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DUAL PACKAGE SEMICONDUCTOR DEVICE 

BACKGROUND OF THE INVENTION 

[0001] 1. Field of the Invention 

[0002] The present invention relates to a semiconductor 
device Which has a plurality of semiconductor packages. 

[0003] 2. Description of the Background Art 

[0004] An example of a semiconductor device Which has 
a plurality of semiconductor packages is disclosed in, for 
example, Japanese Patent Laying-open No. 10-116963 
(1998). A semiconductor device described in this gaZette is 
shoWn in FIG. 13. 

[0005] As shoWn in FIG. 13, the semiconductor device 
has ?rst and second semiconductor packages 22 and 23 that 
are mounted in an overlapping manner on the mounting 
substrate 15. The ?rst and the second semiconductor pack 
ages 22 and 23 have, respectively, serniconductor chips (not 
shoWn) and external leads 24 and 25 and are electrically 
connected, respectively, to the lands provided on the mount 
ing substrate 15 via the external leads 24 and 25. 

[0006] In this manner, according to the invention 
described in the above gaZette, the ?rst and second serni 
conductor packages 22 and 23 are both directly mounted on 
the mounting substrate 15 and the above gaZette does not at 
all disclose that the second semiconductor package 23 Which 
is in the above position is mounted on the ?rst serniconduc 
tor package 22 Which is in the beloW position. That is to say, 
in the above described gaZette the idea of mounting a 
semiconductor package onto another serniconductor pack 
age is not, at all, disclosed. 

[0007] Since the ?rst and the second semiconductor pack 
ages 22 and 23 are both directly mounted on the mounting 
substrate 15 via the external leads 24 and 25 as described 
above, the following problems arise. 

[0008] As shoWn in FIG. 13, the external leads 24 of the 
?rst serniconductor package 22, that is located in the loWer 
position, extend outWard, and, therefore, it becomes neces 
sary to secure the Width d for these external leads 24. That 
is to say, the siZe of the ?rst serniconductor package 22 
becomes larger in the Width direction because of the external 
leads 24. 

[0009] In addition, the external leads 24 raise the resin part 
of the ?rst serniconductor package 22 off of the mounting 
substrate 15 and, therefore, the thickness t shoWn in FIG. 13 
becomes necessary, Which results in the siZe of the ?rst 
serniconductor package 22 becoming greater in the height 
direction. 

[0010] On the other hand, since the external leads 25 of the 
second semiconductor package 23 are also connected to the 
mounting substrate 15, it becomes necessary for these exter 
nal leads 25 to be arranged outside of the external leads 24 
of the ?rst serniconductor package 22. Therefore, the Width 
of the second semiconductor package 23 becomes larger 
than the Width of the ?rst serniconductor package 22. 

[0011] As described above, the siZe of the ?rst sernicon 
ductor package 22 becomes larger and the siZe of the second 
semiconductor package 23 becomes, to an even greater 
extent, larger than the ?rst serniconductor package 22 and, 
as a result, the problem arises that the siZe of the sernicon 
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ductor device becomes larger in both the Width direction 
(horiZontal direction) and the height direction (vertical 
direction) of the semiconductor device. 

SUMMARY OF THE INVENTION 

[0012] The present invention is provided to solve the 
above described problem. It is an object of the present 
invention to rniniaturiZe a semiconductor device having a 
plurality of semiconductor packages. 

[0013] A semiconductor device according to the present 
invention includes a ?rst serniconductor package that has 
?rst lands on the upper surface and second lands on the 
loWer (rear) surface for connection With a mounting sub 
strate and a second semiconductor package that is mounted 
on the ?rst serniconductor package and that has external 
conductive parts connected to the ?rst lands. 

