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(57) ABSTRACT 

A Semiconductor device comprising: a resin Sealing body, 
plural Semiconductor chips situated inside the resin Sealing 
body and formed of rectangular-shaped plane Surfaces, 
having a first main Surface and Second main Surface facing 
each other, and having electrodes disposed on the first Side 
of a first Side and a Second Side of the first main Surface, the 
first Side and Second Side facing each other, and leads having 
inner parts situated inside the resin Sealing body and outer 
parts situated outside the resin Sealing body, the inner parts 
being electrically connected to the electrodes of the plural 
Semiconductor chips via bonding wires, wherein: the first 
main Surfaces are aligned in the same direction with their 
respective first Sides situated on the same Side, and the plural 
Semiconductor chips are laminated in positions offset with 
respect to one another Such that the electrodes of one of the 
mutually opposite Semiconductor chips are situated further 
outside than the first Sides of the other Semiconductor chips. 
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FIG. 4 
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FIG. 15 
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SEMCONDUCATOR DEVICE AND A METHOD OF 
MANUFACTURING THE SAME 

BACKGROUND OF THE INVENTION 

0001. This invention relates to a semiconductor device 
and a method of manufacturing the Same, and in particular 
to a Semiconductor device comprising plural Semiconductor 
chips laminated in a resin Sealing body and a method of 
manufacturing the Same. 

0002 One method of increasing the capacity of memory 
circuits is known wherein two Semiconductor chips housing 
memory circuits are laminated together, and the two Semi 
conductor chips are Sealed in a resin Sealing body to form a 
Stacked type Semiconductor device. Various Structures have 
been proposed for this Stacked type Semiconductor device, 
and marketed. For example, in Japanese Published UneX 
amined Patent Publication No. Hei 7(1995)-58281, an LOC 
(Lead On Chip) stacked type semiconductor device is dis 
closed. In Japanese Published Unexamined Patent Publica 
tion No. Hei 4(1992)-302165, a tub structured stacked type 
Semiconductor device is disclosed. 

0.003 A LOC stacked type semiconductor device has a 
Structure essentially comprising a first Semiconductor chip 
and a Second Semiconductor chip wherein plural electrodes 
are formed on a circuit-forming Surface which is the front 
Surface (a main Surface) of a front and rear Surface (a main 
Surface and another main Surface opposite each other), plural 
first leads adhesion-fixed to the circuit-forming Surface of 
the first Semiconductor chip with the interposition of an 
insulating film and electrically connected to the electrodes of 
this circuit-forming Surface via bonding wires, plural Second 
leads adhesion-fixed to the circuit-forming Surface of the 
Second Semiconductor chip with the interposition of an 
insulating film and electrically connected to the electrode of 
this circuit-forming Surface via bonding wires, and a resin 
Sealing body which Seals the first Semiconductor chip, 
Second Semiconductor chip, inner parts of the first leads, 
inner parts of the Second leads and bonding wires. The first 
Semiconductor chip and Second Semiconductor chip are 
laminated with their circuit-forming Surfaces facing each 
other. The first leads and second leads are joined with their 
connecting parts mutually Superimposed. 

0004. A tub structured stacked type semiconductor 
device comprises a first Semiconductor chip fixed to the 
front Surface (a main Surface) of a front and rear Surface (a 
main Surface and another main Surface opposite each other) 
of a tub (known also as a die pad) via an adhesive layer, a 
Second Semiconductor chip fixed to the rear Surface of the 
tub (other main Surface) via an adhesive layer, plural exclu 
Sive leads electrically connected to electrodes of one of the 
first Semiconductor chip and Second Semiconductor chip via 
bonding wires, plural common leads electrically connected 
to the electrodes of the first Semiconductor chip and Second 
Semiconductor chip via bonding wires, and a resin Sealing 
body which Seals the first Semiconductor chip, Second Semi 
conductor chip, inner parts of the exclusive leads, inner parts 
of the common leads and the bonding wires. The electrodes 
of the first Semiconductor chip and Second Semiconductor 
chip are arranged in rows along the opposite long Sides of 
the circuit-forming Surface. The exclusive leads and com 
mon leads are respectively disposed outside the two long 
Sides of the Semiconductor chip. 
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SUMMARY OF THE INVENTION 

0005 The inventors, as a result of examining the afore 
Said Stacked type Semiconductor devices, identified the 
following problems. 

0006 (1) In LOC stacked type semiconductor devices, 
the first leads which are electrically connected to the elec 
trodes of the first Semiconductor chip via bonding wires, and 
the Second leads which are electrically connected to the 
electrodes of the Second Semiconductor chip via bonding 
wires, are joined to each other partially Superimposed. In the 
case of Such a construction, the device must be manufac 
tured using two lead frames, So manufacturing costs 
increased. 

0007 (2) In LOC stacked type semiconductor devices, 
after electrically connecting the electrodes and leads of the 
Semiconductor chips via bonding wires, the two Semicon 
ductor chips are laminated by Superimposing the two lead 
frames. In this case, the bonding wires easily tend to deform 
when the Semiconductor chips are laminated, and this led to 
a decrease of yield. 
0008 (3) In tub structured stacked type semiconductor 
devices, the Semiconductor chips are mounted on the front 
and rear Surfaces of the tub. In Such a construction, as it is 
difficult to bring the tub into contact with a heat Stage after 
mounting the Semiconductor chips on the front and rear 
Surfaces of the tub, it is difficult to heat the semiconductor 
chip to the temperature required for wire bonding. There 
fore, bad contacts easily occur between the electrodes of the 
Semiconductor chip and bonding wires, and this leads to a 
decrease of yield. 
0009 (4) In a tub structured type semiconductor device, 
the lead frames must be inverted after electrically connect 
ing the electrodes of the Semiconductor chip mounted on the 
front Surface of the tub with the leads, and before electrically 
connecting the electrodes of the Semiconductor chip 
mounted on the rear Surface of the tub with the leads. This 
leads to a decrease of productivity. 
0010. The bonding wires also easily deform when the 
lead frames are inverted, and this led to a decrease of yield. 
0011. It is therefore an object of this invention to provide 
a technique for manufacturing a Semiconductor device 
wherein plural Semiconductor chips are laminated and these 
plural Semiconductor chips are Sealed in a resin Sealing 
body, which permits cost reduction. 
0012. It is another object of this invention to provide a 
technique for manufacturing a Semiconductor device 
wherein plural Semiconductor chips are laminated and these 
plural Semiconductor chips are Sealed in aresin Sealing body, 
which achieves higher yield. 
0013. It is another object of this invention to provide a 
technique for manufacturing the a Semiconductor device 
wherein plural Semiconductor chips are laminated and these 
plural Semiconductor chips are Sealed in a resin Sealing 
body, which achieves higher production. 
0014. These and other objects and features of this inven 
tion will become apparent from the following description 
and drawings appended thereto. 
0015 The representative features of the Invention 
described in this Application may be Simply Summarized as 
follows. 
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0016 (1) A semiconductor device comprising: 
0017) 
0018 plural semiconductor chips situated inside the 
resin Sealing body and formed of rectangular-shaped 
plane Surfaces, having a first main Surface and Sec 
ond main Surface facing each other, and having 
electrodes disposed on the first Side of a first Side and 
a Second Side of the first main Surface, the first Side 
and Second Side facing each other, and 

0019 leads having inner parts situated inside the 
resin Sealing body and outer parts Situated outside 
the resin Sealing body, the leads being electrically 
connected to electrodes of the plural Semiconductor 
chips via bonding wires, wherein: 
0020 the respective first main surfaces of the 
plural Semiconductor chips are aligned in the same 
direction Such that their respective first Sides are 
Situated on the same Side, and the plural Semicon 
ductor chips are laminated in positions offset with 
respect to one another Such that the electrodes of 
one of the mutually opposite Semiconductor chips 
are situated further outside than the first side of the 
other Semiconductor chip. 

0021 (2) A semiconductor device as defined in the afore 
said (1), wherein: 

0022 the plural semiconductor chips are laminated 
in positions offset with respect to one another Such 
that the Second side of one of the mutually opposite 
Semiconductor chips is situated further inside than 
the Second Side of the other Semiconductor chip. 

a resin Sealing body, 

0023 (3) A semiconductor device comprising: 
0024 a resin Sealing body having a rectangular 
plane Surface, 

0025 first and second semiconductor chips situated 
inside the resin Sealing body and formed of rectan 
gular-shaped plane Surfaces, having a first main 
Surface and Second main Surface facing each other, 
and having electrodes disposed on the first Side of a 
first Side and a Second Side of the first main Surface, 
the first Side and Second Side facing each other, 

0026 first leads having inner parts situated inside 
the resin Sealing body, and outer parts projecting 
from the first side of the mutually opposite first side 
and Second Side of the resin Sealing body Situated 
outside the resin Sealing body, the inner parts being 
electrically connected to the electrodes of the first 
Semiconductor chip via bonding wires, and 

0027 second leads having inner parts situated inside 
the resin Sealing body, and outer parts projecting 
from the Second Side of the resin Sealing body 
Situated outside the resin Sealing body, the inner parts 
being electrically connected to the electrodes of the 
Second Semiconductor chip via bonding wires, 

0028) wherein: 
0029 the second main surface of the first semi 
conductor chip and the first main Surface of the 
Second Semiconductor chip are aligned facing 
each other with their respective first Sides situated 
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on the Side of the Second leads, and the first and 
Second Semiconductor chips are laminated in posi 
tions offset with respect to one another Such that 
the electrodes of the Second Semiconductor chip 
are situated further outside than the first side of the 
first Semiconductor chip, and the Second Side of 
the first Semiconductor chip is situated further 
Outside than the Second Side of the Second Semi 
conductor chip, and 

0030) the inner parts of the first leads are adhe 
Sion-fixed to the first main Surface of the first 
Semiconductor chip. 

0031 (4) A semiconductor device as defined in the afore 
said (3), wherein: 

0032 the ends of the inner parts of the first leads are 
disposed in the vicinity of the electrodes of the first 
Semiconductor chip. 

0033 (5) A method of manufacturing a semiconductor 
device comprising a first and Second Semiconductor chip 
formed of rectangular-shaped plane Surfaces and having a 
mutually opposite first main Surface and Second main Sur 
face, comprising the Steps of 

0034 preparing the first and second semiconductor 
chip in which electrodes are disposed on one side of 
a first Side and a Second Side of the first main Surface, 
the Sides facing each other, and preparing a lead 
frame comprising first leads and Second leads having 
inner parts and outer parts, the ends of these inner 
parts facing each other, 

0035 adhesion-fixing the first semiconductor chip 
to the inner parts of the first leads with the first main 
Surface of the first Semiconductor chip and inner 
parts of the leads facing each other Such that the first 
Side of the first Semiconductor chip is situated on the 
Side of the Second leads, 

0036) aligning the second main surface of the first 
Semiconductor chip and first main Surface of the 
Second Semiconductor chip Such that the first Side of 
the Second Semiconductor chip is situated on the Side 
of the Second leads, and adhesion-fixing the first 
Semiconductor chip and Second Semiconductor chip 
in positions offset with respect to one another Such 
that the electrodes of the Second Semiconductor chip 
are situated further outside than the first side of the 
first Semiconductor chip, and 

0037 electrically connecting the electrodes of the 
first Semiconductor chip to the inner parts of the first 
leads via bonding wires, and electrically connecting 
the electrodes of the Second Semiconductor chip to 
the inner parts of the Second leads via bonding wires. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0038 FIG. 1 is a schematic plan view showing a semi 
conductor device which is a first embodiment of this inven 
tion with the upper part of a resin Sealing body removed. 
0039 FIG. 2 is a schematic sectional view along a line 
A-A in FIG. 1. 

0040 FIG. 3 is a schematic plan view showing an 
enlargement of part of FIG. 1. 
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0041 FIG. 4 is a schematic plan view of a lead frame 
used in a proceSS for manufacturing the Semiconductor 
device according to a first embodiment of this invention. 
0.042 FIG. 5 is a schematic plan view describing the 
manufacture of the Semiconductor device according to the 
first embodiment of this invention. 

0.043 FIG. 6 is a schematic cross-sectional view describ 
ing the manufacture of the Semiconductor device according 
to the first embodiment of this invention. 

0044 FIG. 7 is a schematic cross-sectional view describ 
ing the manufacture of the Semiconductor device according 
to the first embodiment of this invention. 

004.5 FIG. 8 is a schematic cross-sectional view showing 
the Semiconductor device according to the first embodiment 
of this invention mounted on a mounting Substrate. 
0.046 FIG. 9 is a schematic cross-sectional view of a 
Semiconductor device according to a Second embodiment of 
this invention. 

0047 FIG. 10 is a schematic cross-sectional view of a 
Semiconductor device according to a third embodiment of 
this invention. 

0.048 FIG. 11 is a schematic cross-sectional view of a 
Semiconductor device according to a fourth embodiment of 
this invention. 

0049 FIG. 12 is a schematic plan view showing a 
semiconductor device which is a fifth embodiment of this 
invention with the upper part of a resin Sealing body 
removed. 

0050 FIG. 13 is a schematic plan view showing a 
semiconductor device which is the fifth embodiment of this 
invention with the lower part of the resin Sealing body 
removed. 

0051 FIG. 14 is a schematic cross-sectional view along 
a line B-B in FIG. 1. 

0.052 FIG. 15 is a schematic plan view of a lead frame 
used in a proceSS for manufacturing the Semiconductor 
device according to the fifth embodiment of this invention. 
0.053 FIG. 16 is a schematic cross-sectional view 
describing the manufacture of the Semiconductor device 
according to the fifth embodiment of this invention. 

0.054 FIG. 17 is a schematic cross-sectional view 
describing the manufacture of the Semiconductor device 
according to the fifth embodiment of this invention. 

