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(57) ABSTRACT 

There are described an improvement in the mass-productiv 
ity of a plastic-packaged semiconductor device Which 
includes a plurality of chips that are connected to leads and 
assembled into one package While their main surfaces are 
positioned so as to oppose one another and Which enables 
selection of one of the chips With a feWer number of leads. 
The semiconductor device includes a pair of identical chips 
including a plurality of electrode pads provided in a roW in 
the center of the main surface of the chip, and the electrode 
pads provided in the corresponding positions form a pair of 
electrode pads. The plurality of electrode pads Which permit 
input or output of a common signal in or from the chips are 
connected to the respective sides of the common lead by Way 
of a pair of electrode bumps. TWo pairs of electrode pads 
Which permit input or output of individual signals to the 
respective chips and Which are provided side by side to each 
other are electrically connected to respective sides of the 
common lead by Way of an electrode bump formed on one 
of the pair of electrode pads as Well as by Way of another 
adjacent electrode bump formed on the electrode pad of the 
other pair of electrode pads. 
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PLASTIC-PACKAGED SEMICONDUCTOR DEVICE 
INCLUDING A PLURALITY OF CHIPS 

BACKGROUND OF THE INVENTION 

[0001] 1. Field of the Invention 

[0002] The present invention relates to a semiconductor 
device, and more particularly to a plastic-packaged semi 
conductor device in Which the main surfaces of a plurality of 
chips are connected to leads While being arranged so as to 
oppose one another. 

[0003] 2. Background Art 

[0004] A plastic-packaged semiconductor device having 
tWo chips encapsulated therein is disclosed in, e.g., (1) 
Japanese Patent Application Laid-open No. Hei-7-130949, 
(2) Japanese Patent Application Laid-open No. Hei-4-61152, 
and (3) Japanese Patent Application Laid-open No. Hei-S 
109975. 

[0005] Publication (1) describes al semiconductor device 
having tWo chips encapsulated therein such that their main 
surfaces are arranged so as to oppose each other With a lead 
sandWiched therebetWeen and such that each of the main 
surfaces faces the corresponding side of the lead. Electrode 
pads are provided on the respective surfaces of the chips in 
a symmetrical pattern. The electrode pads facing each other 
are connected to a common lead With electrode bumps 
disposed betWeen the respective pads and the lead. As can be 
seen from FIG. 2 of Publication (1), in order to enable 
selection of one of the chips, the tWo chips additionally 
required a total of siX electrode pads, siX electrode bumps, 
and tWo lead frames. Further, there must be separately 
prepared chips having electrode pads arranged thereon in 
different patterns, thus deteriorating the mass-productivity 
of the semiconductor device. 

[0006] Publication (2) describes a semiconductor device 
having tWo chips encapsulated therein such that their main 
surfaces are arranged so as to oppose each other With a lead 
sandWiched therebetWeen and such that each of the main 
surface faces the corresponding side of the lead. Electrode 
pads are provided on the respective main surfaces of the 
chips in a symmetrical pattern While a common lead is 
sandWiched therebetWeen. A signal other than a chip selec 
tion signal is input to a pair of electrode pads as a common 
signal. Another pair of electrode pads are provided on the 
respective main surfaces in an asymmetrical pattern, and one 
of the electrode pads is connected to a lead speci?cally 
provided for one chip, and the other electrode pad is 
connected to a lead speci?cally provided for the other chip. 
Only the chip selection signal is input to the electrode pad 
of the chip to be selected. As can be seen from FIG. 2 of 
Publication (2), to enable selection of one of the chips, a 
dummy pad not connected to an internal circuit of the chip 
must be additionally provided on each chip, and there must 
be separately prepared chips having electrode pads arranged 
in different patterns. 

[0007] Publication (3) describes a semiconductor device 
comprising tWo chips. Electrode pads are provided in the 
center of the main surface of each chip and are arranged 
along the longitudinal direction. The chips are encapsulated 
in a package in such a Way that the main surfaces of the chips 
are oriented in the same direction. The corresponding elec 
trode pads provided on the chips are connected to a common 
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lead by means of a Wire, thus rendering a manufacturing 
process complicated. As shoWn in FIGS. 6 and 8 of Pub 
lication (3), tWo lead frames are required, adding to the 
manufacturing cost. 

[0008] The present invention has been conceived to solve 
such draWbacks as mentioned previously, and a ?rst object 
of the present invention is to provide a plastic-packaged 
semiconductor device Which has improved mass-productiv 
ity and enables selection of one of a plurality of chips With 
a feWer number of leads, Wherein the main surfaces of the 
chips are connected to leads and are arranged so as to face 
one another. 

[0009] A second object of the present invention is to 
provide a plastic-packaged semiconductor device Which 
comprises tWo chips having electrode pads provided thereon 
in an identical pattern and having their main surfaces 
arranged so as to oppose each other and Which enables 
selection of one of the tWo chips through use of one lead 
frame. 

[0010] A third object of the present invention is to provide 
a plastic-packaged semiconductor device Which comprises 
tWo chips having electrode pads provided thereon in a 
symmetrical pattern and having their main surfaces arranged 
so as to oppose each other and Which enables selection of 
one of the chips through use of one lead frame. 

SUMMARY OF THE INVENTION 

[0011] According to one aspect of the present invention, a 
plastic-packaged semiconductor device comprises at least a 
pair of chips, and the pair of chips are positioned so as to 
face each other and connected to common leads betWeen the 
pair of chips. 

[0012] The pair of chips include a plurality of electrode 
pads Which are provided respectively in mutually corre 
sponding positions on the main surface of the respective 
chips such that the electrode pads provided in the corre 
sponding positions form a plurality of pairs of electrode pads 
betWeen the pair of chips. 