[0014] By providing second lands on the loWer surface of 
the ?rst serniconductor package as described above, the ?rst 
serniconductor package can be mounted on the mounting 
substrate Without providing the ?rst serniconductor package 
With external leads. Thereby, the siZe of the ?rst sernicon 
ductor package can be reduced in both the Width direction 
(horiZontal direction) and the height direction (vertical 
direction). In addition, since the second semiconductor 
package is mounted on the ?rst serniconductor package, it is 
not necessary to make the Width of the second serniconduc 
tor package greater than the Width of the ?rst serniconductor 
package and the height of the second semiconductor pack 
age can also be reduced. Thereby, the siZe of the second 
semiconductor package can also be reduced in both the 
Width direction and the height direction. 

[0015] The above described ?rst lands are, preferably, 
arranged on the peripheral part of the ?rst serniconductor 
package. Thereby, the mounting of the second serniconduc 
tor package onto the ?rst serniconductor package can be 
easily carried out. 

[0016] The ?rst serniconductor package has a ?rst serni 
conductor chip, a resin part (rnolded or sealing part) for 
rnolding or sealing the ?rst serniconductor chip and a 
substrate part, on Which the resin part is mounted and Which 
protrudes outWard beyond the resin part, Wherein the ?rst 
lands is arranged on the part Which protrudes outWard 
beyond the resin part in the substrate part. On the other hand, 
the second semiconductor package has a second sernicon 
ductor chip. 

[0017] By providing the ?rst serniconductor package With 
the above described substrate part, the ?rst lands can be 
arranged on the peripheral part Which protrudes outWard 
beyond the resin part in the substrate part. In this manner, the 
?rst lands are arranged on the substrate part and, thereby, the 
formation of the ?rst lands can be easily carried out. In 
addition, by providing the above described substrate part, 
the second lands (terminals for external connection) can be 
arranged in an array form on the entire loWer surface of the 
substrate part and, therefore, a miniaturization of the semi 
conductor device and an increase of the number of pins 
become possible. 

[0018] In the above described substrate part, it is prefer 
able to electrically connect the ?rst and the second packages. 
Thereby, the second lands (terminals for external connec 
tion) of the ?rst and the second semiconductor packages can 
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be shared so that the number of the terminals of the 
semiconductor device, for external connection, can be 
reduced. 

[0019] Third lands that are electrically connected to the 
?rst semiconductor chip via Wires are provided on said 
substrate part While the resin part preferably reaches to the 
substrate part and covers the Wires and the third lands. 

[0020] In this manner, the resin part is formed directly on 
the substrate part and, thereby, the height of the ?rst semi 
conductor package can be reduced. In addition, by adopting 
the above described structure, it becomes unnecessary to 
provide conductive parts, extending outside of the resin part, 
on the substrate part. 

[0021] The above described substrate part may have a 
recess. In this case, it is preferable to locate the resin part 
Within the recess. Thereby, the resin part can be avoided 
from protruding from the substrate part so that the mounting 
of the second semiconductor package onto the ?rst semi 
conductor package can be carried out more easily. 

[0022] The second semiconductor package has a die pad 
for mounting the second semiconductor chip and a molding 
or sealing resin (molding or sealing part) for molding the 
second semiconductor chip and the external conductive parts 
include external leads Which extend outWard from the side 
of the molding resin, Wherein the external leads, preferably, 
are bent in the direction toWard the ?rst semiconductor 
package. 

[0023] In this manner, the external leads are bent in the 
direction toWard the ?rst semiconductor package and, 
thereby, the second semiconductor package can be easily 
mounted onto the ?rst semiconductor package even in the 
case that the resin part of the ?rst semiconductor package 
protrudes on the above described substrate part. 

[0024] The above described ?rst semiconductor chip 
includes a logic device While the second semiconductor chip 
includes a memory device. 

[0025] Thereby, it becomes unnecessary to provide, for 
example, both a logic IC (integrated circuit), Which includes 
a logic device, and a memory IC, Which includes a memory 
device, in one chip and, therefore, the period of time 
necessary for development can be shortened and chip siZe 
restrictions can be avoided. 