0055 FIG. 18 is a schematic cross-sectional view 
describing the manufacture of the Semiconductor device 
according to the fifth embodiment of this invention. 
0056 FIG. 19 is a schematic cross-sectional view of a 
Semiconductor device according to a sixth embodiment of 
this invention. 

0057 FIG. 20 is a schematic cross-sectional view of a 
Semiconductor device according to a Seventh embodiment of 
this invention. 

0.058 FIG. 21 is a schematic cross-sectional view of a 
Semiconductor device according to an eighth embodiment of 
this invention. 
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0059 FIG. 22 is a schematic cross-sectional view 
describing the manufacture of the Semiconductor device 
according to the eighth embodiment of this invention. 
0060 FIG. 23 is a schematic cross-sectional view 
describing the manufacture of the Semiconductor device 
according to the eighth embodiment of this invention. 
0061 FIG. 24 is a schematic cross-sectional view 
describing the manufacture of the Semiconductor device 
according to the eighth embodiment of this invention. 
0062 FIG. 25 is a schematic cross-sectional view 
describing the manufacture of the Semiconductor device 
according to the eighth embodiment of this invention. 
0063 FIG. 26 is a schematic cross-sectional view 
describing the manufacture of the Semiconductor device 
according to a ninth embodiment of this invention. 
0064 FIG. 27 is a schematic cross-sectional view 
describing the manufacture of the Semiconductor device 
according to the ninth embodiment of this invention. 
0065 FIG. 28 is a schematic cross-sectional view 
describing the manufacture of the Semiconductor device 
according to the ninth embodiment of this invention. 
0066 FIG. 29 is a schematic cross-sectional view of a 
Semiconductor device according to a tenth embodiment of 
this invention. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

0067. Hereafter, this invention will be described in detail 
referring to the appended drawings. In all drawings used to 
describe the embodiments of the invention, identical Sym 
bols are assigned to identical functions, and their description 
is not repeated. 

0068 (Embodiment 1) 
0069. In this embodiment, the case will be described 
where this invention is applied to a TSOP (Thin Small 
Outline Package) Semiconductor device which is a bidirec 
tional lead array Structure. 
0070 FIG. 1 is a schematic plan view showing the 
semiconductor device, which is the first embodiment of this 
invention, with the upper part of the resin Sealing body 
removed, FIG. 2 is a Schematic croSS-Sectional view along 
a line A-A in FIG. 1, and FIG. 3 is a schematic plan view 
showing an enlargement of part of FIG. 1. 

0071. As shown in FIG. 1 and FIG. 2, a semiconductor 
device 1 according to this embodiment comprises four 
semiconductor chips (11, 12, 13, 14) laminated over each 
other, these four Semiconductor chips (hereafter referred to 
Simply as chips) being Sealed in one resin Sealing body 18. 
The four chips (11, 12, 13, 14) are laminated so that their 
circuit-forming Surfaces (one main Surface of a main Surface 
and another main Surface facing each other) 11A, 12A, 13A, 
14A are oriented in the same direction. 

0.072 The four chips (11, 12, 13, 14) are formed with 
identical external dimensions. Further, the four chips (11,12, 
13, 14) are formed Such that their plane Surfaces are respec 
tively rectangular, and in this embodiment they are oblong, 
for example. 
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0073. The four chips (11, 12, 13, 14) may for example 
comprise a Semiconductor Substrate comprising for example 
Single crystal Silicon, and a multilayer interconnection 
formed upon this Semiconductor Substrate. These four chips 
(11, 12, 13, 14) each comprise for example a 256 MB 
EEPROM (Electrically Erasable Programmable Read-Only 
Memory), known as a flash memory, as a memory circuit. 
0074. In the four chips (11, 12, 13, 14), plural electrodes 
(bonding pads) 15 are formed along one of the long Sides 
(11A1, 12A1, 13A1, 14A1) of the two mutually opposite 
long sides of the circuit-forming Surfaces (11A, 12A, 13A, 
14A). These plural electrodes 15 are each formed upon the 
uppermost layer of the multilayer interconnection of the 
chips (11, 12, 13, 14). The uppermost interconnection layer 
is covered by a Surface protection film (final protection film) 
formed over it, and bonding apertures which expose the 
Surfaces of the electrodes 15 are formed in this Surface 
protection layer. 

0075 Flash memory circuit patterns built into the four 
chips (11, 12, 13, 14) comprise identical circuit patterns. 
Also, the layout patterns of the electrodes 15 formed on the 
circuit-forming Surfaces (11A, 12A, 13A, 14A) comprise 
identical patterns. In other words, the four chips (11, 12, 13, 
14) each have an identical structure. 
0.076 The plane surface of the resin sealing body 18 is 
formed in a rectangular shape, and in this embodiment it is 
oblong, for example. Plural leads 22A are arranged in rows 
along one of the short Sides of two mutually opposite short 
sides (18A, 18B) of this resin sealing body 18, plural leads 
22B being arranged in rows along the other short side 18B. 
0077. The plural leads 22A each comprise an inner part 
Situated inside the resin Sealing body 18, and an outer part 
projecting from one of the short sides 18A of the resin 
Sealing body 18 and Situated outside the resin Sealing body 
18. The plural leads 22B each comprise an inner part situated 
inside the resin Sealing body 18, and an outer part projecting 
from the other short side 18B of the resin sealing body 18 
and situated outside the resin sealing body 18. The outer 
parts of each of the plural leads 22A, and the plural leads 
22B, are bent in a gull wing shape which is a Surface 
mounted lead shape. Specifically, a Semiconductor device 
1A of this embodiment is a TSOP Type I wherein leads are 
arranged in rows on the two mutually opposite short Sides of 
the resin sealing body 18. 

0078. The inner parts of each of the plural leads 22A are 
respectively electrically connected to the electrodes 15 of 
the chip 11 via bonding wires 17, and respectively electri 
cally connected to the electrodes 15 of the chip 12 via the 
bonding wires 17. The inner parts of each of the plural leads 
22B are respectively electrically connected to the electrodes 
15 of the chip 13 via the bonding wires 17, and respectively 
electrically connected to the electrodes 15 of the chip 14 via 
the bonding wires 17. 

0079 Terminal names are given to each of the plural 
leads 22A, 22B. Vcc is a power Supply potential terminal 
fixed at the potential of the power supply (e.g., 5V). Vss1 
and VSS2 are reference potential terminals fixed at a refer 
ence potential (e.g., OV). I/O0-I/O7 are data input/output 
terminals. RES is a reset terminal. R/B is a ready/busy 
terminal. CDE is a command data enable terminal. OE is an 
output enable terminal. SC is a serial clock terminal. WE is 
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a write enable terminal. CE is a chip enable terminal. 
W-PROTECT is a write protect terminal. FTEST is a func 
tion test terminal. NC is an empty terminal. 
0080. The rear surface (the other main surface of the two 
mutually opposite main Surfaces) of the chip 11 and the 
circuit-forming Surface 12A of the chip 12 are aligned facing 
each other such that one of their longsides (11A1, 12A1) is 
situated on the side of the leads 22B. The chip 11 and chip 
12 are adhesion-fixed and offset with respect to one another 
such that the electrodes 15 of the chip 12 are situated further 
outside than the longside 11A1 of the chip 11, and the other 
longside 11A2 of the chip 11 is situated further outside than 
the other longside 12A2 of the chip 12 (offset such that the 
longside 11A1 of the chip 11 and the other longside 12A2 
of the chip 12 approach each other). The chip 11 and chip 12 
are adhesion-fixed by an adhesive layer 16 interposed 
between them. 

0081. The rear surface (other main surface) of the chip 12 
and the circuit-forming surface 13A of the chip 13 are 
aligned facing each other Such that one of their long Sides 
(12A1, 13A1) is situated on the side of the leads 22B. The 
chip 11 and chip 12 are adhesion-fixed and offset with 
respect to one another such that the electrodes 15 of the chip 
13 are situated further outside than the longside 12A1 of the 
chip 12, and the other long side 12A2 of the chip 12 is 
situated further outside than the other longside 13 A2 of the 
chip 13 (offset such that the long side 12A1 of the chip 12 
and the other long side 13 A2 of the chip 13 approach each 
other). The chip 12 and chip 13 are adhesion-fixed by the 
adhesive layer 16 interposed between them. 
0082) The rear surface (other main surface) of the chip 13 
and the circuit-forming surface 14A of the chip 14 are 
aligned facing each other Such that one of their long Sides 
(13A1, 14A1) is situated on the side of the leads 22B. The 
chip 13 and chip 14 are adhesion-fixed and offset with 
respect to one another such that the electrodes 15 of the chip 
14 are situated further outside than the longside 13A1 of the 
chip 13, and the other long side 13 A2 of the chip 13 is 
situated further outside than the other longside 14A2 of the 
chip 14 (offset such that the long side 13A1 of the chip 13 
and the other long Side 14A2 of the chip 14 approach each 
other). The chip 13 and chip 14 are adhesion-fixed by the 
adhesive layer 16 interposed between them. 
0083. In other words, the circuit-forming surfaces (11A, 
12A, 13A, 14A) are aligned in the same direction Such that 
one of their longsides (11A1, 12A1, 13A1, 14A1) is situated 
on the side of the leads 22B, and the four chips (11, 12, 13, 
14) are laminated with their positions offset with respect to 
one another Such that the electrodes of one of the chips, 
which are mutually facing each other, are situated further 
outside than one of the long Sides of the other chip. 
0084. The inner parts of the leads 22A are adhesion-fixed 
to the circuit-forming surface 11A of the chip 11 situated in 
the upper level of the four laminated chips via an adhesive 
layer 23. The inner parts of the leads 22A are disposed such 
that their ends are in the vicinity of the electrodes 15 of the 
chip 11. The inner parts of the leads 22A are longer than the 
inner parts of the leads 22B. 
0085. The bonding wires 17 may for example be gold 
(Au) wires. The bonding wires 17 may be connected by, for 
example, ball bonding using ultrasonic Vibration together 
with thermocompression bonding. 
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0.086 The resin sealing body 18 may, in order to achieve 
lower StreSS, be comprised of for example a biphenolic resin 
to which a phenolic curing agent, Silicone rubber and a filler 
are added. This resin sealing body 18 is formed by transfer 
molding, which is Suitable for mass production. In transfer 
molding, the resin Sealing body is formed using a mold 
provided with a pot, runner, flow gate and cavity, resin being 
preSSure-injected from the pot into the cavity via the runner 
and flow gate. 
0087. In this embodiment, the thickness of each of the 
four chips is approximately 0.1 mm, the thickness of the 
adhesive layers 16, 23 is approximately 0.025 mm, the 
thickness of the leads 22A, 22B is approximately 0.125 mm, 
the thickness of the resin from the upper Surface of the resin 
sealing body 18 to the leads 22A on the chip 1 is approxi 
mately 0.1 mm, the thickness of the resin from the lower 
surface of the resin sealing body 18 to the adhesive layer 16 
on the rear Surface of the chip 40 is approximately 0.25 mm, 
and the height from the upper Surface of the resin Sealing 
body 18 to the mounting surfaces of the leads (22A, 22B) is 
approximately 1.2 mm. 
0088 As shown in FIG. 3, the chip 11 and chip 12 are 
adhesion-fixed with their positions offset with respect to one 
another so that the spaces between the electrodes 15 of the 
chip 11 are opposite the electrodes 15 of the chip 12. The 
chip 13 and chip 14 are adhesion-fixed with their positions 
offset with respect to one another So that the Spaces between 
the electrodes 15 of the chip 14 are opposite the electrodes 
15 of the chip 13. 
0089 Next, a lead frame used for manufacturing the 
semiconductor device 1A will be described referring to FIG. 
4. FIG. 4 is a schematic plan view of the lead frame. A real 
lead frame has a multiple String Structure So that plural 
Semiconductor devices can be manufactured, but to Simplify 
the drawing, one lead frame whereby one Semiconductor 
device is manufactured, is shown. 
0090. As shown in FIG. 4, a lead frame LF1 comprises 
a set of leads comprising the plural leads 22A, a set of leads 
comprising the plural leads 22B and the adhesive layer 23 
enclosed in the region defined by a frame body 21. The 
plural leads 22A are arranged in rows along one of the two 
mutually opposite Short Side parts of the frame body 21, and 
are formed in one piece with this short Side part. The plural 
leads 22B are arranged in rows along the other of the two 
mutually opposite Short Side parts of the frame body 21, and 
are formed in one piece with this other short Side part. In 
other words, the lead frame LF1 has a bidirectional lead 
array Structure. 
0.091 The plural leads 22A each have an inner part sealed 
by the resin Sealing body and an outer part which is led 
outside the resin Sealing body, and are interconnected via a 
tie bar (dambar) 25. The plural leads 22B each have an inner 
part Sealed by the resin Sealing body and an Outer part which 
is led outside the resin Sealing body, and are interconnected 
via the tie bar (dam bar) 25. 
0092. The lead frame LF1 is formed by forming a pre 
determined lead pattern by etching or pressing a Substrate 
material comprising, for example, an iron (Fe)-nickel (Ni) 
alloy, copper (Cu) or a copper alloy. 
0093. Next, the method of manufacturing the substrate 
1A will be described referring to FIG. 5-FIG. 7 (schematic 
cross-sectional views). 
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0094) First, the chip 11 is adhesion-fixed to the lead frame 
LF1. The lead frame LF1 is fixed to the semiconductor chip 
11 by fixing the inner parts of the leads 22A to the circuit 
forming surface 11A via the adhesive film 23, as shown in 
FIG. 5(a). In this step, the chip 11 is arranged such that one 
of the longsides 11A1 of the chip 11 is situated on the side 
of the leads 22B (on the side of the other set of leads of the 
two mutually opposite sets of leads). 
0.095 Next, the chip 12 is adhesion-fixed to the chip 11. 
The chip 11 is fixed to the chip 12 by fixing the circuit 
forming surface 12A of the chip 12 to the rear surface of the 
chip 11 via the adhesive film 16, as shown in FIG. 5(b). In 
this step, the chip 12 is arranged Such that one of the long 
sides 12A1 of the chip 12 is situated on the side of the leads 
22B. The positions of the chips are respectively offset with 
respect to one another such that the electrodes 15 of the chip 
12 are situated further outside than the longside 11A1 of the 
chip 11, and the other long side 11A2 of the chip 11 is 
situated further outside than the other longside 12A2 of the 
chip 12. The positions are offset with respect to one another 
also so that the spaces between the electrodes 15 of the chip 
11 are opposite the electrodes 15 of the chip 12. 