[0013] A plurality of pairs of electrode pads are electri 
cally connected respectively to opposite sides of one of the 
common leads by Way of electrode bumps formed on each 
of the respective electrode pads, and permit input or output 
of a common signal in or from the chips. 

[0014] Further, a pair of electrode pads are provided side 
by side to each other betWeen the pair of chips. One of the 
pads is electrically connected to one side of a selected 
common lead by Way of an electrode bump formed on the 
electrode pad, and the other of the pads is electrically 
connected to other side of the selected common lead by Way 
of an electrode bump formed on the electrode pad. The pair 
of electrode pads permit input or output of individual signals 
to the respective chips. 

[0015] According to another aspect of the invention, a pair 
of electrode pads are provided mutually at selected positions 
betWeen the pair of chips. One of the pads is electrically 
connected to a ?rst selected lead by Way of an electrode 
bump formed on the electrode pad, and the other of the pads 
is electrically connected to a second selected lead by Way of 
an electrode bump formed on the electrode pad. The pair of 
electrode pads permit input or output of individual signals to 
the respective chips. 
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[0016] In another aspect, in the semiconductor device, the 
pair of pads are arranged in a roW substantially along the 
center line of the main surface of the respective chips. 

[0017] In another aspect, in the semiconductor device, the 
pair of pads are arranged in tWo roWs on the main surface of 
the respective chips in a longitudinal direction. 

[0018] In another aspect, in the semiconductor device, a 
plurality of electrode pads are provided on the main surface 
of the respective chips in a symmetrical manner such that the 
electrode pads provided in corresponding positions form a 
pair of electrode pads. 

[0019] In another aspect, in the semiconductor device, 
each of the pair of chips Works as a composite chip Which 
incorporates therein a plurality of unit chips. 

[0020] In another aspect, in the semiconductor device, the 
electrode pads are formed into a roW substantially along the 
center line of the main surface of the chips and are electri 
cally connected to the leads, and the lead are ?xedly bonded 
to the main surfaces of the chips by means of a resin-made 
adhesive. 

[0021] Other and further objects, features and advantages 
of the invention Will appear more fully from the folloWing 
description. 

DESCRIPTION OF THE DRAWINGS 

[0022] FIGS. 1A to 1D are cross-sectional vieWs arranged 
in sequential order of manufacture of a semiconductor 
device according to ?rst and second embodiments of the 
present invention; 

[0023] FIGS. 2A and 2B are plan vieWs for describing the 
layout of electrode pads according to the ?rst and second 
embodiments; 
[0024] FIG. 3 is a plan vieW for describing connection 
betWeen leads and electrode bumps according to the ?rst 
embodiment; 
[0025] FIGS. 4A and 4B are cross-sectional vieWs for 
eXplaining connection among electrode pads, electrode 
bumps, individual leads, and common leads according to the 
?rst, second, and fourth embodiments; 

[0026] FIG. 5 is a plan vieW for describing connection 
betWeen leads and electrode bumps according to the second 
embodiment; 
[0027] FIG. 6 is a cross-sectional vieW shoWing a semi 
conductor device according to a third embodiment of the 
present invention; 

[0028] FIGS. 7A and 7B are plan vieWs for describing the 
layout of electrode pads according to the third embodiment; 

[0029] FIG. 8 is a cross-sectional vieW shoWing a semi 
conductor device according to a fourth embodiment of the 
present invention; 

[0030] FIGS. 9A and 9B are plan vieWs for describing the 
layout of electrode pads according to the fourth embodi 
ment; and 

[0031] FIG. 10 is a plan vieW for describing connection 
betWeen electrode bumps and leads according to the fourth 
embodiment. 
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DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

[0032] Some embodiments of the present invention Will be 
described hereinbeloW by reference to the accompanying 
draWings. Throughout the speci?cation, like reference 
numerals designate like or identical elements. 

[0033] First Embodiment 

[0034] FIGS. 1A through 1D are cross-sectional vieWs 
arranged in sequential order of manufacture of a semicon 
ductor device according to a ?rst embodiment of the present 
invention. 

[0035] FIGS. 2A and 2B are plan vieWs for describing the 
layout of electrode pads according to the ?rst embodiment; 
FIG. 3 is a schematic representation shoWing connection 
betWeen leads and electrode bumps; and FIG. 4A is a 
cross-sectional vieW for eXplaining connection among elec 
trode pads, electrode bumps, and common leads. 

[0036] First described is the con?guration of a semicon 
ductor device having chips, such as semiconductor memory 
chips, encapsulated therein. A ?rst chip 1 and a second chip 
4 are positioned so as to oppose each other While the main 
surface 1a of the chip 1 is oriented upWard and the main 
surface 4a of the chip 4 is oriented doWnWard. An electrode 
pad 2 is provided on the main surface 1a of the chip 1, and 
an electrode bump 3 is provided on the electrode pad 2. 
Similarly, an electrode pad 5 is provided on the main surface 
4a of the chip 4, and an electrode bump 6 is provided on the 
electrode pad 5. The electrode pads 2 and 5 are connected to 
a lead 7 common to the chips 1 and 4 by Way of the 
respective electrode bumps 3 and 6. Further, the chip 1 is 
?Xed to the lead 7 by means of an adhesive material 8a, and 
the chip 4 is ?Xed to the lead 7 by means of an adhesive 
material 8b. The chips are assembled into one package. The 
lead 7 is formed from one lead frame. 

[0037] FIG. 2A shoWs the layout of the electrode pad 2 of 
the chip 1, and FIG. 2B shoWs the layout of the electrode 
pad 5 of the chip 4. The electrode pads 2 are respectively 
composed of openings of, e.g., aluminum lead patterns 
Which are connected to an un-illustrated internal circuit of 
the chip and Which are formed so as to become eXposed on 
the main surface of the chip. In the case of a semiconductor 
memory chip, electrode pads are used for receiving or 
outputting a signal and are each assigned poWer, a ground, 
a control signal, an address signal, a data signal, and CE and 
/CE signals used for selecting the chip 1. 