[0026] The second semiconductor chip is mounted onto 
the above described die pad and a third semiconductor chip 
may be layered or stacked on the second semiconductor 
chip. In this case, it is preferable to expose the die pad on the 
surface of the molding resin. 

[0027] In addition, the second semiconductor chip is 
mounted onto the above described die pad and a third 
semiconductor chip may be mounted beneath (on the rear 
surface) the die pad. Furthermore, a fourth semiconductor 
chip may be layered on top of the ?rst semiconductor chip. 

[0028] In this manner, at least one of the ?rst and second 
semiconductor packages has a plurality of semiconductor 
chips and, thereby, an enhancement of the performance of 
the semiconductor device can be achieved. In addition, in 
the case that the die pad is exposed on the surface of the 
molding resin, the thickness of the second semiconductor 
package can be reduced. In addition, in the case that semi 
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conductor chips are arranged on both surfaces of the die pad, 
chip siZe restrictions can be avoided. 

[0029] Solder bumps for external connection may be 
formed on the above described second lands. Thereby, the 
?rst semiconductor package can be mounted onto the 
mounting substrate via the solder bumps such as solder balls. 

[0030] The foregoing and other objects, features, aspects 
and advantages of the present invention Will become more 
apparent from the folloWing detailed description of the 
present invention When taken in conjunction With the 
accompanying draWings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0031] FIG. 1 is a plan vieW of a semiconductor device 
according to a ?rst embodiment of the present invention; 

[0032] FIG. 2 is a side vieW of the semiconductor device 
shoWn in FIG. 1; 

[0033] FIG. 3 is a plan vieW of a part of the ?rst semi 
conductor package shoWn in FIG. 1 from Which the resin 
part (molding part) has been removed; 

[0034] FIG. 4 is a bottom vieW of the semiconductor 
device shoWn in FIG. 1; 

[0035] FIG. 5 is a cross section vieW of the semiconductor 
device shoWn in FIG. 1; 

[0036] FIG. 6 is a side vieW shoWing the condition Where 
the semiconductor device shoWn in FIG. 1 is mounted onto 
the mounting substrate; 

[0037] FIG. 7 is an enlarged vieW of a connection part 
betWeen an external lead of the second semiconductor 
package and a land of the ?rst semiconductor package; 

[0038] FIG. 8 is a cross section vieW shoWing an example 
of the internal structure of a substrate part in the ?rst 
semiconductor package; 

[0039] FIG. 9 is a cross section vieW of a semiconductor 
device according to a second embodiment of the present 
invention; 
[0040] FIG. 10 is a cross section vieW of a semiconductor 
device according to a third embodiment of the present 
invention; 
[0041] FIG. 11 is a cross section vieW of a semiconductor 
device according to a fourth embodiment of the present 
invention; 
[0042] FIG. 12 is a cross section vieW of a semiconductor 
device according to a ?fth embodiment of the present 
invention; and 

[0043] FIG. 13 is a side vieW shoWing an example of a 
semiconductor device according to a prior art. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

[0044] In the folloWing, embodiments of the present 
invention are described in reference to FIGS. 1 to 12. 

[0045] (First Embodiment) 
[0046] FIG. 1 is a plan vieW of a semiconductor device 
according to the ?rst embodiment of the present invention, 
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FIG. 2 is a side vieW of the semiconductor device in the ?rst 
embodiment, FIG. 3 is a plan vieW of the ?rst semiconduc 
tor package from Which the resin part is removed, FIG. 4 is 
a bottom vieW of the semiconductor device in the ?rst 
embodiment and FIG. 5 is a cross section vieW of the 
semiconductor device in the ?rst embodiment. FIG. 6 is a 
side vieW shoWing the condition Where the semiconductor 
device in the ?rst embodiment is mounted onto a mounting 
substrate. 