0096) Next, the chip 13 is adhesion-fixed to the chip 12. 
The chip 11 is fixed to the chip 12 by fixing the circuit 
forming surface 13A of the chip 13 to the rear surface of the 
chip 12 via the adhesive film 16, as shown in FIG. 6(c). In 
this step, the chip 13 is arranged Such that one of the long 
sides 13A1 of the chip 13 is situated on the side of the leads 
22B. The positions of the chips are respectively offset with 
respect to one another such that the electrodes 15 of the chip 
13 are situated further outside than the longside 12A1 of the 
chip 12, and the other long side 12A2 of the chip 12 is 
situated further outside than the other longside 13 A2 of the 
chip 13. 

0097 Next, the chip 14 is adhesion-fixed to the chip 13. 
The chip 13 is fixed to the chip 14 by fixing the circuit 
forming surface 14A of the chip 14 to the rear surface of the 
chip 13 via the adhesive film 16, as shown in FIG. 6(d). In 
this step, the chip 14 is arranged Such that one of the long 
sides 14A1 of the chip 14 is situated on the side of the leads 
22B. The positions of the chips are respectively offset with 
respect to one another such that the electrodes 15 of the chip 
14 are situated further outside than the longside 13A1 of the 
chip 13, and the other long side 13 A2 of the chip 13 is 
situated further outside than the other longside 14A2 of the 
chip 14. The positions are offset with respect to one another 
also so that the spaces between the electrodes 15 of the chip 
14 are opposite the electrodes 15 of the chip 13. By this 
process, the circuit-forming Surfaces (11A, 12A, 13A, 14A) 
are aligned in the same direction with one of their short Sides 
(11A1, 12A1, 13A1, 14A1) situated on the side of the leads 
22B, and the four chips (11, 12, 13, 14) are respectively 
laminated so that the electrodes of one of the mutually 
opposite chips are situated further outside than one of the 
short sides of the other chip. 

0.098 Next, the electrodes 15 of the chip 11 and chip 12 
are electrically connected to the inner parts of the leads 22A 
by the bonding wires 17, and the electrodes 15 of the chip 
13 and chip 14 are electrically connected to the inner parts 
of the leads 22B by the bonding wires 17. Connections by 
these bonding wires 17 are made by inserting the lead frame 
LF1 into a heat stage 30 with the heat stage 30 facing the rear 
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surface of the chip 14 situated in the lowermost level, as 
shown in FIG. 7. In this embodiment, the adhesive layer 16 
is provided on the rear surface of the chip 14, so the chip 14 
is mounted on the heat stage 30 with the interposition of the 
adhesive layer 16. 

0099. In this process, the circuit-forming surfaces (11A, 
12A, 13A, 14A) are aligned in the same direction with one 
of their short sides (11A1, 12A1, 13A1, 14A1) situated on 
the side of the leads 22B, and the four chips (11, 12, 13, 14) 
are laminated So that the electrodes of one of the mutually 
opposite chips are situated further outside than one the long 
sides of the other chip. Hence, the electrodes of the four 
chips can be connected to the inner parts of the leads by the 
bonding wires 17 without inverting the lead frame (without 
inverting the chip). 

0100 The electrodes of plural chips (in this embodiment, 
the electrodes of two chips) can be wire-bonded to the inner 
part of one lead, So it is unnecessary to use plural lead 
frames. 

0101. In this process, the ends of the inner parts of the 
leads 22A are disposed in the vicinity of the electrodes 15 of 
the chip 11, so the length of the bonding wires 17 which 
electrically connect the electrodes 15 of the chip 11 with the 
inner parts of the leads 22A, and the length of the bonding 
wires 17 which electrically connect the electrodes 15 of the 
chip 12 with the inner parts of the leads 22A, can be made 
short. 

0102. In this process, the four chips are laminated in 
positions offset with respect to one another So that the other 
longside 11A2 of the chip 11 is situated further outside than 
the other longside 12A2 of the chip 12, the other longside 
12A2 of the chip 12 is situated further outside than the other 
longside 13A2 of the chip 13, and the other longside 13A2 
of the chip 13 is situated further outside than the other long 
Side 14A2 of the chip 14, So the rear Surface Spaces on the 
other long Sides are exposed from the opposite chip. There 
fore, by providing a projecting part or Step part on the heat 
Stage 30 So that it comes in contact with these rear Surface 
Spaces, the heat Stage can be directly or indirectly brought 
into contact with the rear Surface Spaces on the other long 
Sides of the three chips. 
0103) In this process, the chip 11 and chip 12 are adhe 
Sion-fixed and offset with respect to one another Such that 
the spaces between the electrodes 15 of the chip 11 are 
opposite the electrodes 15 of the chip 12, so short-circuits 
between the bonding wires 17 connected to the electrodes 15 
of the chip 11 with the bonding wires 17 connected to the 
electrodes of the chip 12 can be Suppressed. 

0104. In this process, the chip 13 and chip 14 are adhe 
Sion-fixed and offset with respect to one another Such that 
the spaces between the electrodes 15 of the chip 14 are 
opposite the electrodes 15 of the chip 13, so short-circuits 
between the bonding wires 17 connected to the electrodes 15 
of the chip 13 with the bonding wires 17 connected to the 
electrodes of the chip 14 can be Suppressed. 

0105 Next, the four chips (11,12, 13, 14), the inner parts 
of the leads 22A, the inner parts of the leads 22B and the 
bonding wires 17 are sealed by resin to form the resin 
sealing body 18. The resin sealing body 18 is formed by 
transfer molding. 
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0106 Next, the tie bar 25 connected to the leads 22A and 
the tie bar 22 connected to the leads 22B are cut, the outer 
parts of the leads 22A and leads 22B are plated, the leads 
22A, 22B are cut from the frame body 21 of the lead frame 
LF1, and the outer parts of the leads 22A, 22B are bent in 
a gull wing shape which is one type of Surface-mounted lead 
shape. Subsequently, the Semiconductor device 1A shown in 
FIG. 1 and FIG. 2 is effectively finished by separating the 
resin sealing body 18 from the frame body 14 of the lead 
frame LF1. 

0107 The plural semiconductor devices 1A thus formed 
are then mounted on a mounting Substrate 31 which is a 
component part of an electrical device comprising one 
circuit System, as shown in FIG. 8 (Schematic cross-sec 
tional view of essential parts). In the Semiconductor device 
1A, leads having identical functions are arranged opposite 
each other, So interconnections 31A for electrically connect 
ing the leads 22A and leads 22B can be drawn in Straight 
lines. The interconnections 31A for electrically connecting 
the leads 22A and leads 22B can be drawn in Straight lines, 
and the interconnections 31A for electrically connecting the 
leads 22B of the semiconductor device 1A and the leads 22A 
of another Semiconductor device 1A can also be drawn in 
Straight lines. Therefore, the number of interconnection 
layers of the mounting Substrate 31 can be reduced, and 
electronic devices Such as for example memory modules can 
be made thinner. 

0108. The following are the attendant advantages offered 
by this embodiment as described hereabove. 
0109 (1) In the four chips (11, 12, 13, 14), the rear 
surface of the chip 11 and circuit-forming surface 12A of the 
chip 12 are aligned Such that one of the long Sides (11A1, 
12A1) of the chips 11, 12 is situated on the side of the leads 
22B, and the chips 11, 12 are adhesion-fixed in positions 
offset with respect to one another such that the electrodes 15 
of the chip 12 are situated further outside than the long Side 
11A1 of the chip 11. 
0110. The rear surface of the chip 12 and circuit-forming 
surface 12A of the chip 13 are aligned such that one of the 
longsides (11A1, 12A1) of the chip 13 is situated on the side 
of the leads 22B, and the chips 12, 13 are adhesion-fixed in 
positions offset with respect to one another Such that the 
electrodes 15 of the chip 13 are situated further outside than 
the longside 11A1 of the chip 12. 
0111. The rear surface of the chip 13 and circuit-forming 
surface 14A of the chip 14 are aligned such that one of the 
longsides (11A1, 12A1) of the chip 14 is situated on the side 
of the leads 22B, and the chips 13, 14 are adhesion-fixed in 
positions offset with respect to one another Such that the 
electrodes 15 of the chip 14 are situated further outside than 
the longside 11A1 of the chip 14. 
0112 Due to this construction, in a wire bonding step, the 
electrodes 15 of the four chips and inner parts of the leads 
can be connected by the bonding wires 17 without inverting 
the lead frame LF1 (without inverting the chips), so the 
deformation of the bonding wires 17 due to inversion of the 
lead frame LF1 can be eliminated. As a result, the yield of 
the Semiconductor device 1A can be improved. 

0113 Plural electrodes (in this embodiment, the elec 
trodes of two chips) can be wire bonded to the inner part of 
one lead, So the Semiconductor device 1A can be manufac 
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tured without using plural lead frames. As a result, the cost 
of the semiconductor device 1A can be lowered. 

0114. As there is no need to invert the lead frame LF1, the 
productivity of the Semiconductor device 1A is improved. 

0115) In the four chips, the electrodes 15 having identical 
functions are arranged facing each other, So there is no need 
to use chips having a mirror-inverted circuit pattern. There 
fore, the cost of the Semiconductor device 1A can be 
lowered. 

0116 (2) The four chips are laminated in positions offset 
with respect to each other so that the other long side 11A2 
of the chip 11 is situated further outside than the other long 
side 12A2 of the chip 12, the other long side 12A2 of the 
chip 12 is situated further outside than the other long Side 
13A2 of the chip 13, and the other longside 13A2 of the chip 
13 is situated further outside than the other longside 14A2 
of the chip 14. 

0117 Due to this construction, the rear surface regions on 
the other long Sides of the three chips, excepting the low 
ermost chip 14, are exposed from the opposite chip, So the 
heat Stage can be directly or indirectly brought into contact 
with the rear Surface regions on the other long Side of the 
three chips. Hence, the chips can easily be heated to the 
temperature required for wire bonding, and bad contacts 
between the chip electrodes and bonding wires can be 
reduced. This leads to an improvement of yield in the 
manufacturing process (assembly process) for manufactur 
ing the Semiconductor device. 

0118 (3) The ends of the inner parts of the leads 22A are 
disposed in the vicinity of the electrodes 15 of the chip 11. 
Due to this construction, the length of the bonding wires 17 
which electrically connect the electrodes 15 of the chip 11 
with the inner parts of the leads 22A, and the length of the 
bonding wires 17 which electrically connect the electrodes 
15 of the chip 12 with the inner parts of the leads 22A, is can 
be shortened. As a result, the Semiconductor device 1A can 
be made high Speed. 

0119 (4) The chip 11 and the chip 12 are adhesion-fixed 
in positions offset with respect one another So that the gaps 
between the electrodes 15 of the chip 11 are opposite the 
electrodes 15 of the chip 12. The chip 13 and the chip 14 are 
adhesion-fixed in positions offset with respect one another 
so that the gaps between the electrodes 15 of the chip 14 are 
opposite the electrodes 15 of the chip 13. Due to this 
construction, short-circuits between the bonding wires 17 
connecting the electrodes 15 of the chip 11 and the bonding 
wires 17 connecting the electrodes of the chip 12, can be 
Suppressed. Also, Short-circuits between the bonding wires 
17 connecting the electrodes 15 of the chip 13 and the 
bonding wires 17 connecting the electrodes of the chip 14, 
can be Suppressed. As a result, the yield of the Semiconduc 
tor device can be improved. 

0120 In this embodiment, a semiconductor device was 
described wherein four chips were laminated and these four 
Semiconductor chips were Sealed in a resin Sealing body, but 
the invention is not limited to this case, and may be applied 
also to a Semiconductor device wherein for example two, 
three or more than four chips are laminated, these chips 
being Sealed in a resin Sealing body. 
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0121 (Embodiment 2) 
0.122 FIG. 9 is a schematic cross-sectional view of a 
Semiconductor device according to a Second embodiment of 
this invention. 

0123. As shown in FIG. 9, a semiconductor device 1B of 
this embodiment basically has an identical construction to 
that of the aforesaid first embodiment, the following features 
being different. 

0124. The four chips (11, 12, 13, 14) are laminated 
interposing the midparts of the inner parts of the leads 22A 
between the chip 12 and chip 13. 
0.125 The rear surface of the chip 12 faces the midparts 
of the inner parts of the leads 22A, and the chip 12 is 
adhesion-fixed to the midparts of the inner parts of the leads 
22A So that the ends of the inner parts of the leads 22A are 
situated further outside than the long side 12A1 of the chip 
12. The adhesion of the chip 12 to the midparts of the inner 
parts of the leads 22A is accomplished by the adhesive layer 
16 interposed between them. 
0.126 The circuit-forming surface 13A of the chip 13 
faces the midparts of the inner parts of the leads 22A, and 
the chip 13 is adhesion-fixed to the midparts of the inner 
parts of the leads 22A So that the electrodes 15 of the chip 
13 are situated further outside than the ends of the inner parts 
of the leads 22A. The adhesion of the chip 13 to the midparts 
of the inner parts of the leads 22A is accomplished by the 
adhesive layer 16 interposed between them. In the case of 
this construction also, an identical effect is obtained to that 
of the aforesaid first embodiment. 

0127. The bending amount (offset amount) of the inner 
parts of the leads 22A is less than that of the aforesaid 
embodiment, alternatively the bending of the inner parts of 
the leads 22A can be dispensed with, So productivity of the 
Semiconductor device is improved. 