[0038] As in the case of the electrode pads 2 and 5, an 
electrode pad Without a subscript is used to collectively 
designate electrode pads having subscripts suf?Xed thereto. 

[0039] The electrode pads 2 of the chip 1 comprises 
thirty-three pads, e.g., 2a to 2p, 2q1, 2q2, 2r to 22 and 2m: 
to 2af, arranged in a roW substantially along the center line 
of the main surface 1a. The electrode pads 2a to 2p, 2r to 22, 
and 2m: to 2af permit input or output of signals other than 
the chip selection signals. The electrode 2q1 permits the 
selection signal CE to enter the chip 1. When the signal CE 
has a high logic level, the chip 1 is selected. The electrode 
2q2 permits the selection signal /CE to enter the chip 1. 
When the signal /CE has a loW logic level, the chip 1 is 
selected. The electrode pad 2q1 for receiving the CE signal 
and the electrode pad 2q2 for receiving the /CE signal are 
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provided side by side to each other. When having a high 
voltage of more than 4.7V or more, the selection signal CE 
is the to have a high logic level. In contrast, When having a 
loW voltage of, e.g., 0.3V or less, the selection signal /CE is 
the to have a loW logic level. 

[0040] As shoWn in FIG. 2B, the electrode pads 5 of the 
second chip 4 comprises thirty-three pads, e.g., 5a to 5p, 
5q1, 5q2, 5r to 52, and 5m: to 5af, arranged in a roW in 
substantially along the center line of the main surface 4a. 
The electrode pads 5a to 5p, 5r to 52, and 5m: to 5af permit 
input or output of signals other than the chip selection 
signals. The electrode 5q1 permits the selection signal CE to 
enter the chip 4. When the signal CE has a high logic level, 
the chip 4 is selected. The electrode 5q2 permits the selec 
tion signal /CE to enter the chip 4. When the signal /CE has 
a loW logic level, the chip 4 is selected. The electrode pad 
5q1 for receiving the CE signal and the electrode pad 5q2 for 
receiving the /CE signal are provided side by side to each 
other. 

[0041] As can be seen from the comparison of FIGS. 2A 
and 2B, the electrode pads 2 of the chip 1 and the electrode 
pads 5 of the chip 4 are provided on the individual main 
surfaces so as to become mirror images of each other or for 
electrode pairs such as 2a and 5a, 2b and 5b, . . . ,2af and 

5a)”. 
[0042] Similarly, the electrode pad 2q1 of the chip 1 and 
the electrode pad 5q1 of the chip 4 are provided in corre 
sponding positions on the individual main surfaces so as to 
match each other. Further, the electrode pad 2q2 of the chip 
1 and the electrode pad 5q2 of the chip 4 are provided in 
corresponding positions on the individual main surfaces so 
as to match each other. 

[0043] As mentioned previously, the electrode pads 2 and 
5 of the pair of chips 1 and 4 are provided in corresponding 
positions on the individual main surfaces. As a result, a 
plurality of completely-identical electrode pads are provided 
in a roW substantially along the center line of the main 
surfaces of the chips, thus enabling input or output of a 
completely identical signal into or from a pair of electrode 
pads positioned on the corresponding positions. So long as 
a layout condition of electrode pads is satis?ed, a pair of 
chips, for eXample, may be manufactured into a pair of 
identical products in an identical lot or manufactured respec 
tively according to different product speci?cations. 

[0044] Next, as shoWn in FIG. 1B, an electrode bump 3 is 
formed on the surface of the electrode pad 2 of the ?rst chip 
1 eXcept for the surface of the electrode pad 2q2. The 
electrode pad 2 is bonded to the edge of the lead 7 by Way 
of the electrode bump 3 by means of a thermo-compression 
bonding method. The electrode bump 3 is formed from 
high-temperature solder having, e.g., composition 95Pb 
SSn. After the electrode bump 3 has been subjected to 
thermo-compression bonding, the ?rst chip 1 and the lead 7 
are ?Xedly bonded together by means of the adhesive 
material 8a, thus preventing contact failures, Which Would 
otherWise be caused by movement of the chip 1 or inclina 
tion of the lead 7 during a post-processing step for encap 
sulating the chips With resin. 

[0045] FIG. 3 is a plan vieW shoWing connection betWeen 
the leads 7 and the electrode bumps 3 provided on the main 
surface 1a of the chip 1 shoWn in FIG. 1A. For simplicity, 
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the foregoing electrode pads 2 (i.e., the electrode pads 2a to 
22, 2m: to 2af, 2q1 , and 2q2) are left out of the draWing. In 
FIG. 3, the electrode bump 3 provided on the electrode pad 
2 is electrically connected to the lead 7: that is, an electrode 
bump 3a provided on an electrode pad 2a is connected to a 
lead 7a; an electrode bump 3b provided on an electrode pad 
2b is connected to a lead 7b,. and an electrode bump 3af 
provided on an electrode pad 2af is connected to a lead 7af. 

[0046] As shoWn in FIG. 3, With regard to the electrode 
pad 2q1 for receiving the signal CE and the electrode pad 
2q2 for receiving the signal /CE provided on the chip 1, an 
electrode bump 3q1 is formed on the electrode pad 2q1 and 
is connected to the T-shaped edge of a lead 7q. An electrode 
bump 3q2 is not formed on the other electrode pad 2q2, and 
the electrode pad 2q2 is not connected to the lead 7q. For this 
reason, the electrode bump 3q2 does not eXist and therefore 
is not shoWn in FIG. 3. 