[0047] As shoWn in FIGS. 1 and 2, the semiconductor 
device in the ?rst embodiment includes a ?rst semiconductor 
package 7 and a second semiconductor package 8 that is 
mounted onto this ?rst semiconductor package 7. The thick 
ness of the entire semiconductor device is, for example, 
approximately 1.0 mm to 1.2 mm, While the thickness of the 
?rst and the second semiconductor packages 7 and 8 are, for 
example, approximately 500 pm to 600 pm. 

[0048] The ?rst semiconductor package 7 that is in the 
beloW position has, as shoWn in FIGS. 1 to 4, a semicon 
ductor chip 1a, a substrate part 4, lands (third lands) 5 for 
Wire connection, lands (?rst lands) 6 for mounting the 
second semiconductor package, a resin part (molding or 
sealing part) 9, solder balls (solder bumps) 11 and lands 
(second lands) 12 for external connection. 

[0049] The substrate part 4 protrudes outWard beyond the 
resin part 9 as shoWn in FIGS. 1 and 2 and is formed of, for 
example, glass epoxy, or the like, Which has the thickness of 
approximately 100 pm to 200 pm. The thickness of the 
substrate part 4 is, for example, approximately 10% to 20% 
of the entire thickness of the semiconductor device and is 
approximately 15% to 30% of the thickness of the ?rst 
semiconductor package 7. Thereby, the strength necessary 
for the substrate part 4 can be secured. 

[0050] As shoWn in FIG. 3, the lands 5 for Wire connec 
tion and the lands 6 for connecting the second semiconduc 
tor package are formed on the upper surface of the substrate 
part 4 While, as shoWn in FIG. 2, the lands 12 for external 
connection are formed on the loWer surface of the substrate 
part 4. 

[0051] The lands 5 for Wire connection are, as shoWn in 
FIG. 3, located around the ?rst semiconductor chip 1a so as 
to surround the ?rst semiconductor chip 1a and are formed 
of a metal layer (conductive layer), such as of Cu. 

[0052] Bonding pads 3 are formed on the peripheral part 
of the ?rst semiconductor chip 1a and these bonding pads 3 
are connected to the lands 5 for Wire connection via Wires 2 
made of gold, or the like. 

[0053] The resin part 9 is formed of a thermo set resin such 
as an epoxy resin, molds the ?rst semiconductor chip 1a, 
covers the ?rst semiconductor chip 1a, the Wire 2 and the 
land 5 for Wire connection and reaches to the substrate part 
4. 

[0054] In this manner, the resin part 9 is formed directly on 
the substrate part 4 and, therefore, as shoWn in FIG. 2, it 
becomes unnecessary to form a conductive part from the 
side of the resin part 9 toWard the substrate part 4 so that the 
?rst semiconductor package 7 can be made compact in the 
Width direction. In addition, the height of the ?rst semicon 
ductor package 7 can be reduced in comparison With a 
conventional case Where the package has external leads. 
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[0055] Accordingly, the ?rst semiconductor package 7 can 
be reduced in both the Width direction and the height 
direction. Since the second semiconductor package 8 is 
mounted onto this ?rst semiconductor package 7, it becomes 
unnecessary to make the Width of the second semiconductor 
package 8 greater than the Width of the ?rst semiconductor 
package 7, Which results, additionally, in a reduction of the 
siZe of the second semiconductor package 8. As a result, the 
siZe of the semiconductor device can be made compact 
(Effect 1 of the present invention). 

[0056] The lands 6 for mounting the second semiconduc 
tor package are arranged on the peripheral part of the ?rst 
semiconductor package 7 as shoWn in FIGS. 1 to 3 and are 
formed of a metal layer such as of Cu. In particular, the lands 
6 for mounting the second semiconductor package are 
arranged on the peripheral part of the substrate part 4 Which 
protrudes outWard beyond the resin part 9. 