0128. The loop heightof the bonding wires 17 connected 
to the electrodes 15 of the chip 11 and chip 12 can be 
reduced, So the Semiconductor device can be made thinner 
than in the case of the aforesaid first embodiment. 

0129. In this embodiment, the case was described where 
the midparts of the inner parts of the leads 22A were 
disposed between the chip 12 and chip 13, but the midparts 
of the inner parts of the leads 22A may also be disposed 
between the chip 11 and chip 12, or between the chip 13 and 
chip 14. In this case however, the distribution of the bonding 
wires 17 will be uneven. 

0130 (Embodiment 3) 
0131 FIG. 10 is a schematic cross-sectional view of a 
Semiconductor device according to a third embodiment of 
this invention. 

0.132. As shown in FIG. 10, a semiconductor device 1C 
of this embodiment basically has an identical construction to 
that of the aforesaid first embodiment, the following features 
being different. 

0133 Specifically, the electrodes 15 of the four chips (11, 
12, 13, 14) are respectively electrically connected to the 
inner parts of the leads 22B via the bonding wires 17. The 
ends of the inner parts of the leads 22A are made to adhere 
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to the rear surface of the chip 11 via the adhesive layer (16 
or 23) outside the other long side 12A2 of the chip 12. 
0134. In this construction also, an identical effect that of 
the aforesaid first embodiment is obtained. 

0135) The thickness of the leads 22A is absorbed by the 
thickness of the laminated chip body comprising the four 
chips, So the Semiconductor device can be made thinner than 
in the case of the aforesaid first embodiment. 

0136. In this embodiment, the case was described where 
the ends of the inner parts of the leads 22A were made to 
adhere to the rear surface of the chip 11, but the ends of the 
inner parts of the leads 22A may be made to adhere also to 
the rear Surface of any of the chips 12, 13, 14. 
0137 (Embodiment 4) 
0138 FIG. 11 is a schematic cross-sectional view of a 
Semiconductor device according to a third embodiment of 
this invention. 

0139. As shown in FIG. 11, a semiconductor device 1D 
of this embodiment basically has an identical construction to 
that of the aforesaid first embodiment, the following features 
being different. 
0140 Specifically, the electrodes 15 of the four chips (11, 
12, 13, 14) are respectively electrically connected to the 
inner parts of the leads 22B via the bonding wires 17. 
Supporting leads 24 are made to adhere to the rear Surface 
of the chip 11 via the adhesive layer (16 or 23) outside the 
other long side 12A2 of the chip 12. 
0.141. In the case of this construction also, an identical 
effect that of the aforesaid first embodiment is obtained. 

0142. As there are no leads on a side 18A of the resin 
Sealing body 18, the Semiconductor device can be made 
more compact. 

0143 (Embodiment 5) 
014.4 FIG. 12 is a schematic plan view showing the 
Semiconductor device according to a fifth embodiment of 
this invention with the upper part of the resin Sealing body 
removed, FIG. 13 is a schematic plan view showing the 
aforesaid Semiconductor device with the upper part of the 
resin sealing body removed, and FIG. 14 is a schematic 
sectional view along a line B-B in FIG. 12. 
0145 As shown in FIG. 12 to FIG. 14, a semiconductor 
device 2A according to this embodiment differs in the way 
the chip is laminated from that of the aforesaid first embodi 
ment. 

0146 The rear surface of the chip 12 and circuit-forming 
Surface 12A of the chip 12 are aligned Such that one of the 
longsides (11A1, 12A1) of the chips 11, 12 is situated on the 
side of the leads 22A. The chips 11, 12 are adhesion-fixed in 
positions offset with respect to one another Such that the 
electrodes 15 of the chip 12 are situated further outside than 
the long side 11A1 of the chip 11, and the other long side 
11A2 of the chip 11 is situated further outside than the other 
long Side of the chip 12. 
0147 The rear Surface of the chip 12 and rear surface 13 
of the chip 13 are aligned such that the longside 13A1 of the 
chip 13 is situated on the side of the leads 22B. The chips 12, 
13 are adhesion-fixed in positions offset with respect to one 
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another such that the long side 13A1 of the chip 13 is 
situated further outside than the other longside 11A2 of the 
chip 11, and the other long side 13 A2 of the chip 13 is 
situated further inside than the longside 12A1 of the chip 12. 
0.148. The circuit-forming surface 13A of the chip 13 and 
rear Surface 12A of the chip 14 are aligned Such that the long 
side 14A1 of the chip 14 is situated on the side of the leads 
22B. The chips 13, 14 are adhesion-fixed in positions offset 
with respect to one another such that the electrodes 15 of the 
chip 13 are situated further outside than the longside 14A1 
of the chip 14, and the long side 12A1 of the chip 12 is 
situated further outside than the other longside 14A2 of the 
chip 14. 
014.9 Two of the supporting leads 24 which support the 
chip 11 are adhesion-fixed to the circuit-forming Surface 11A 
of the chip 11 via the adhesive layer 23. 
0150. The semiconductor device 2A of this embodiment 
is formed by a manufacturing proceSS using a lead frame 
LF2 shown in FIG. 15. The lead frame LF2 is slightly 
different to the aforesaid lead frame LF1, and comprises two 
of the Supporting leads 24 between the leads 22A and the 
leads 22B. The lengths of the leads 22A and leads 23B are 
basically identical. 
0151. Next, the manufacture of the semiconductor device 
2A will be described referring to FIG. 16 to FIG. 18 
(Schematic cross-sectional views). 
0152 First, the chip 11 is adhesion-fixed to the lead frame 
LF2. The lead frame LF2 is fixed to the semiconductor chip 
11 by making the Supporting lead 24 adhere to the circuit 
forming surface 11A of the chip 11 via the adhesive layer 23, 
as shown in FIG.16(a). At this time, the chip 11 is arranged 
such that the longside 11A1 of the chip 11 is situated on the 
side of the leads 22A (on the side of one of the two sets of 
mutually opposite leads). 
0153. Next, the chip 12 is adhesion-fixed to the chip 11. 
The chip 11 is fixed to the chip 12 by fixing the circuit 
forming surface 12A of the chip 12 to the rear surface of the 
chip 11 via the adhesive layer 16, as shown in FIG. 16(a). 
At this time, the chip 12 is arranged Such that the long Side 
12A1 of the chip 12 is situated on the side of the leads 22A. 
The chip 11 and chip 12 are offset with respect to one 
another so that the electrodes 15 of the chip 12 are situated 
further outside than the long side 11A1 of the chip 11, and 
the other long side 11A2 of the chip 11 is situated further 
outside than the other longside 12A2 of the chip 12. Further, 
the chip 11 and chip 12 are offset with respect to one another 
so that the spaces between the electrodes 15 of the chip 11 
are opposite the electrodes 15 of the chip 12. 
0154) Next, after the lead frame LF2 is inverted so that 
the rear Surface of the chip 12 is facing upwards, the chip 13 
is adhesion-fixed to the chip 12. The chip 12 is fixed to the 
chip 13 by fixing the rear surface of the chip 13 to the rear 
surface of the chip 12 via the adhesive layer 16, as shown in 
FIG.16(b). At this time, the chip 13 is arranged such that the 
longside 13A1 of the chip 13 is situated on the side of the 
leads 22B. The chip 12 and chip 13 are offset with respect 
to one another so that the long side 13A1 of the chip 13 is 
situated further outside than the other longside 11A2 of the 
chip 11, and the long side 12A1 of the chip 12 is situated 
further outside than the short side 13 A2 of the chip 13. The 
offset amounts of the chip 13 and chip 12 are preferably such 
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that the electrodes 15 of the chip 13 are situated further 
outside than the long side 11A1 of the chip 11, and the 
electrodes 15 of the chip 12 are situated further outside than 
the other long side 13A2 of the chip 13. 
O155 Next, the chip 14 is adhesion-fixed to the chip 13. 
The chip 13 is fixed to the chip 14 by fixing the rear surface 
of the chip 14 to the circuit-forming surface 13A of the chip 
13 via the adhesive layer 16, as shown in FIG.16(b). At this 
time, the chip 14 is arranged Such that the long Side 14A1 of 
the chip 14 is situated on the side of the leads 22B. The chip 
13 and chip 14 are offset with respect to one another such 
that the electrodes 15 of the chip 13 are situated further 
outside than the long side 14A1 of the chip 14, and the 
electrodes 15 of the chip 12 are situated further outside than 
the other longside 14A2 of the chip 14. The chip 13 and chip 
14 are also offset with respect to one another such that the 
spaces between the electrodes 15 of the chip 14 are opposite 
the electrodes of the chip 13. As a result of this step, the four 
chips (11, 12, 13, 14) are laminated. 
0156 Next, the electrodes 15 of the chip 11 and chip 12 
are electrically connected to the inner parts of the leads 22A 
by the bonding wires 17. The connection between the chips 
11, 12 and the inner parts of the leads 22A is accomplished 
by inserting the lead frame LF2 into a heat stage 32 with the 
circuit-forming Surface 11A of the chip 11 facing upwards, 
as shown in FIG. 17. In this step, the longside 12A1 of the 
chip 12 is situated further outside than the other long Side 
13A2 of the chip 13 and the other longside 14A2 of the chip 
14, So by providing a projecting part 32A in the heat Stage 
32 So that it comes in contact with the rear Surface region on 
the side of the longside 12A1 of the chip 12, the heat stage 
32 can be brought directly or indirectly into contact with the 
rear Surface region on the Side of the long Side 12A1 of the 
chip 12. 

0157 Next, the electrodes 15 of the chip 13 and chip 14 
are electrically connected to the inner parts of the leads 22B 
by the bonding wires 17. The connection between the chips 
13, 14 and the inner parts of the leads 22B is accomplished 
by inserting the lead frame LF2 into a heat stage 33 with the 
circuit-forming Surface 14A of the chip 14 facing upwards, 
as shown in FIG. 18. In this step, the longside 13A1 of the 
chip 13 is situated further outside than the other long side 
12A2 of the chip 12 and the other longside 11A2 of the chip 
11, So by providing a projecting part 33A in the heat Stage 
33 So that it comes in contact with the rear Surface region on 
the side of the longside 13A1 of the chip 13, the heat stage 
33 can be brought directly or indirectly into contact with the 
rear Surface region on the Side of the long Side 13A1 of the 
chip 13. 
0158 Subsequently, by performing identical manufactur 
ing Steps to those of the aforesaid first embodiment, the 
semiconductor device 2A shown in FIG. 12 to FIG. 14 is 
effectively finished. 

0159. As described above, the following advantages are 
obtained according to this embodiment. 
0160 In the four chips, the rear surface of the chip 11 and 
the circuit-forming Surface 12A of the chip 12 are aligned 
such that the longside 11A1 of the chip 11 and the longside 
12A1 of the chip 12 are situated on the side of the leads 22A. 
The chips 11, 12 are adhesion-fixed in positions offset with 
respect to one another such that the electrodes 15 of the chip 
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12 are situated further outside than the longside 11A1 of the 
chip 11, and such that the other long side 11A2 of the chip 
11 is situated further outside than the other long side 12A2 
of the chip 12. 
0.161 The rear Surface of the chip 12 and rear surface of 
the chip 13 are aligned such that the electrodes 15 of the chip 
13 are situated on the side of the leads 22B. The chips 12, 
13 are adhesion-fixed in positions offset with respect to one 
another such that the long side 13A1 of the chip 13 is 
situated further outside than the other longside 12A2 of the 
chip 12, and the long side 12A1 of the chip 12 is situated 
further outside than the other longside 13 A2 of the chip 13. 
0162 The circuit-forming surface 13A of the chip 13 and 
rear Surface 14 of the chip 14 are aligned Such that the long 
side 14A1 of the chip 14 is situated on the side of the leads 
22B. The chips 13, 14 are adhesion-fixed offset with respect 
to one another such that the electrodes 15 of the chip 14 are 
situated further outside than the long side 14A1 of the chip 
14, and the longside 12A1 of the chip 12 is situated further 
outside than the other long side 14A2 of the chip 14. 
0163 Due to this construction, in a wire bonding step, the 
heat Stage 32 can be directly or indirectly brought into 
contact with the rear Surface region on the Side of the long 
side 12A1 of the chip 12, so the chips 11, 12 can easily be 
heated to the temperature required for wire bonding, and bad 
contacts between the chip electrodes and the bonding wires 
can be reduced. Also, the heat Stage 33 can be directly or 
indirectly brought into contact with the rear Surface region 
on the side of the longside 13A1 of the chip 13, so the chips 
11, 12 can easily be heated to the temperature required for 
wire bonding, and bad contacts between the chip electrodes 
and the bonding wires can be reduced. This leads to an 
improvement of yield in the manufacturing process (assem 
bly process) for manufacturing the Semiconductor device. 
0164 (Embodiment 6) 
0.165 FIG. 19 is a schematic cross-sectional view show 
ing the Semiconductor device according to a sixth embodi 
ment of this invention. 

0166 As shown in FIG. 19, a semiconductor device 2B 
according to this embodiment basically has an identical 
construction to that of the aforesaid fifth embodiment. 

0167. In the four chips, the rear surface of the chip 11 and 
circuit-forming Surface 12A of the chip 12 are aligned Such 
that the longside 11A1 of the chip 11 and the longside 12A1 
of the chip 12 are situated on the side of the leads 22A. The 
chips 11, 12 are adhesion-fixed offset with respect to one 
another such that the electrodes 15 of the chip 12 are situated 
further outside than the long side 11A1 of the chip 11, and 
the other long side 11A2 of the chip 11 is situated further 
outside than the other long side 12A2 of the chip 12. 
0.168. The rear Surface of the chip 12 and rear surface 13 
of the chip 13 are aligned such that the electrodes 15 of the 
chip 13 are situated on the side of the leads 22B. The chips 
12, 13 are adhesion-fixed offset with respect to one another 
such that the longside 13A1 of the chip 13 is situated further 
outside than the other longside 12A2 of the chip 12, and the 
longside 12A1 of the chip 12 is situated further outside than 
the other long side 13A2 of the chip 13. 
0169. The circuit-forming surface 13A of the chip 13 and 
rear Surface of the chip 14 are aligned Such that the longside 
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14A1 of the chip 14 is situated on the side of the leads 22B. 
The chips 13, 14 are adhesion-fixed offset with respect to 
one another such that the electrodes 15 of the chip 13 are 
situated further outside than the longside 14A1 of the chip 
14. 