[0047] In FIGS. 4A and 4B, the electrode pad 2q2 having 
no electrode bump formed thereon Will be hereinafter des 
ignated together With an apostrophe, in the manner of 2q2. 
Further, although the edge of the lead 7q assumes a T-shaped 
pattern in the draWing, the edge may be formed into another 
appropriate shape such as an L-shaped pattern, so long as a 
suf?cient area can be ensured betWeen the electrode pad 2q1 
of the chip 1 and the electrode pad 5q2 of the chip 4. 

[0048] Next, as shoWn FIG. 1C, the electrode bump 6 is 
formed on the surface of the electrode pad 5 provided on the 
second chip 4 eXcept for the surface of the electrode pad 5q1. 
The electrode pad 5 is bonded to the reverse side of the lead 
7, Which has the front side bonded to the electrode bump 3 
of the ?rst chip 1, by means of thermo-compression bond 
ing. The electrode bump 6 is formed from solder having a 
fusing point loWer than that of the electrode bump 3; for 
eXample, Pb-Sn eutectic solder, thus preventing failures 
such as re-melting of the electrode bump 3 already bonded 
in the step shoWn in FIG. 1B. 

[0049] The ends of the corresponding leads 7a to 72 and 
7aa to 7af, Which are provided in FIG. 3 and are bonded to 
the electrode bump 3 of the ?rst: chip 1, are bonded at their 
reverse sides to electrode bumps 6a to 62 and 6aa to 6af of 
the second chip 4, respectively. The electrode bump 6q2 of 
the electrode pad 5q2 of the chip 4 is bonded to the reverse 
side of the lead 7q, Which is shoWn in FIG. 3 and has its 
front side bonded to the electrode bump 3q1 of the chip 1, 
in such a Way that the bump 3q1 is connected to one end of 
the T-shaped edge and that the bump 6q2 is connected the 
other end of the same. Accordingly, each lead 7 according to 
the ?rst embodiment, i.e., each lead 7a to 72, and 7aa to 7af, 
serves as a lead shared betWeen the chips 1 and 4. 

[0050] The electrode bump 6q1 is not formed on the 
electrode pad 5q1 of the chip 4, and the electrode pad 5q1 
is not connected to the end of the T-shaped edge of the lead 
7q. Accordingly, as in the case of the pad 2q2 of the chip 1, 
the electrode pad 5q1 is designated together With an apos 
trophe in the draWings subsequent to FIG. 4. 

[0051] FIG. 4A is a cross-sectional vieW for describing 
connection among a plurality of pairs of electrode pads 
provided substantially along the center line of the main 
surfaces 1a and 4a of the chips 1 and 4 according to the ?rst 
embodiment, and more particularly a cross-sectional vieW 
for describing connection betWeen the pair of electrode pads 
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for receiving the CE signal, connection betWeen the pair of 
electrode pads for receiving the /CE signal, connection 
betWeen the electrode bump 3, 6 and the lead 7. The 
cross-sectional vieW is taken along the chain line A-A 
passing through the center of the electrode pad provided in 
the cross-sectional vieW of FIG. 1C, as Well as along the 
chain line A-A passing through the center of the electrode 
bump provided in the plan vieW of FIG. 3. 

[0052] In FIG. 4A, When an identical signal common to 
the chips 1 and 4 is input to or output from both sides of 
respective identical lead 70, 7p, 7r or 7s shared betWeen the 
chips 1 and 4, a plurality of electrode pads provided on the 
corresponding positions on the main surfaces 1a and 4a; that 
is, (20, 50), (2p, 5p), (2r, Sr), and (2s, 5s) are electrically 
connected together. 

[0053] Of the four electrode bumps, i.e., the electrode pads 
2q1 and 5q1 for receiving the CE signal and the electrode 
pads 2q2 and 5q2, the tWo electrode pads 2q2 and 5q1 do not 
exist. Accordingly, the electrode pad 2q1 of the chip 1 and 
the electrode pad 5q2 of the chip 4 are electrically connected 
to the lead 7q Which permits input or output of a chip 
selection signal. 

[0054] A signal input to or output from the chip 1 by Way 
of the electrode pad 2q1 provided on one side of the lead 7q 
is different from a signal input to or output from the chip 4 
by Way of the electrode pad 5q2 provided on the other side 
of the same. In such a case, not a pair of electrode pads 
placed in corresponding positions but a pair of electrode 
pads provided side by side to each other are electrically 
connected together. 

[0055] After the electrode pads 2 and 5 of the pair of chips 
1 and 4 have been electrically connected together by Way of 
the respective electrode bumps 3 and 6, the second chip 4 is 
?xedly bonded to the lead 7 by means of the adhesive 
material 8b in the step shoWn in FIG. 1C. In the step shoWn 
in FIG. 1D, the chips are encapsulated in a resin 9 and 
molded, Whereby a plastic-packaged semiconductor device 
is manufactured. 

[0056] NoW, some modi?cations of the ?rst embodiment 
Will noW be described. 

[0057] (A) Although the chip selection signals CE and /CE 
have been described as an example in Which individual 
different signals are input to or output from the chips, the 
present invention is not limited to such an embodiment. 
Various types of operation mode selection signals may be 
employed. For example, there may be employed a signal for 
selecting a step-doWn mode in Which an external supply 
voltage is supplied While being dropped relative to an 
internal reference voltage or a signal for selecting a test 
mode in Which a high voltage is supplied. 

[0058] (B) Although the description has explained the 
embodiment-in Which the logic high level is 4.7V or more 
and the logic loW level is 0.3V or less-as an example of input 
or output of individual different signals into or output from 
the chips, the present invention is not limited to this embodi 
ment. SWitching betWeen a voltage higher than a certain 
reference voltage and a voltage loWer than the same can be 
applied to sWitching betWeen a positive reference voltage 
and a negative reference voltage. 

