line Package)  type having a unidirectional lead arrangement structure,
a semiconductor device of ZIP (Zigzag In- like Package) type, and the like
devices. The invention can be further applied to a 20 semiconductor device
of SOJ (Small Qut-line I-leaded  lead package) type having a bidirectional
lead  



arrangement structure, a semiconductor device of SOP  (Small Qut-line
Package) type, and the like devices. The invention can be further applied
to a 25. semiconductor device of QFP (Quad Flatpack Package) -75- type
having a quater-directional lead arrangement  structure, a semiconductor
device of QFJ (Quad  Elatpack %-leaded Package) type, and the like devices.
76 - Claims: 1 A method of producing a semiconductor  device comprising the
steps of; (a) providing a first lead frame and a second lead  frame, each
of said first and second lead frames having a  plurality of leads; (b)
attaching a first semiconductor chip to said  first lead frame, and
attaching a second semiconductor  chip to said second lead frame; (c)
disposing said first and second lead frames with  said first and second
semiconductor chips in a mold having  a cavity such that said leads of said
first and second'  lead frames are overlapped with each other in a
thickness  direction of. said lead frames and said first and second
semiconductor chips are in said cavity of said mold; (d) injecting a mold
material into said cavity of  said mold, thereby to form a resin mold
sealing said first  



and second semiconductor chips and inner portions of said  leads of said
first and second lead frames, outer portions  of said leads of said first
and second lead frames protruding outwardly from said resin mold; (e) after
the step (d), connecting said outer  portions o.f said leads of said.first
lead frame with the  corresponding outer portions of said leads of said
second  lead frame respectively by welding using a laser beam. 2 A method
of producing a semiconductor  device according to claim- 1, wherein each of
said first  and second semiconductor chips has a plurality of
semiconductor elements and a pluralit.y of bonding pads on  a main surface
thereof, wherein the step(b) includes a step of attaching said  inner
portions of said leads of said first lead frame to  said main surface of
said first semiconductor chip by an - 77  insulating adhesive, and a step
of attaching said inner  portions of said leads of said second lead frame
to said  main surface of said second semiconductor chip by an  insulating
adhesive. 3 A method of producing a semiconductor  device according to
claim 2 , further comprising the step  of connecting said inner portions of
said leads of said  first and second lead frames with said plurality of
bonding pads of said first and second semiconductor chips  



respectively by bonding wires. 4 A method of,producing a semiconductor
device according to claim 1, wherein said outer portions  of said leads of
said second lead frame are shorter than  the corresponding outer portions
of said leads of said  first lead frame and have end portions respectively
on the  way to the corresponding outer portions of said leads of  said
first lead frame, and wherein the step(s) includes a step of connecting
said outer portions of said leads of said first lead frame  with the
corresponding end portions of said outer portions  of said leads of said
second lead frame respectively by  said welding using said laser beam. 5 A
method of producing a semiconductor  device according to claim 2 wherein
the step(c) is  performed in the condition that a rear surface of said
first semiconductor chip and a rear surface of Said second  semiconductor
chip are faced from each other. 