0170 Of the two supporting leads 24, one of the Sup 
porting leads 24 is adhesion-fixed to the rear Surface of the 
chip 12 outside the other longside 13 A2 of the chip 13, and 
the other Supporting lead 24 is adhesion-fixed to the rear 
surface of the chip 13 outside the other longside 12A2 of the 
chip 12. 

0171 In this construction also, an identical effect that of 
the first embodiment is obtained. 

0172 Further, the thickness of the Supporting leads 24 is 
absorbed by the thickness of the laminated chip and body 
comprising the four chips, So the Semiconductor device can 
be made thinner than in the aforesaid fifth embodiment. 

0173 (Embodiment 7) 
0.174 FIG. 20 is a schematic cross-sectional view show 
ing the Semiconductor device according to a Seventh 
embodiment of this invention. 

0175. As shown in FIG. 20, a semiconductor device 2C 
according to this embodiment basically has an identical 
construction to that of the aforesaid fifth embodiment. 

0176). In the four chips, the rear surface of the chip 11 and 
circuit-forming Surface 12A of the chip 12 are aligned Such 
that one of the longsides 11A1 of the chip 11 and one of the 
longsides 12A1 of the chip 12 are situated on the side of the 
leads 22A. The chips 11, 12 are adhesion-fixed offset with 
respect to one another such that the electrodes 15 of the chip 
12 are situated further outside than the longside 11A1 of the 
chip 11, and the other long side 11A2 of the chip 11 is 
situated further outside than the other longside 12A2 of the 
chip 12. 

0177. The rear Surface of the chip 12 and rear surface 13 
of the chip 13 are aligned such that the longside 13A1 of the 
chip 13 is situated on the side of the leads 22B. The chips 12, 
13 are adhesion-fixed offset with respect to one another such 
that the long side 13A1 of the chip 13 is situated further 
outside than the other longside 12A2 of the chip 12, and the 
longside 12A1 of the chip 12 is situated further outside than 
the other long side 13A2 of the chip 13. 
0.178 The circuit-forming surface 13A of the chip 13 and 
rear Surface of the chip 14 are aligned Such that the longside 
14A1 of the chip 14 is situated on the side of the leads 22B. 
The chips 13, 14 are adhesion-fixed offset with respect to 
one another such that the electrodes 15 of the chip 13 are 
situated further outside than the longside 14A1 of the chip 
14, and the other long side 14A2 of the chip 14 is situated 
further outside than the other longside 13 A2 of the chip 13. 

0179 The ends of the leads 22A are adhesion-fixed to the 
rear surface of the chip 12 and rear surface of the chip 14 
outside the the other longside 13 A2 of the chip 13, and the 
ends of the leads 22B are adhesion-fixed to the rear Surface 
of the chip 11 and rear surface of the chip 13 outside the 
other long side 12A2 of the chip 12. 

0180. In this construction also, an identical effect of that 
of the aforesaid first embodiment is obtained. 
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0181. The offset amounts of the inner parts of the leads 
22A and the leads 22B can be made Small, So the produc 
tivity of the Semiconductor device can be increased. 
0182 (Embodiment 8) 
0183 FIG. 21 is a schematic plan view showing the 
Semiconductor device according to an eighth embodiment of 
the invention with the upper part of the resin Sealing body 
removed. 

0.184 As shown in FIG. 21, a semiconductor device 3 
according to this embodiment differs from the aforesaid first 
embodiment in the way the chips are laminated. 
0185. The rear surface of the chip 11 and the circuit 
forming Surface 12A of the chip 12 are aligned So that the 
longside 11A1 of the chip 11 is situated on the side of the 
leads 22A, and the longside 12A1 of the chip 12 is situated 
on the side of the leads 22B. The chip 11 and chip 12 are 
adhesion-fixed in positions offset with respect to one another 
so that the long side 11A1 of the chip 11 is situated further 
outside than the other longside 12A2 of the chip 12, and the 
electrodes 15 of the chip 12 are situated further outside than 
the other long side 11A2 of the chip 11. 
0186 The chip 12 and the chip 13 are adhesion-fixed 
with the rear surface of the chip 12 and rear surface of the 
chip 12 aligned so that the long side 13A1 of the chip 13 is 
situated on the side of the leads 22A. 

0187. The circuit-forming surface 13A of the chip 13 and 
rear Surface of the chip 14 are aligned So that the long Side 
14A1 of the chip 14 is situated on the side of the leads 22 
B. The chip 13 and chip 14 are adhesion-fixed in positions 
offset with respect to one another so that the electrodes 15 
of the chip 13 are situated further outside than the other long 
side 14A2 of the chip 14. 
0188 The two supporting leads 24 are adhesion-fixed to 
the circuit-forming surface 11A of the chip 11. The elec 
trodes 15 of the chip 11 and chip 13 are electrically con 
nected to the leads 22A via the bonding wires 17, and the 
electrodes 15 of the chip 12 and chip 14 are electrically 
connected to the leads 22B via the bonding wires 17. 
0189 Next, the semiconductor device 3 will be described 
referring to FIG. 22 to FIG. 25 (schematic cross-sectional 
views). 
0.190 First, the chip 11 is adhesion-fixed to the lead frame 
LF2. The lead frame LF2 is fixed to the semiconductor chip 
11 by fixing the Supporting leads 24 to the circuit-forming 
surface 11A of the chip 11 via the adhesive layer 23, as 
shown in FIG. 22. At this time, the chip 11 is arranged so 
that its longside 11A1 is situated on the side of the leads 22A 
(one of the two mutually opposite sets of leads). 
0191 Next, the chip 12 is adhesion-fixed to the chip 11. 
The chip 11 is fixed to the chip 12 by fixing the circuit 
forming surface 12A of the chip 12 to the rear surface of the 
chip 11 via the adhesive layer 16, as shown in FIG. 22. At 
this time, the chip 12 is arranged So that its long Side 12A1 
is situated on the side of the leads 22B. Also, the chip 11 and 
chip 12 are offset with respect one another So that the 
electrodes 15 of the chip 12 are situated further outside than 
the other long side 11A2 of the chip 11, and the long side 
11A1 of the chip 11 is situated further outside than the other 
long side 12A2 of the chip 12. 
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0.192 Next, the electrodes of the chip 11 and inner parts 
of the leads 22A are electrically connected by the bonding 
wires 17, and the electrodes of the chip 12 and the leads 22B 
are electrically connected by the bonding wires 17. These 
connections are made by fixing the lead frame LF2 to a heat 
stage 34 with the circuit-forming surface 11A of the chip 11 
facing upwards, as shown in FIG. 23. In this step, the long 
side 11A1 of the chip 11 is situated further outside than the 
other long Side 12A2 of the chip 12, So by providing a 
projection 34A on the heat Stage 34 So that it comes in 
contact with the rear Surface region on the Side of the long 
side 11A1 of the chip 11, the heat stage 34 can be directly 
or indirectly brought into contact with the rear Surface 
region on the side of the long side 11A1 of the chip 11. 
0193 Next, the chip 13 is adhesion-fixed to the chip 12. 
The chip 12 is fixed to the chip 13 by fixing the rear surface 
of the chip 13 to the rear Surface of the chip 12 via the 
adhesive layer 16, as shown in FIG. 24. At this time, the chip 
13 is arranged So that its long Side 13A1 is situated on the 
side of the leads 22A. Also, the chip 12 and chip 13 are offset 
with respect to one another so that the longside 13A1 of the 
chip 13 is situated further outside than the other longside of 
the chip 12. 
0194 Next, the chip 14 is adhesion-fixed to the chip 13. 
The chip 13 is fixed to the chip 14 by fixing the rear surface 
of the chip 14 to the circuit-forming surface 13A of the chip 
13 via the adhesive layer 16, as shown in FIG. 24. At this 
time, the chip 14 is arranged So that its long Side 14A1 is 
situated on the side of the leads 22B. Also, the chip 13 and 
chip 14 are offset with respect one another so that the 
electrodes 15 of the chip 13 are situated further outside than 
the other long side 14A2 of the chip 14. 
0195 Next, the electrodes of the chip 13 are electrically 
connected to the inner parts of the leads 22A via the bonding 
wires 17, and the electrodes of the chip 14 are electrically 
connected to the leads 22B via the bonding wires 17. These 
connections are made by fixing the lead frame LF2 to the 
heat stage 35 with the circuit-forming surface 14A of the 
chip 14 facing upwards, as shown in FIG. 25. 
0196) Subsequently, by performing identical manufactur 
ing Steps to those of the aforesaid first embodiment, the 
semiconductor device 3 shown in FIG. 21 is effectively 
finished. 

0197). In this embodiment also, an identical effect is 
obtained to that of the aforesaid first embodiment. 

0198 (Embodiment 9) 
0199 FIG. 26 is a schematic cross-sectional view of the 
Semiconductor device according to a ninth embodiment of 
this invention. 

0200. In FIG. 26, a semiconductor device 4 according to 
this embodiment differs from the aforesaid first embodiment 
in the way the chips are laminated. 
0201 The rear surface of the chip 11 and the circuit 
forming Surface 12A of the chip 12 are aligned So that the 
longside 11A1 of the chip 11 and the longside 12A1 of the 
chip 12 are situated on the side of the leads 22A. The chip 
11 and chip 12 are adhesion-fixed in positions offset with 
respect to one another so that the electrodes 15 of the chip 
12 are situated further outside than the longside 11A1 of the 
chip 11. 

Oct. 18, 2001 

0202) The rear surface of the chip 12 and the circuit 
forming Surface of the chip 13 are aligned So that the long 
side 13A1 of the chip 13 is situated on the side of the leads 
22B. The chip 12 and chip 13 are adhesion-fixed in positions 
offset with respect to one another so that the electrodes of the 
chip 13 are situated further outside than the other long side 
11A2 of the chip 11. 
0203 The rear surface of the chip 13 and the circuit 
forming Surface 14A of the chip 14 are aligned So that the 
chip 14 is situated on the side of the leads 22B. The chip 13 
and chip 14 are adhesion-fixed in positions offset with 
respect to one another so that the electrodes 15 of the chip 
14 are situated further outside than the longside 13A1 of the 
chip 13. 
0204. The two supporting leads 24 are adhesion-fixed to 
the circuit-forming surface 11A of the chip 11. The elec 
trodes 15 of the chip 11 and chip 12 are electrically con 
nected to the leads 22A via the bonding wires 17, and the 
electrodes 15 of the chip 13 and chip 14 are electrically 
connected to the leads 22B via the bonding wires 17. 
0205 Next, the manufacture of the semiconductor device 
4 will be described referring to FIG. 27 to FIG. 28 (sche 
matic cross-sectional views). 
0206 First, the chip 11 is adhesion-fixed to the lead frame 
LF2. The lead frame LF2 is fixed to the semiconductor chip 
11 by fixing the Supporting leads 24 to the circuit-forming 
surface 11A of the chip 11 via the adhesive layer 23, as 
shown in FIG. 27. At this time, the chip 11 is arranged so 
that its longside 11A1 is situated on the side of the leads 22A 
(one of the two mutually opposite sets of leads). 
0207 Next, the chip 12 is adhesion-fixed to the chip 11. 
The chip 11 is fixed to the chip 12 by fixing the circuit 
forming surface 12A of the chip 12 to the rear surface of the 
chip 11 via the adhesive layer 16, as shown in FIG. 27. At 
this time, the chip 12 is arranged So that its long Side 12A1 
is situated on the side of the leads 22B. Also, the chip 11 and 
chip 12 are offset with respect to one another So that the 
electrodes 15 of the chip 12 are situated further outside than 
the long side 11A1 of the chip 11, and the other long side 
11A2 of the chip 11 is situated further outside than the other 
long side 12A2 of the chip 12. 
0208 Next, the chip 13 is adhesion-fixed to the chip 12. 
The chip 12 and chip 13 are fixed by fixing the circuit 
forming surface 13A of the chip 13 to the rear surface of the 
chip 12 via the adhesive layer 16, as shown in FIG. 27. At 
this time, the chip 13 is arranged so that its long side 13A1 
is situated on the side of the leads 22B. Also, the chip 12 and 
chip 13 are offset with respect to one another so that the 
electrodes 15 of the chip 13 are situated further outside than 
the other long side 11A2 of the chip 11, and the long side 
12A1 of the chip 12 is situated further outside than the other 
long side 13A2 of the chip 13. 
0209 Next, the chip 14 is adhesion-fixed to the chip 13. 
The chip 13 and chip 14 are fixed by fixing the circuit 
forming surface 14A of the chip 14 to the rear surface of the 
chip 13 via the adhesive layer 16, as shown in FIG. 27. At 
this time, the chip 14 is arranged So that its long Side 14A1 
is situated on the side of the leads 22B. Also, the chip 13 and 
chip 14 are offset with respect to one another so that the 
electrodes 15 of the chip 14 are situated further outside than 
the longside 13A1 of the chip 13, and the other long side 
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13A2 of the chip 13 is situated further outside than the other 
long side 14A2 of the chip 14. 
0210. The electrodes 15 of the chip 11 and chip 12 are 
electrically connected to the inner parts of the leads 22A by 
the bonding wires 17, and the electrodes 15 of the chip 13 
and the chip 14 are electrically connected to the leads 22B 
by the bonding wires 17. These connections are made by 
fixing the lead frame LF2 to a heat stage 36 with the 
circuit-forming Surface 11A of the chip 11 facing upwards, 
as shown in FIG. 28. In this step, the longside 12A1 of the 
chip 12 is situated further outside than the other long Side 
13A2 of the chip 13 and the other longside 14A2 of the chip 
14, So by providing a projection 36A on the heat Stage 36 So 
that it comes in contact with the rear Surface region on the 
side of the longside 12A1 of the chip 12, the heat stage 36 
can be directly or indirectly brought into contact with the 
rear Surface region on the Side of the long Side 12A1 of the 
chip 12. 
0211 Subsequently, by performing identical manufactur 
ing Steps to those of the aforesaid first embodiment, the 
semiconductor device 4 shown in FIG. 26 is effectively 
finished. 