[0059] (C) A pair of electrode pads provided side by side 
to each other are not limited to the longitudinal center of the 
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electrode pads arranged in a roW, as in the case of the pair 
of electrode pads 2q1 and 5q2. For example, the electrode 
pads provided side by side to each other may be placed at the 
longitudinal end of the line of the electrode pads, as in the 
case of the electrode pads 2a, 5a. Further, tWo or more of a 
pair of electrode pads positioned side by side to each other 
may be provided at the end and in the center of the line of 
electrode pads. 

[0060] (D) Although the description has explained the case 
Where the electrode pads provided side by side to each other 
are electrode pads for receiving the CE and /CE signals, the 
number of electrode pads positioned side by side to each 
other is not limited to one kind. TWo pairs or electrode pads 
or more, eg , a pair of electrode pads for receiving the CE 
and /CE signals and a pair of electrode pads for receiving 
mode selection signals, may be provided side by side to one 
another. 

[0061] Although the description has explained the case 
Where the electrode pad and the electrode bump are formed 
from different materials through different heating steps, they 
may be formed from an identical material through an 
identical process. 

[0062] As has been described above, the semiconductor 
device according to the ?rst embodiment is characteriZed by 
comprising (a) a pair of identical chips having their main 
surfaces and a plurality of electrode pads arranged in a roW 
in the center of the main surfaces, and pairs of electrode pad 
are formed by the electrodes provided in corresponding 
positions; (b) a plurality of electrode pads for receiving or 
outputting a common signal Which are connected to both 
sides of the common lead by Way of electrode pads; and (c) 
tWo pairs of adjacent electrode pads Which permit input or 
output of different individual signals and Which are electri 
cally connected to both sides of the common lead, by Way 
of an electrode bump of one pair of electrode pads and an 
electrode bump of the other pair of electrode pads. 

[0063] Second Embodiment 

[0064] FIG. 5 is a plan vieW for describing connection 
betWeen electrode bumps and leads according to a second 
embodiment of the present invention. FIG. 4B is a cross 
sectional vieW for describing connection among electrode 
pads, electrode bumps, and individual leads. There Will be 
omitted description of the reference numerals in the draW 
ings Which are identical With or correspond to those shoWn 
in FIGS. 3 and 4A described for the ?rst embodiment. The 
cross-sectional vieWs arranged in sequential order of manu 
facture of a semiconductor device, i.e., FIGS. 1A to 1D, and 
the layout of electrode pads, i.e., FIGS. 2A and 2B, are used 
for describing only relevant portions. 

[0065] For a chip 1, FIG. 5 shoWs connection among the 
electrode pads 2, the electrode bumps 3, and the leads 7. The 
second embodiment shoWn in FIG. 5 is different from the 
?rst embodiment shoWn in FIG. 3 in that the electrode pad 
3q1 is formed on the electrode pad 2q1 and is connected to 
the I-shaped edge of the lead 7q1, and that the lead 7q1 
serves as a separate individual lead. 

[0066] With regard to the electrode pad 2, only the elec 
trode pad 2q2 on Which the electrode bump 3q2 is not 
formed is illustrated. For simplicity, the electrode pad 2q1 on 
Which an electrode bump is formed and other electrode pads 
2a to 2p, 2r to 22, and 2m: to 2afare left out of the draWing. 
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[0067] For a chip 4, the connection among the electrode 
pad 5, the electrode bump 6, and the lead 7 is left out of the 
drawing. The electrode pad 5q2 of the chip 4—Which 
matches in position the electrode pad 2q2 of the chip 1 (see 
FIG. 5)—is bonded to the I-shaped edge of another lead 7q2 
provided so as to oppose the lead 7q1 shoWn in FIG. 5, by 
Way of the electrode bump 6q2 formed on the electrode pad 
5q2. 

[0068] In short, the second embodiment is different from 
the ?rst embodiment shoWn in FIG. 3 merely in that the lead 
7q1 provided on the right side in FIG. 5 serves as an 
individual lead solely used for the chip 1 and that the 
un-illustrated lead 7q2 provided on the left side in FIG. 5 so 
as to oppose the lead 7q1 serves as an individual lead solely 
used for the chip 4. 

[0069] In FIG. 5, the electrode bump 6q1 is not formed on 
the electrode pad 5q1 of the chip 4 located in the corre 
sponding position Where the electrode bump 3q1 of the chip 
1 is located. 

[0070] FIG. 4B is a cross-sectional vieW for describing 
connection among pairs of electrode pads comprising a 
plurality of electrode pads provided in a roW substantially 
along the center line of the respective main surfaces 1a and 
4a according to the second embodiment, and more particu 
larly, connection among the pair of electrode pads for 
receiving the CE signal, the pair of electrode pads for 
receiving the /CE signal, the electrode bumps 3 and 6, and 
the lead 7. The cross-sectional vieW is taken along the chain 
line A-A passing through the center of the electrode pad 
provided in the cross-sectional vieW of FIG. 1C, as Well as 
along the chain line B-B passing through the center of the 
electrode bump provided in the plan vieW of FIG. 5. 

[0071] In FIG. 4B, When an identical signal common to 
the pair of chips is input to or output from both sides of 
respective identical leads 70, 7p, 7r, or 7s shared betWeen 
the chips 1 and 4, a plurality of electrode pads provided on 
the corresponding positions on the main surfaces 1a and 4a; 
that is,(20, 50), (2p, 5p), (2r, Sr), and (2s, 5s), are electrically 
connected together. 

[0072] Of the pair of electrode pads 2q1 and 5q1 for 
receiving the CE signal and the pair of electrode pads 2q2 
and 5q2, the tWo electrode pads 2q2 and 5q1 do not eXist. 
Accordingly, the electrode pad 2q1 of the chip 1 is solely 
connected to the lead 7q1 Which permits input or output of 
an individual chip selection signal into or from one of the 
pair of chips. The electrode pad 5q2 of the chip 1 is solely 
connected to the other lead 7q2. As mentioned above, in a 
case Where an individual signal is input to or output from an 
individual lead for each of the pair of chips, one of a pair of 
electrode pads is electrically connected to one individual 
lead for one chip, and one of another pair of electrode pads 
is electrically connected to another individual lead for 
another chip. 