0212. In this embodiment also, an identical effect is 
obtained to that of the aforesaid first embodiment. 

0213 The loop height of the bonding wires 17 connected 
to the electrodes 15 of the chip 13 and the loop height of the 
bonding wires 17 connected to the electrodes 15 of the chip 
14 are absorbed by the thickness of the chip 11 and chip 12, 
So the Semiconductor device can be made thinner. 

0214) (Embodiment 10) 
0215 FIG. 29 is a schematic cross-sectional view of the 
Semiconductor device according to a tenth embodiment of 
this invention. 

0216) In FIG. 29, a semiconductor device 5 according to 
this embodiment differs from the aforesaid first embodiment 
in the way the chips are laminated. 
0217. The circuit-forming surface 11A of the chip 11 and 
the rear Surface of the chip 12 are aligned So that the long 
side 11A1 of the chip 11 and the longside 12A1 of the chip 
12 are situated on the side of the leads 22A. The chip 11 and 
chip 12 are adhesion-fixed in positions offset with respect to 
one another so that the electrodes 15 of the chip 11 are 
situated further outside than the longside 12A1 of the chip 
12, and the other long side 12A2 of the chip 12 is situated 
further outside than the other longside 11A2 of the chip 11. 
0218. The circuit-forming surface 12A of the chip 12 and 
the circuit-forming Surface 13A of the chip 13 are aligned So 
that the longside 13A1 of the chip 13 is situated on the side 
of the leads 22B. The chip 12 and chip 13 are adhesion-fixed 
in positions offset with respect to one another So that the 
electrodes 15 of the chip 12 are situated further outside than 
the other long side 13 A2 of the chip 13, and the electrodes 
15 of the chip 13 are situated further outside than the other 
long side 12A2 of the chip 12. 

0219. The rear surface of the chip 13 and the circuit 
forming Surface 14A of the chip 14 are aligned So that the 
longside 14A1 of the chip 14 is situated on the side of the 
leads 22B. The chip 13 and chip 14 are adhesion-fixed in 
positions offset with respect to one another So that the 
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electrodes 15 of the chip 14 are situated further outside than 
the longside 14A1 of the chip 13. 
0220. The Supporting leads 24 are adhesion-fixed to the 
rear surface of the chip 12 via the adhesive layer (16, 23) 
outside the other long side 11A2 of the chip 11. The 
electrodes 15 of the chip 11 and chip 12 are electrically 
connected to the leads 22A via the bonding wires 17, and the 
electrodes 15 of the chip 13 and chip 14 are electrically 
connected to the leads 22B via the bonding wires 17. 
0221) Due to this construction, the loop height of the 
bonding wires 17 is absorbed by the thickness of the 
Semiconductor chip, So the Semiconductor device 29 can be 
made thinner. 

0222. The invention conceived by the inventors has been 
described Specifically based on the aforesaid embodiments, 
but the invention is not limited to these embodiments, it 
being understood that various modifications may be made 
within the Scope and Spirit of the appended claims. 
What is claimed is: 

1. A Semiconductor device comprising: 
a resin Sealing body; 
plural Semiconductor chips situated inside Said resin Seal 

ing body and formed of rectangular-shaped plane Sur 
faces, having a first main Surface and Second main 
Surface facing each other, and having electrodes dis 
posed on the first Side of a first Side and a Second Side 
of Said first main Surface, the first Side and Second Side 
facing each other, and 

leads having inner parts situated inside the resin Sealing 
body and Outer parts situated outside the resin Sealing 
body, the inner parts being electrically connected to the 
electrodes of the plural Semiconductor chips via bond 
ing wires, wherein: 
the first main Surfaces are aligned in the same direction 

with their respective first sides situated on the same 
Side, and Said plural Semiconductor chips are lami 
nated in positions offset with respect to one another 
such that the electrodes of one of the mutually 
opposite Semiconductor chips are situated further 
outside than the first side of the other semiconductor 
chips. 

2. A Semiconductor device as defined in claim 1, wherein: 
Said plural Semiconductor chips are laminated in positions 
offset with respect to one another Such that the Second Side 
of one of the mutually opposite Semiconductor chips is 
situated further inside than the second side of the other 
Semiconductor chip. 

3. A Semiconductor device comprising: 
a resin Sealing body having a rectangular plane Surface; 
first and Second Semiconductor chips situated inside Said 

resin Sealing body and formed of rectangular-shaped 
plane Surfaces, having a first main Surface and Second 
main Surface facing each other, and having electrodes 
disposed on the first Side of a first Side and a Second Side 
of the first main Surface, the first Side and Second Side 
facing each other; 

first leads having inner parts Situated inside the resin 
Sealing body, and outer parts projecting from the first 
Side of the mutually opposite first Side and Second Side 
of the resin Sealing body Situated outside the resin 
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Sealing body, the inner parts being electrically con 
nected to the electrodes of the first Semiconductor chip 
via bonding wires, and 

Second leads having inner parts situated inside the resin 
Sealing body, and Outer parts projecting from the Sec 
ond Side of the resin Sealing body situated outside the 
resin Sealing body, the inner parts being electrically 
connected to the electrodes of the Second Semiconduc 
tor chip via bonding wires, 

wherein: 

the Second main Surface of Said first Semiconductor 
chip and the first main Surface of Said Second Semi 
conductor chip are aligned facing each other with 
their respective first sides situated on the side of the 
Second leads, the first and Second Semiconductor 
chips are adhesion-fixed in positions offset with 
respect to one another Such that the electrodes of the 
Second Semiconductor chip are situated further out 
Side than the first Side of the first Semiconductor chip, 
and the Second Side of the first Semiconductor chip is 
situated further outside than the second side of the 
Second Semiconductor chip, and 

the inner parts of the first leads are adhesion-fixed to the 
first main Surface of Said first Semiconductor chip. 

4. A Semiconductor device comprising: 

a resin Sealing body having a rectangular plane Surface; 

first to fourth semiconductor chips situated inside said 
resin Sealing body and formed of rectangular-shaped 
plane Surfaces, having a first main Surface and Second 
main Surface facing each other, and having electrodes 
disposed on the first Side of a first Side and a Second Side 
of the first main Surface, the first Side and Second Side 
facing each other; 

first leads having inner parts Situated inside the resin 
Sealing body, and Outer parts projecting from the first 
Side of the mutually opposite first Side and Second Side 
of the resin Sealing body Situated outside the resin 
Sealing body, the inner parts being electrically con 
nected to the electrodes of the first and Second Semi 
conductor chip via bonding wires, and 

Second leads having inner parts situated inside the resin 
Sealing body, and Outer parts projecting from the Sec 
ond Side of the resin Sealing body situated outside the 
resin Sealing body, the inner parts being electrically 
connected to the electrodes of the third and fourth 
Semiconductor chips via bonding wires, 

wherein: 

the Second main Surface of the first Semiconductor chip 
and the first main Surface of the Second Semiconduc 
tor chip are aligned facing each other Such that their 
respective first Sides are Situated on the Side of the 
Second leads, the first and Second Semiconductor 
chips are adhesion-fixed in positions offset with 
respect to one another Such that the electrodes of the 
Second Semiconductor chip are situated further out 
Side than the first Side of the first Semiconductor chip, 
and the Second Side of the first Semiconductor chip is 
situated further outside than the second side of the 
Second Semiconductor chip, 
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the Second main Surface of the Second Semiconductor 
chip and the first main Surface of the third Semicon 
ductor chip are aligned facing each other with their 
respective first Sides Situated on the Side of the 
Second leads, the Second and third Semiconductor 
chips are adhesion-fixed in positions offset with 
respect to one another Such that the electrodes of the 
third Semiconductor chip are situated further outside 
than the first Side of the Second Semiconductor chip, 
and the Second Side of the Second Semiconductor 
chip is situated further outside than the Second Side 
of the third Semiconductor chip, 

the Second main Surface of the third Semiconductor 
chip and the first main Surface of the fourth Semi 
conductor chip are aligned facing each other with 
their respective first sides situated on the side of the 
Second leads, the third and fourth Semiconductor 
chips are adhesion-fixed in positions offset with 
respect to one another Such that the electrodes of the 
fourth Semiconductor chip are situated further out 
side than the first side of the third semiconductor 
chip, and the Second Side of the third Semiconductor 
chip is situated further outside than the Second Side 
of the fourth Semiconductor chip, and 

the inner parts of the first leads are adhesion-fixed to the 
first main Surface of the first Semiconductor chip. 

5. A Semiconductor device as defined in claim 4, wherein: 

the ends of the inner parts of the first leads are disposed 
in the vicinity of the electrodes of the first semicon 
ductor chip. 

6. A method of manufacturing a Semiconductor device 
comprising a first and Second Semiconductor chip formed of 
rectangular-shaped plane Surfaces and having a mutually 
opposite first main Surface and Second main Surface, com 
prising the Steps of 

preparing the first and Second Semiconductor chip in 
which electrodes are disposed on one side of a first Side 
and a Second Side of the first main Surface, the Sides 
facing each other, and preparing a lead frame compris 
ing first leads and Second leads having inner parts and 
Outer parts, the ends of these inner parts facing each 
other, 

adhesion-fixing the first Semiconductor chip to the inner 
parts of the first leads with the first main surface of the 
first Semiconductor chip and inner parts of the leads 
facing each other such that the first side of the first 
Semiconductor chip is situated on the Side of the Second 
leads, 

aligning the Second main Surface of the first Semiconduc 
tor chip and first main Surface of the Second Semicon 
ductor chip facing each other Such that the first Side of 
the Second Semiconductor chip is situated on the Side of 
the Second leads, and adhesion-fixing the first Semi 
conductor chip and Second Semiconductor chip in posi 
tions offset with respect to one another Such that the 
electrodes of the Second Semiconductor chip are situ 
ated further outside than the first side of the first 
Semiconductor chip, and 

electrically connecting the electrodes of the first Semicon 
ductor chip to the inner parts of the first leads via 
bonding wires, and electrically connecting the elec 
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trodes of the Second Semiconductor chip to the inner 
parts of the Second leads via bonding wires. 

7. A method of manufacturing the Semiconductor device 
comprising first to fourth Semiconductor chips formed of 
rectangular-shaped plane Surfaces and having a mutually 
opposite first main Surface and Second main Surface, com 
prising the Steps of 

preparing the first to fourth Second Semiconductor chips in 
which electrodes are disposed on one side of a first Side 
and a Second Side of the first main Surface, the Sides 
facing each other, and preparing a lead frame compris 
ing first leads and Second leads having inner parts and 
outer parts, the ends of these inner parts facing each 
other, 

adhesion-fixing the first Semiconductor chip to the inner 
parts of the first leads with the first main surface of the 
first Semiconductor chip and inner parts of the leads 
facing each other such that the first side of the first 
Semiconductor chip is situated on the Side of the Second 
leads, 

aligning the Second main Surface of the first Semiconduc 
tor chip and first main Surface of the Second Semicon 
ductor chip facing each other Such that the first Side of 
the Second Semiconductor chip is situated on the Side of 
the Second leads, and adhesion-fixing the first Semi 
conductor chip and Second Semiconductor chip in posi 
tions offset with respect to one another Such that the 
electrodes of the Second Semiconductor chip are situ 
ated further outside than the first side of the first 
Semiconductor chip, 

aligning the Second main Surface of the Second Semicon 
ductor chip and first main Surface of the third Semi 
conductor chip facing each other Such that the first Side 
of the third Semiconductor chip is situated on the Side 
of the Second leads, and adhesion-fixing the Second 
Semiconductor chip and third Semiconductor chip in 
positions offset with respect to one another Such that the 
electrodes of the third Semiconductor chip are situated 
further outside than the first side of the second semi 
conductor chip, 

aligning the Second main Surface of the third Semicon 
ductor chip and first main Surface of the fourth Semi 
conductor chip facing each other Such that the first Side 
of the fourth Semiconductor chip is situated on the Side 
of the Second leads, and adhesion-fixing the third 
Semiconductor chip and third Semiconductor chip in 
positions offset with respect to one another Such that the 
electrodes of the fourth Semiconductor chip are situated 
further outside than the first side of the third semicon 
ductor chip, and 

electrically connecting the electrodes of the first and 
Second Semiconductor chips to the inner parts of the 
first leads via bonding wires, and electrically connect 
ing the electrodes of the Second and third Semiconduc 
tor chips to the inner parts of the Second leads via 
bonding wires. 

8. A Semiconductor device comprising: 
a resin Sealing body having a rectangular plane Surface; 

first and Second Semiconductor chips situated inside Said 
resin Sealing body and formed of rectangular-shaped 
plane Surfaces, having a first main Surface and Second 
main Surface facing each other, and having electrodes 
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disposed on the first Side of a first Side and a Second Side 
of the first main Surface, the first Side and Second Side 
facing each other; 

first leads having inner parts Situated inside the resin 
Sealing body, and outer parts projecting from the first 
Side of the mutually opposite first Side and Second Side 
of the resin Sealing body Situated outside the resin 
Sealing body, the ends of the inner parts being electri 
cally connected to the electrodes of the first Semicon 
ductor chip via bonding wires, and the midparts of the 
inner parts being interposed between the first chip and 
Second chip; and 

Second leads having inner parts situated inside the resin 
Sealing body, and Outer parts projecting from the Sec 
ond Side of the resin Sealing body situated outside the 
resin Sealing body, the inner parts being electrically 
connected to the electrodes of the Second Semiconduc 
tor chip via bonding wires, 

wherein: 

the Second main Surface of the first Semiconductor chip 
and the first main Surface of the Second Semiconduc 
tor chip are aligned facing each other Such that their 
respective first Sides are situated on the Side of the 
Second leads, the first and Second Semiconductor 
chips are adhesion-fixed in positions offset with 
respect to one another Such that the electrodes of the 
Second Semiconductor chip are situated further out 
Side than the ends of the inner parts of the first leads, 
and the ends of the inner parts of the first leads are 
situated further outside than the first side of the first 
Semiconductor chip. 