[0073] In this embodiment, as shoWn in the step shoWn in 
FIG. 1D, the electrode pads 2 and 5 of the pair of chips 1 
and 4 are electrically connected to the lead 7 by Way of the 
electrode bumps 3 ans 6, and the chips are sealed and 
molded into a plastic-packaged semiconductor device. 

[0074] NoW, some modi?cations of the second embodi 
ment Will be described. 
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[0075] As shoWn in FIG. 4B, an individual signal is 
input to or output from an individual lead of each of a pair 
of chips. The pair of electrode pads for receiving the CE 
selection signal and the pair of pads for receiving the /CE 
selection signal can be provided in arbitrary positions so as 
to become spaced apart from each other. 

[0076] (G) If the electrode bumps 5q1 and 2q2 are formed 
on the electrode pads shoWn in FIG. 4B, both chips can be 
selected in parallel at all times. 

[0077] As mentioned above, the semiconductor device 
according to the second embodiment comprises (a) a pair of 
identical chips, each chip including a plurality of electrode 
pads provided in a roW in the center of the main surface of 
the chip, Wherein the electrode pads provided in correspond 
ing positions form an electrode pad pair; (b) the plurality of 
electrode pads Which permit input or output of a common 
signal and Which are, connected to both sides of a common 
lead by Way of a pair of electrode bumps; and (c2) a pair of 
electrode pads Which permit input or output individual 
signals, Wherein one of the electrode pad is connected to one 
individual lead by Way of one electrode bump and the other 
electrode pad is connected to another individual lead by Way 
of another electrode bump. 

[0078] Third Embodiment 

[0079] FIG. 6 is a cross-sectional vieW shoWing a semi 
conductor device, and FIGS. 7A and 7B shoW the layout of 
electrode pads. There Will be omitted description of the 
reference numerals assigned to the elements Which are 
identical With or correspond to those according to the ?rst 
embodiment shoWn in FIGS. 1, 2, and 4. 

[0080] The previous embodiments have described the 
plastic-packaged semiconductor device comprising a pair of 
unit chips, each chip having electrode pads arranged in a roW 
in the center of the main surface of the chip. The third 
embodiment shoWn in FIG. 6 is different from the ?rst 
embodiment shoWn in FIG. 1D in that a pair of composite 
chips 11 and 14, each chip having electrode pads provided 
in a roW along both longitudinal edges of the main surface 
of the chip, are sealed into a packaged With resin While being 
arranged so as to face each other and are connected at their 
longitudinal edges to the lead 7. 

[0081] FIG. 7A shoWs the layout of electrode pads of the 
composite chip 11, and FIG. 7B shoWs the layout of 
electrode pads of the composite chip 14. The composite chip 
11 is formed by integrating the tWo chips shoWn in FIGS. 2A 
and 2B into a single package such that one of the chips is 
provided in a roW along one edge of the main surface 11a 
and the other chip is provided in a roW along the other edge 
of the same. The composite chip 14 is completely identical 
With the composite chip 11 in terms of a layout condition of 
electrode pads. So long as a layout condition of electrode 
pads is satis?ed, the composite chips 11 and 14, for eXample, 
may be manufactured into a pair of identical products in an 
identical lot or manufactured respectively according to dif 
ferent product speci?cations. 

[0082] As shoWn in FIGS. 7A and 7B, the composite chip 
11 comprises tWo electrode pads 12q1 and 22q1 for receiv 
ing the CE selection signal and tWo electrode pads 12q2 and 
22q2 for receiving the /CE selection signal. The composite 
chip 14 comprises tWo electrodes 15q1 and 25q1 for receiv 
ing the CE selection signal and tWo electrodes 15q2 and 
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25q2 for receiving the /CE selection signal in completely the 
same manner as does the composite chip 11. 

[0083] With reference to FIG. 6, the ?rst electrode pad 
12q1 of the composite chip 11 is connected to the lead 7 by 
Way of an un-illustrated electrode bump 13q1 and is further 
connected to the ?rst electrode pad 25q1 of the composite 
chip 14 by Way of an un-illustrated electrode bump 26q1 of 
the composite chip 14. Further, similarly, the second elec 
trode pad 22q1 of the composite chip 11 is connected to the 
lead 7 by Way of the electrode bump 13q1 and is further 
connected to the second electrode pad 15q1 of the composite 
chip 14 by Way of the electrode bump 16q1 of the composite 
chip 14. 

[0084] The pair of composite chips 11 and 14 have the 
plurality of electrode pads provided in the corresponding 
locations on the respective main surfaces 11a and 14a. As 
seen from the ?rst and second embodiments, it can be 
understood that the composite chips can be applied to the 
type of connection shoWn in either FIGS. 4A or 4B. 

[0085] As has been mentioned above, the semiconductor 
device according to the third embodiment comprises a pair 
of composite chips, and a plurality of electrode pads pro 
vided in a roW along each longitudinal side of the main 
surface of each chip, Wherein the electrode pads provided on 
one chip match in position those provided on the other chip. 
The plurality of electrode pads, each pair of Which is 
positioned so as to match, are electrically connected to one 
another so as to permit input or output of a common identical 
signal to or from the chips by Way of both sides of the 
common lead. At least one pair of electrode pads-Which 
permit input or output of an individual signal to each chip 
and Which are positioned side by side to each other or 
positioned so as to match each other-are electrically con 
nected together. 