9. A Semiconductor device comprising: 
a resin Sealing body having a rectangular plane Surface; 
first to fourth Second Semiconductor chips situated inside 

Said resin Sealing body and formed of rectangular 
shaped plane Surfaces, having a first main Surface and 
Second main Surface facing each other, and having 
electrodes disposed on the first Side of a first Side and 
a Second Side of the first main Surface, the first Side and 
Second Side facing each other; 

first leads having inner parts Situated inside the resin 
Sealing body, and outer parts projecting from the first 
Side of the mutually opposite first Side and Second Side 
of the resin Sealing body Situated outside the resin 
Sealing body, the ends of the inner parts being electri 
cally connected to the electrodes of the first and Second 
Semiconductor chips via bonding wires, and the mid 
parts of the inner parts being interposed between the 
Second chip and third chip; and 

Second leads having inner parts situated inside the resin 
Sealing body, and Outer parts projecting from the Sec 
ond Side of the resin Sealing body situated outside the 
resin Sealing body, the inner parts being electrically 
connected to electrodes of the third and fourth semi 
conductor chips via bonding wires, 

wherein: 

the Second main Surface of the first Semiconductor chip 
and the first main Surface of the Second Semiconduc 
tor chip are aligned facing each other Such that the 
electrodes of the first and Second Semiconductor 
chips are Situated on the Side of the Second leads, and 
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the first and Second Semiconductor chips are adhe 
Sion-fixed in positions offset with respect to one 
another Such that the electrodes of the Second Semi 
conductor chip are situated further outside than the 
first Side of the first Semiconductor chip, 

the Second main Surface of the Second Semiconductor 
chip and the first main Surface of the third Semicon 
ductor chip are aligned facing each other Such that 
the first side of the third semiconductor chip is 
Situated on the Side of the Second leads, and the 
Second and third Semiconductor chips are adhesion 
fixed in positions offset with respect to one another 
such that the ends of the inner parts of the first leads 
are situated further outside than the first side of the 
first Semiconductor chip, and the electrodes of the 
third Semiconductor chip are situated further outside 
than the ends of the inner parts of the first leads, and 

the Second main Surface of the third Semiconductor 
chip and the first main Surface of the fourth Semi 
conductor chip are aligned facing each other Such 
that the first side of the fourth semiconductor chip is 
Situated on the Side of the Second leads, and the third 
and fourth Semiconductor chips are adhesion-fixed in 
positions offset with respect to one another Such that 
the electrodes of the fourth Semiconductor chip are 
situated further outside than the first side of the third 
Semiconductor chip. 

10. A Semiconductor device comprising: 
a resin Sealing body having a rectangular plane Surface; 
first to fourth Second Semiconductor chips situated inside 

Said resin Sealing body and formed of rectangular 
shaped plane Surfaces, having a first main Surface and 
Second main Surface facing each other, and having 
electrodes disposed on the first Side of a first Side and 
a Second Side of the first main Surface, the first Side and 
Second Side facing each other; 

first leads having inner parts Situated inside the resin 
Sealing body, and Outer parts projecting from the first 
Side of the mutually opposite first Side and Second Side 
of the resin Sealing body Situated outside the resin 
Sealing body; and 

Second leads having inner parts situated inside the resin 
Sealing body, and Outer parts projecting from the Sec 
ond Side of the resin Sealing body situated outside the 
resin Sealing body, the inner parts being electrically 
connected to the electrodes of the first to fourth semi 
conductor chips via bonding wires, 

wherein: 

the Second main Surface of the first Semiconductor chip 
and the first main Surface of the Second Semiconduc 
tor chip are aligned facing each other Such that the 
first and Second Semiconductor chips are situated on 
the Side of the Second leads, and the first and Second 
Semiconductor chips are adhesion-fixed in positions 
offset with respect to one another such that the 
electrodes of the Second Semiconductor chip are 
situated further outside than the first side of the first 
Semiconductor chip, 

the Second main Surface of the Second Semiconductor 
chip and the first main Surface of the third Semicon 
ductor chip are aligned facing each other Such that 
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the first side of the third semiconductor chip is 
Situated on the Side of the first leads, and the Second 
and third Semiconductor chips are adhesion-fixed in 
positions offset with respect to one another Such that 
the electrodes of the third Semiconductor chip are 
situated further outside than the first side of the 
Second Semiconductor chip, and 

the Second main Surface of the third Semiconductor 
chip and the first main Surface of the fourth Semi 
conductor chip are aligned facing each other Such 
that the first side of the fourth semiconductor chip is 
situated on the side of the first leads, and the third 
and fourth Semiconductor chips are adhesion-fixed in 
positions offset with respect to one another Such that 
the electrodes of the fourth Semiconductor chip are 
situated further outside than the first side of the third 
Semiconductor chip, and the Second Side of the third 
Semiconductor chip is situated further outside than 
the Second Side of the fourth Semiconductor chip, 
and 

the ends of the inner parts of the first leads are adhe 
Sion-fixed to any of the first to fourth semiconductor 
chips. 

11. A Semiconductor device comprising: 
a resin Sealing body having a rectangular plane Surface; 

first to fourth Second Semiconductor chips situated inside 
Said resin Sealing body and formed of rectangular 
shaped plane Surfaces, having a first main Surface and 
Second main Surface facing each other, and having 
electrodes disposed on the first Side of a first Side and 
a Second Side of the first main Surface, the first Side and 
Second Side facing each other; 

leads having inner parts situated inside the resin Sealing 
body, and outer parts projecting from the first Side of 
the mutually opposite first Side and Second Side of the 
resin Sealing body Situated outside the resin Sealing 
body; and 

Supporting leads which Support any of the first to fourth 
Semiconductor chips, 

wherein: 

the Second main Surface of the first Semiconductor chip 
and the first main Surface of the Second Semiconduc 
tor chip are aligned facing each other Such that the 
first and Second Semiconductor chips are situated on 
the Side of the Second leads, and the first and Second 
Semiconductor chips are adhesion-fixed in positions 
offset with respect to one another such that the 
electrodes of the Second Semiconductor chip are 
situated further outside than the first side of the first 
Semiconductor chip, and the Second Side of the first 
Semiconductor chip is situated further outside than 
the Second Side of the Second Semiconductor chip, 

the Second main Surface of the Second Semiconductor 
chip and the first main Surface of the third Semicon 
ductor chip are aligned facing each other Such that 
the first side of the third semiconductor chip is 
Situated on the Side of the first leads, and the Second 
and third Semiconductor chips are adhesion-fixed in 
positions offset with respect to one another Such that 
the electrodes of the third Semiconductor chip are 
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situated further outside than the first side of the 
Second Semiconductor chip, and the Second Side of 
the Second Semiconductor chip is situated further 
outside than the Second Side of the third Semicon 
ductor chip, 

the Second main Surface of the third Semiconductor 
chip and the first main Surface of the fourth Semi 
conductor chip are aligned facing each other Such 
that the first side of the fourth semiconductor chip is 
situated on the side of the first leads, the third and 
fourth Semiconductor chip are adhesion-fixed in 
positions offset with respect to one another Such that 
the electrodes of the fourth Semiconductor chip are 
situated further outside than the first side of the third 
Semiconductor chip, and the Second Side of the third 
Semiconductor chip is situated further outside than 
the Second Side of the fourth Semiconductor chip, 
and 

the Supporting leads are adhesion-fixed to the Second 
main Surface of any of the first to fourth Semicon 
ductor chips. 

12. A Semiconductor device comprising: 
a resin Sealing body having a rectangular plane Surface; 
first to fourth Second Semiconductor chips situated inside 

Said resin Sealing body and formed of rectangular 
shaped plane Surfaces, having a first main Surface and 
Second main Surface facing each other, and having 
electrodes disposed on the first Side of a first Side and 
a Second Side of the first main Surface, the first side and 
Second Side facing each other; 

first leads having inner parts Situated inside the resin 
Sealing body, and Outer parts projecting from the first 
Side of the mutually opposite first Side and Second Side 
of the resin Sealing body Situated outside the resin 
Sealing body, the inner parts being electrically con 
nected to the electrodes of the first and Second Semi 
conductor chips via bonding wires, 

Second leads having inner parts situated inside the resin 
Sealing body, and Outer parts projecting from the Sec 
ond Side of the resin Sealing body situated outside the 
resin Sealing body, the inner parts being electrically 
connected to the electrodes of the third and fourth 
Semiconductor chips via bonding wires, and 

Supporting leads which Support the first Semiconductor 
chip, 

wherein: 

the Second main Surface of the first Semiconductor chip 
and the Second main Surface of the Second Semicon 
ductor chip are aligned facing each other Such that 
the first Sides of the first and Second Semiconductor 
chips are situated on the Side of the first leads, and 
the first and Second Semiconductor chips are adhe 
Sion-fixed in positions offset with respect to one 
another Such that the electrodes of the Second Semi 
conductor chip are situated further outside than the 
first Side of the first Semiconductor chip, and the 
Second Side of the first Semiconductor chip is situated 
further outside than the second side of the second 
Semiconductor chip, 

the Second main Surface of the Second Semiconductor 
chip and the Second main Surface of the third Semi 
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conductor chip are aligned facing each other Such 
that the first side of the third semiconductor chip is 
Situated on the Side of the Second leads, and the 
Second and third Semiconductor chips are adhesion 
fixed in positions offset with respect to one another 
Such that the first side of the third semiconductor 
chip is situated further outside than the Second Side 
of the first semiconductor chip, and the first side of 
the Second Semiconductor chip is situated further 
outside than the Second Side of the third Semicon 
ductor chip, 

the first main Surface of the third Semiconductor chip 
and the Second main Surface of the fourth Semicon 
ductor chip are aligned facing each other Such that 
the first side of the fourth semiconductor chip is 
Situated on the Side of the Second leads, and the third 
and fourth Semiconductor chips are adhesion-fixed in 
positions offset with respect to one another Such that 
the electrodes of the third Semiconductor chip are 
situated further outside than the first side of the 
fourth Semiconductor chip, and the first Side of the 
Second Semiconductor chip is situated further outside 
than the Second Side of the fourth Semiconductor 
chip, and 

the Supporting leads are adhesion-fixed to the first main 
Side of the first Semiconductor chip. 

13. A method of manufacturing a Semiconductor device 
comprising first to fourth Semiconductor chips formed of 
rectangular-shaped plane Surfaces and having a mutually 
opposite first main Surface and Second main Surface, com 
prising the Steps of 

preparing the first to fourth Second Semiconductor chips in 
which electrodes are disposed on one side of a first Side 
and a Second Side of the first main Surface, the Sides 
facing each other, and preparing a lead frame compris 
ing first leads and Second leads having inner parts and 
Outer parts, the ends of these inner parts facing each 
other, and Supporting leads disposed between the first 
lead and Second lead, 

adhesion-fixing the first Semiconductor chip to the Sup 
porting leads with the first main Surface of the first 
Semiconductor chip and Supporting leads facing each 
other Such that the first side of the first semiconductor 
chip is situated on the Side of the first leads, 

aligning the Second main Surface of the Second Semicon 
ductor chip and first main Surface of the Second Semi 
conductor chip facing each other Such that the first Side 
of the Second Semiconductor chip is situated on the Side 
of the first leads, and adhesion-fixing the first Semicon 
ductor chip and Second Semiconductor chip in positions 
offset with respect to one another Such that the elec 
trodes of the Second Semiconductor chip are situated 
further outside than the first side of the first semicon 
ductor chip, and the first Side of the first Semiconductor 
chip is situated further outside than the Second Side of 
the Second Semiconductor chip, 

aligning the Second main Surface of the Second Semicon 
ductor chip and Second main Surface of the third 
Semiconductor chip facing each other Such that the first 
Side of the third Semiconductor chip is situated on the 
Side of the Second leads, and adhesion-fixing the Sec 
ond Semiconductor chip and third Semiconductor chip 
in positions offset with respect to one another Such that 
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the first side of the third semiconductor chip are situ 
ated further outside than the second side of the first 
Semiconductor chip, and the first Side of the Second 
Semiconductor chip is situated further outside than the 
Second Side of the third Semiconductor chip, 

aligning the first main Surface of the third Semiconductor 
chip and Second main Surface of the fourth Semicon 
ductor chip facing each other Such that the first Side of 
the fourth Semiconductor chip is situated on the Side of 
the Second leads, and adhesion-fixing the third Semi 
conductor chip and fourth Semiconductor chip in posi 
tions offset with respect to one another Such that the 
electrodes of the third Semiconductor chip are situated 
further outside than the first side of the fourth semi 
conductor chip, and the Second Side of the fourth 
Semiconductor chip is situated further outside than the 
first Side of the Second Semiconductor chip, and 

electrically connecting the electrodes of the first and 
Second Semiconductor chips to the inner parts of the 
first leads via bonding wires, and electrically connect 
ing the electrodes of the third and fourth Semiconductor 
chips to the inner parts of the Second leads via bonding 
WCS. 