[0086] Fourth Embodiment 

[0087] FIG. 8 is a cross-sectional vieW shoWing a semi 
conductor device according to a fourth embodiment of the 
present invention; FIGS. 9A and 9B shoW the layout of 
electrode pads; FIG. 10 is a schematic representation shoW 
ing connection betWeen electrode bumps and leads; and 
FIG. 4A is a cross-sectional vieW for describing connection 
among electrode pads, electrode bumps, and common leads. 
There Will be omitted description of the reference numerals 
assigned to the elements Which are identical With or corre 
spond to those shoWn in FIGS. 1 through 7. 

[0088] The embodiment shoWn FIG. 8 is different from 
the ?rst embodiment shoWn in FIG. 1D in that a pair of 
chips 41 and 44, each of Which has electrode pads arranged 
on its main surface in a symmetrical pattern, are arranged 
such that the main surfaces oppose each other and that a roW 
of electrode pads provided along one longitudinal edge of 
the main surface of one chip and those provided along the 
other longitudinal edge of the main surface of the other chip 
are connected together by Way of the common lead 7. These 
chips are sealed With resin into one package. 

[0089] FIG. 9A shoWs the layout of electrode pads of the 
?rst chip 41. This layout is achieved by rearranging a roW of 
electrode pads provided in the center of the main surface 
shoWn in FIG. 2A into tWo roWs along both longitudinal 
sides of the main surface 41a. The chip 41 comprises the 
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electrode pad 2q1 for receiving the CE selection signal and 
the electrode pad 2q2 for receiving the /CE selection signal. 

[0090] FIG. 9B shoWs a layout of electrode pads of the 
second chip 44. The electrode pads provided into a roW of 
electrode pads in the center of FIG. 2B are provided into 
roWs of electrode pads provided along the edge on each side 
of the main surface 44a. The chip 44 has the electrode pads 
5q2 and 2q2. Since the chips 41 and 44 are formed into a 
completely symmetric manner under the condition for layout 
of electrode pads, they are formed into, e.g., separate prod 
ucts Which are identical With each other as a unit chip but 
Which have different speci?cations. 

[0091] As shoWn in FIGS. 9A, 10, and 9B, the electrode 
bump 3q1 formed on the electrode pad 2q1 of the ?rst chip 
41 is connected to the end of the L-shaped edge of the lead 
7q. The un-illustrated electrode bump 6q2 formed on the 
electrode pad 5q2 of the second chip 44 is connected to the 
corner of the L-shaped edge of the lead 7q. 

[0092] The electrode pad 2q1 of the ?rst chip 41 is 
connected to one side of the lead 7q1, Which is common to 
the pair of chips 41 and 44, and Which permits input or 
output of the chip selection signals CE and /CE signals. 
Further, the electrode pad 5q2 of the second chip 44 is 
connected to the other side of the common lead 7q. In such 
a case, the electrode pad 2q2 of the ?rst chip 41 and the 
electrode pad 5q1 of the second chip 44 are not connected 
to the lead 7q. 

[0093] The embodiment is the same as the previous 
embodiment With regard to The electrical connection among 
the electrode pads, the electrode bumps, and the common 
leads other than the electrical connection betWeen the CE 
and /CE electrode pads. 

[0094] In this embodiment, the electrical connection 
among the electrode pads, the electrode bumps, and the 
common leads other than the electrical connection betWeen 
the CE and /CE electrode pads are same With the previous 
embodiment. 

[0095] As has been described above, the semiconductor 
device according to the fourth embodiment comprises a 
plurality of electrode pads provided along the edge of the 
main surfaces of chips in a symmetric manner. The electrode 
pads provided on both chips are connected to common leads 
Which match the electrode pads in position. Further, a pair 
of electrode pads-Which are provided side by side to each 
other and Which permit input or output of individual signals 
to or from the respective chips-are connected to the common 
leads Which match the pair of electrode pads in position. 

[0096] The present invention has the foregoing con?gu 
ration, and the effects and advantageous results are obtained 
as folloWs. 

[0097] According to one aspect of the present invention, a 
plastic-packaged semiconductor device capable of selecting 
one of a plurality of chips is formed through use of tWo chips 
Which have electrodes arranged in identical positions, thus 
providing a high degree of mass-productivity. Further, the 
electrode pads Which permit input or output of individual 
signals to the chips are connected to both sides of the 
adjacent common leads, thus yielding the advantage of 
being able to reduce the number of leads by half. 
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[0098] In another aspect, the electrode pads Which permit 
input or output of an individual signal are provided in 
arbitrary positions and are connected to individual leads, 
thus enabling selection of one of the chips. 

[0099] In another aspect, electrode pads are provided in a 
roW substantially along the center line of the main surface of 
the chip, thus equalizing a lag in signal relative to both chips. 

[0100] In another aspect, electrode pads are arranged in 
tWo roWs on the main surface of the chip in a longitudinal 
direction, thus enabling integration of four chips into one 
package through use of one lead frame. 

[0101] In another aspect, a pair of chips are integrated into 
a composite chip comprising therein a plurality of unit chips, 
enabling manufacture of a semiconductor device having a 
high degree of integration. 

[0102] In another aspect, chips and leads are ?xedly 
bonded to each other along the periphery of the main 
surfaces of the chips, ensuring a high degree of reliability in 
resin sealing. 

[0103] In another aspect, electrode pads are provided on 
the main surface of the chip in a symmetrical manner. The 
electrode pads Which permit input or output of individual 
signals into or out from the chips are connected to both sides 
of the adjacent common leads, thus enabling selection of one 
of the chips having the electrode pads provided thereon in 
identical positions, through use of a feWer number of leads. 

[0104] In another aspect, one of the chips can be selected, 
or both chips can be selected at one time, in response to the 
logic level of the received input selection signal. 

[0105] In another aspect, there can be integrated a semi 
conductor device capable of sWitching its operation mode in 
response to the logic level of an input signal. 

[0106] In another aspect, so long as high-temperature 
solder is used for forming electrode bumps on the ?rst chip 
and loW-temperature solder is used for forming electrode 
bumps on the second chip, there is obtained a high degree of 
bonding reliability betWeen the electrode pads and leads. 

[0107] Obviously many modi?cations and variations of 
the present invention are possible in the light of the above 
teachings. It is therefore to be understood that Within the 
scope of the appended claims the invention may by practiced 
otherWise than as speci?cally described. 

What is claimed is: 
1. Aplastic-packaged semiconductor device comprising at 

least a pair of chips, said pair of chips being positioned so 
as to face each other and being connected to common leads 
betWeen said pair of chips, Wherein: 

said pair of chips include a plurality of electrode pads 
Which are provided respectively in mutually corre 
sponding positions on the main surface of said respec 
tive chips such that said electrode pads provided in the 
corresponding positions form a plurality of pairs of 
electrode pads betWeen said pair of chips; 

a plurality of pairs of electrode pads are electrically 
connected respectively to opposite sides of one of the 
common leads by Way of electrode bumps formed on 
each of said respective electrode pads, and permit input 
or output of a common signal in or from said chips; and 
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a pair of electrode pads are provided side by side to each 
other betWeen said pair of chips; one of said pads being 
electrically connected to one side of a selected common 

lead by Way of an electrode bump formed on said 
electrode pad, the other of said pads being electrically 
connected to other side of said selected common lead 
by Way of an electrode bump formed on said electrode 
pad; and permit input or output of individual signals to 
said respective chips. 

2. The semiconductor device according to claim 1, 
Wherein said pair of pads are arranged in a roW substantially 
along the center line of the main surface of said respective 
chips. 

3. The semiconductor device according to claim 1, 
Wherein said pair of pads are arranged in tWo roWs on the 
main surface of said respective chips in a longitudinal 
direction. 

4. The semiconductor device according to claim 1, 
Wherein a plurality of electrode pads are provided on the 
main surface of said respective chips in a symmetrical 
manner such that said electrode pads provided in corre 
sponding positions form a pair of electrode pads. 

5. The semiconductor device according to claim 1, 
Wherein each of said pair of chips Works as a composite chip 
Which incorporates therein a plurality of unit chips. 

6. The semiconductor device according to claim 1, 
Wherein said electrode pads are formed into a roW substan 
tially along the center line of the main surface of said chips 
and are electrically connected to the leads, and said lead are 
?xedly bonded to the main surfaces of said chips by means 
of a resin-made adhesive. 

7. The semiconductor device according to claim 1, 
Wherein said individual signal fed to each of said pair of 
chips is a chip selection signal, having one logic level to 
select one of said chips, and having another logic level to 
select the other of said chips. 

8. The semiconductor device according to claim 1, 
Wherein said individual signal fed to each of said pair of 
chips includes a voltage signal for setting an operation mode 
of said chips to sWitch betWeen one operation mode and 
another operation mode depending on the logic level. 

9. The semiconductor device according to claim 1, 
Wherein said electrode bumps provided on one of said pair 
of chips are formed from high-temperature solder, and said 
electrode bumps provided on the other of said chips are 
formed from loW-temperature solder. 

10. Aplastic-packaged semiconductor device comprising 
at least a pair of chips, said pair of chips being positioned so 
as to face each other and being connected to common leads 
betWeen said pair of chips, Wherein: 

said pair of chips include a plurality of electrode pads 
Which are provided respectively in mutually corre 
sponding positions on the main surface of said respec 
tive chips such that said electrode pads provided in the 
corresponding positions form a plurality of pairs of 
electrode pads betWeen said pair of chips; 

a plurality of pairs of electrode pads are electrically 
connected respectively to opposite sides of one of the 
common leads by Way of electrode bumps formed on 
each of said respective electrode pads, and permit input 
or output of a common signal in or from said chips; and 
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a pair of electrode pads are provided mutually at selected 
positions betWeen said pair of chips; one of said pads 
being electrically connected to a ?rst selected lead by 
Way of an electrode bump formed on said electrode 
pad, the other of said pads being electrically connected 
to a second selected lead by Way of an electrode bump 
formed on said electrode pad; and permit input or 
output of individual signals to said respective chips. 

11. The semiconductor device according to claim 10, 
Wherein said pair of pads are arranged in a roW substantially 
along the center line of the main surface of said respective 
chips. 

12. The semiconductor device according to claim 10, 
Wherein said pair of pads are arranged in tWo roWs on the 
main surface of said respective chips in a longitudinal 
direction. 

13. The semiconductor device according to claim 10, 
Wherein a plurality of electrode pads are provided on the 
main surface of said respective chips in a symmetrical 
manner such that said electrode pads provided in corre 
sponding positions form a pair of electrode pads. 

14. The semiconductor device according to claim 10, 
Wherein each of said pair of chips Works as a composite chip 
Which incorporates therein a plurality of unit chips. 
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15. The semiconductor device according to claim 10, 
Wherein said electrode pads are formed into a roW substan 
tially along the center line of the main surface of said chips 
and are electrically connected to the leads, and said lead are 
?xedly bonded to the main surfaces of said chips by means 
of a resin-made adhesive. 

16. The semiconductor device according to claim 10, 
Wherein said individual signal fed to each of said pair of 
chips is a chip selection signal, having one logic level to 
select one of said chips, and having another logic level to 
select the other of said chips. 

17. The semiconductor device according to claim 10, 
Wherein said individual signal fed to each of said pair of 
chips includes a voltage signal for setting an operation mode 
of said chips to sWitch betWeen one operation mode and 
another operation mode depending on the logic level. 

18. The semiconductor device according to claim 10, 
Wherein said electrode bumps provided on one of said pair 
of chips are formed from high-temperature solder, and said 
electrode bumps provided on the other of said chips are 
formed from loW-temperature solder. 