14. A Semiconductor device comprising: 
a resin Sealing body having a rectangular plane Surface; 

first to fourth Second Semiconductor chips situated inside 
Said resin Sealing body and formed of rectangular 
shaped plane Surfaces, having a first main Surface and 
Second main Surface facing each other, and having 
electrodes disposed on the first side of a first side and 
a Second Side of the first main Surface, the first Side and 
Second Side facing each other; 

first leads having inner parts Situated inside the resin 
Sealing body, and Outer parts projecting from the first 
Side of the mutually opposite first Side and Second Side 
of the resin Sealing body Situated outside the resin 
Sealing body, the inner parts being electrically con 
nected to the electrodes of the first and Second Semi 
conductor chips via bonding wires, 

Second leads having inner parts situated inside the resin 
Sealing body, and Outer parts projecting from the first 
Side of the mutually opposite first Side and Second Side 
of the resin Sealing body Situated outside the resin 
Sealing body, the inner parts being electrically con 
nected to the electrodes of the third and fourth semi 
conductor chips via bonding wires, 

first Supporting leads which Support the Second Semicon 
ductor chip; and 

Second Supporting leads which Support the third Semicon 
ductor chip, 

wherein: 

the Second main Surface of the first Semiconductor chip 
and the first main Surface of the Second Semiconduc 
tor chip are aligned facing each other Such that the 
first Sides of the first and Second Semiconductor chips 
are situated on the side of the first leads, and the first 
and Second Semiconductor chips are adhesion-fixed 
in positions offset with respect to one another Such 
that the electrodes of the Second Semiconductor chip 
are situated further outside than the first side of the 
first Semiconductor chip, 
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the Second main Surface of the Second Semiconductor 
chip and the Second main Surface of the third Semi 
conductor chip are aligned facing each other Such 
that the first side of the third semiconductor chip is 
Situated on the Side of the Second leads, and the 
Second and third Semiconductor chips are adhesion 
fixed in positions offset with respect to one another 
Such that the first side of the third semiconductor 
chip is situated further outside than the Second Side 
of the Second Semiconductor chip, and the first Side 
of the Second Semiconductor chip is situated further 
outside than the Second Side of the third Semicon 
ductor chip, 

the first main Surface of the third Semiconductor chip 
and the Second main Surface of the fourth Semicon 
ductor chip are aligned facing each other Such that 
the first side of the fourth semiconductor chip is 
Situated on the Side of the Second leads, and the third 
and fourth Semiconductor chip are adhesion-fixed in 
positions offset with respect to one another Such that 
the electrodes of the third Semiconductor chip are 
situated further outside than the first side of the 
fourth Semiconductor chip, and 

the first Supporting leads are adhesion-fixed to the 
Second main Surface of the Second Semiconductor 
chip outside the Second Side of the third Semicon 
ductor chip, and 

the Second Supporting leads are adhesion-fixed to the 
Second main Surface of the third Semiconductor chip 
outside the Second Side of the Second Semiconductor 
chip. 

15. A Semiconductor device comprising: 
a resin Sealing body having a rectangular plane Surface; 
first to fourth Second Semiconductor chips situated inside 

Said resin Sealing body and formed of rectangular 
shaped plane Surfaces, having a first main Surface and 
Second main Surface facing each other, and having 
electrodes disposed on the first Side of a first Side and 
a Second Side of the first main Surface, the first Side and 
Second Side facing each other; 

first leads having inner parts Situated inside the resin 
Sealing body, and outer parts projecting from the first 
Side of the mutually opposite first Side and Second Side 
of the resin Sealing body Situated outside the resin 
Sealing body, the inner parts being electrically con 
nected to the electrodes of the first and Second Semi 
conductor chipS bonding wires, and 

Second leads having inner parts situated inside the resin 
Sealing body, and outer parts projecting from the first 
Side of the mutually opposite first Side and Second Side 
of the resin Sealing body Situated outside the resin 
Sealing body, the inner parts being electrically con 
nected to the electrodes of the third and fourth semi 
conductor chips via bonding wires, 

wherein: 

the Second main Surface of the first Semiconductor chip 
and the first main Surface of the Second Semiconduc 
tor chip are aligned facing each other Such that the 
first Sides of the first and Second Semiconductor chips 
are situated on the side of the first leads, and the first 
and Second Semiconductor chips are adhesion-fixed 
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in positions offset with respect to one another Such 
that the electrodes of the Second Semiconductor chip 
are situated further outside than the first side of the 
first semiconductor chip, and the first side of the first 
Semiconductor chip is situated further outside than 
the Second Side of the Second Semiconductor chip, 

the Second main Surface of the Second Semiconductor 
chip and the Second main Surface of the third Semi 
conductor chip are aligned facing each other Such 
that the first side of the third semiconductor chip is 
Situated on the Side of the Second leads, and the 
Second and third Semiconductor chips are adhesion 
fixed in positions offset with respect to one another 
Such that the first side of the third semiconductor 
chip is situated further outside than the Second Side 
of the Second Semiconductor chip, and the first Side 
of the Second Semiconductor chip is situated further 
outside than the Second Side of the third Semicon 
ductor chip, 

the first main Surface of the third Semiconductor chip 
and the Second main Surface of the fourth Semicon 
ductor chip are aligned facing each other Such that 
the first side of the fourth semiconductor chip is 
Situated on the Side of the Second leads, and the third 
and fourth Semiconductor chip are adhesion-fixed in 
positions offset with respect to one another Such that 
the electrodes of the third Semiconductor chip are 
situated further outside than the first side of the 
fourth Semiconductor chip, and the Second Side of 
the fourth semiconductor chip is situated further 
outside than the Second Side of the third Semicon 
ductor chip, 

the ends of the first leads are adhesion-fixed to the 
Second main Surfaces of the Second and fourth Semi 
conductor chips outside the Second Side of the third 
Semiconductor chip, and 

the ends of the Second leads are adhesion-fixed to the 
Second main Surface of the first and third Semicon 
ductor chips outside the Second Side of the Second 
Semiconductor chip. 

16. A Semiconductor device comprising: 
a resin Sealing body having a rectangular plane Surface; 
first to fourth Second Semiconductor chips situated inside 

Said resin Sealing body and formed of rectangular 
shaped plane Surfaces, having a first main Surface and 
Second main Surface facing each other, and having 
electrodes disposed on the first Side of a first Side and 
a Second Side of the first main Surface, the first Side and 
Second Side facing each other; 

first leads having inner parts Situated inside the resin 
Sealing body, and Outer parts projecting from the first 
Side of the mutually opposite first Side and Second Side 
of the resin Sealing body Situated outside the resin 
Sealing body, the inner parts being electrically con 
nected to the electrodes of the first and Second Semi 
conductor chips via bonding wires, 

Second leads having inner parts situated inside the resin 
Sealing body, and Outer parts projecting from the first 
Side of the mutually opposite first Side and Second Side 
of the resin Sealing body Situated outside the resin 
Sealing body, the inner parts being electrically con 
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nected to the electrodes of the third and fourth semi 
conductor chips via bonding wires, and 

Supporting leads which Support the first Semiconductor 
chip, 

wherein: 

the Second main Surface of the first Semiconductor chip 
and the first main Surface of the Second Semiconduc 
tor chip are aligned facing each other Such that the 
first Side of the first Semiconductor chip is situated on 
the side of the first leads, the second side of the 
Second Semiconductor chip is situated on the Side of 
the Second leads, and the first and Second Semicon 
ductor chips are adhesion-fixed in positions offset 
with respect to one another Such that the electrodes 
of the Second Semiconductor chip are Situated further 
outside than the Second Side of the first Semiconduc 
tor chip, 

the Second and third Semiconductor chips are adhesion 
fixed with the Second main Surface of the Second 
Semiconductor chip facing the Second main Surface 
of the third semiconductor chip Such that the first 
Side of the third Semiconductor chip is situated on the 
side of the first leads, 

the first main Surface of the third Semiconductor chip 
and the Second main Surface of the fourth Semicon 
ductor chip are aligned facing each other Such that 
the first side of the fourth semiconductor chip is 
Situated on the Side of the Second leads, and the third 
and fourth Semiconductor chip are adhesion-fixed in 
positions offset with respect to one another Such that 
the electrodes of the third Semiconductor chip are 
situated further outside than the second side of the 
fourth Semiconductor chip, and 

the Supporting leads are adhesion-fixed to the first main 
Surface of the first Semiconductor chip. 

17. A Semiconductor device comprising: 
a resin Sealing body having a rectangular plane Surface; 
first to fourth Second Semiconductor chips situated inside 

Said resin Sealing body and formed of rectangular 
shaped plane Surfaces, having a first main Surface and 
Second main Surface facing each other, and having 
electrodes disposed on the first Side of a first Side and 
a Second Side of the first main Surface, the first Side and 
Second Side facing each other; 

first leads having inner parts Situated inside the resin 
Sealing body, and outer parts projecting from the first 
Side of the mutually opposite first Side and Second Side 
of the resin Sealing body Situated outside the resin 
Sealing body, the inner parts being electrically con 
nected to the electrodes of the first and Second Semi 
conductor chips via bonding wires, 

Second leads having inner parts situated inside the resin 
Sealing body, and outer parts projecting from the first 
Side of the mutually opposite first Side and Second Side 
of the resin Sealing body Situated outside the resin 
Sealing body, the inner parts being electrically con 
nected to the electrodes of the third and fourth semi 
conductor chips via bonding wires, and 

Supporting leads which Support the first Semiconductor 
chip, 
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wherein: 

the Second main Surface of the first Semiconductor chip 
and the first main Surface of the Second Semiconduc 
tor chip are aligned facing each other Such that the 
first Sides of the first and Second Semiconductor chips 
are situated on the side of the first leads, and the first 
and Second Semiconductor chips are adhesion-fixed 
in positions offset with respect to one another Such 
that the electrodes of the Second Semiconductor chip 
are situated further outside than the first side of the 
first semiconductor chip, and the first side of the first 
Semiconductor chip is situated further outside than 
the Second Side of the Second Semiconductor chip, 

the Second main Surface of the Second Semiconductor 
chip and the first main Surface of the third Semicon 
ductor chip are aligned facing each other Such that 
the first side of the third semiconductor chip is 
Situated on the Side of the Second leads, and the 
Second and third Semiconductor chips are adhesion 
fixed in positions offset with respect to one another 
Such that the electrodes of the third semicoonductor 
chip are situated further outside than the Second Side 
of the first semiconductor chip, and the first side of 
the Second Semiconductor chip is situated further 
outside than the Second Side of the third Semicon 
ductor chip, 

the Second main Surface of the third Semiconductor 
chip and the first main Surface of the fourth Semi 
conductor chip are aligned facing each other Such 
that the first side of the fourth semiconductor chip is 
Situated on the Side of the Second leads, and the third 
and fourth Semiconductor chip are adhesion-fixed in 
positions offset with respect to one another Such that 
the electrodes of the fourth Semiconductor chip are 
situated further outside than the first side of the third 
Semiconductor chip, and the Second Side of the third 
Semiconductor chip is situated further outside than 
the Second Side of the fourth Semiconductor chip, 
and 

the Supporting leads are adhesion-fixed to the first main 
Surface of the first Semiconductor chip. 

18. A Semiconductor device comprising: 
a resin Sealing body having a rectangular plane Surface; 
first to fourth Second Semiconductor chips situated inside 

Said resin Sealing body and formed of rectangular 
shaped plane Surfaces, having a first main Surface and 
Second main Surface facing each other, and having 
electrodes disposed on the first Side of a first Side and 
a Second Side of the first main Surface, the first Side and 
Second Side facing each other; 

first leads having inner parts Situated inside the resin 
Sealing body, and Outer parts projecting from the first 
Side of the mutually opposite first Side and Second Side 
of the resin Sealing body Situated outside the resin 
Sealing body, the inner parts being electrically con 
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nected to the electrodes of the first and Second Semi 
conductor chips via bonding wires, 

Second leads having inner parts situated inside the resin 
Sealing body, and outer parts projecting from the first 
Side of the mutually opposite first Side and Second Side 
of the resin Sealing body Situated outside the resin 
Sealing body, the inner parts being electrically con 
nected to the electrodes of the third and fourth semi 
conductor chips via bonding wires, and 

Supporting leads which Support the Second Semiconductor 
chip, 

wherein: 

the first main Surface of the first Semiconductor chip 
and the Second main Surface of the Second Semicon 
ductor chip are aligned facing each other Such that 
the first Sides of the first and Second Semiconductor 
chips are situated on the Side of the first leads, and 
the first and Second Semiconductor chips are adhe 
Sion-fixed in positions offset with respect to one 
another Such that the electrodes of the first Semicon 
ductor chip are situated further outside than the first 
Side of the Second Semiconductor chip, and the 
Second Side of the Second Semiconductor chip is 
situated further outside than the second side of the 
first Semiconductor chip, 

the Second main Surface of the Second Semiconductor 
chip and the Second main Surface of the third Semi 
conductor chip are aligned facing each other Such 
that the first side of the third semiconductor chip is 
Situated on the Side of the Second leads, and the 
Second and third Semiconductor chips are adhesion 
fixed in positions offset with respect to one another 
Such that the electrodes of the third semiconductor 
chip are situated further outside than the Second Side 
of the Second Semiconductor chip, and the electrodes 
of the Second Semiconductor chip are Situated further 
outside than the Second Side of the third Semicon 
ductor chip, 

the Second main Surface of the third Semiconductor 
chip and the first main Surface of the fourth Semi 
conductor chip are aligned facing each other Such 
that the first side of the fourth semiconductor chip is 
Situated on the Side of the Second leads, and the 
Second and third Semiconductor chips are adhesion 
fixed in positions offset with respect to one another 
Such that the electrodes of the fourth semiconductor 
chip are situated further outside than the first side of 
the third Semiconductor chip, and the Second Side of 
the third Semiconductor chip is situated further out 
Side than the Second Side of the fourth Semiconductor 
chip, and 

the Supporting leads are adhesion-fixed to the Second 
main Surface of the Second Semiconductor chip out 
Side the Second Side of the first Semiconductor chip. 
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