[0057] Thereby, not only can the formation of the lands 6 
for mounting the second semiconductor package be easily 
carried out but also can the mounting of the second semi 
conductor package 8 to the ?rst semiconductor package 7 be 
easily carried out (Effect 2 of the present invention). 

[0058] The lands 12 for external connection are formed on 
the loWer surface of the substrate part 4 and are formed of 
a metal layer such as of Cu. It is preferable to form these 
lands 12 for external connection in an array form on the 
entire loWer surface of the substrate part 4. By providing 
such lands 12 for external connection, miniaturiZation of the 
semiconductor device and an increase of the number of the 
pins become possible (Effect 3 of the present invention). 

[0059] As shoWn in FIG. 2, the solder balls 11 are formed 
on the lands 12 for external connection. Accordingly, as 
shoWn in FIG. 4, the solder balls 11 are also formed on the 
entire loWer surface of the substrate part 4 in a comprehen 
sive manner. 

[0060] Here, the solder balls 11 can be omitted. By omit 
ting the solder balls 11, the semiconductor device can further 
be made thinner. 

[0061] Next, in reference to FIGS. 5, 7 and 8, the cross 
section structure of the semiconductor device in the present 
embodiment is described. 

[0062] As shoWn in FIG. 5, the ?rst semiconductor chip 
1a is mounted onto the substrate part 4 of the ?rst semicon 
ductor package 7 via a bonding material 14 and the ?rst 
semiconductor chip 1a is sealed Within the resin part 9. 

[0063] The second semiconductor package 8 has a second 
semiconductor chip 1b, a die pad 13 for mounting the second 
semiconductor chip 1b, a molding resin for sealing in the 
second semiconductor chip 1b and external leads 10 Which 
extend outWard from the side of the molding resin. 

[0064] The second semiconductor chip 1b is mounted onto 
the die pad 13 via the bonding material 14 and the external 
leads 10 are bent in the direction toWard the ?rst semicon 
ductor package 7. 

[0065] In this manner, the external leads 10 are bent in the 
direction toWard the ?rst semiconductor package 7 and, 
thereby, the second semiconductor package 8 can be easily 
mounted onto the ?rst semiconductor package 7 even in the 
case that the resin part 9 of the ?rst semiconductor package 
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7 protrudes onto the substrate part 4 as shown in FIG. 5 
(Effect 4 of the present invention). An external conductive 
part other than external leads 10 may be provided in second 
semiconductor package 8. 

[0066] The ?rst semiconductor chip 1a shoWn in FIG. 5 is 
a logic IC, Which includes a logic device, While the second 
semiconductor chip 1b is a memory IC, Which includes a 
memory device. 

[0067] In this manner, a plurality of semiconductor chips 
is mounted in one semiconductor device and, thereby, an 
enhancement of the performance of the semiconductor 
device can be achieved (Effect 5 of the present invention). In 
addition, by mounting the logic IC and the memory IC in 
separate semiconductor packages, it becomes unnecessary to 
provide both of them in one chip and, therefore, the period 
of time for development can be shortened (Effect 6 of the 
present invention). Furthermore, the semiconductor chips 
are not layered, as shoWn in FIG. 5, and, thereby, chip siZe 
restrictions can be avoided (Effect 7 of the present inven 
tion). 
[0068] FIG. 7 shoWs an example of the structure of a 
connection part betWeen an external lead 10 of the second 
semiconductor package 8 and a land 6 for mounting the 
second semiconductor package. As shoWn in FIG. 7, the 
external lead 10 and the land 6 for mounting the second 
semiconductor package are connected via, for example, a 
solder layer (conductive layer) 17. This solder layer 17 can 
be formed through plating, application by means of a 
dispenser, or the like. 

[0069] In order to mount the second semiconductor pack 
age 8 onto the ?rst semiconductor package 7, for example, 
a solder layer 17 is formed in advance on the lands 6 for 
mounting the second semiconductor package by means of 
the above described method so that the second semiconduc 
tor package 8 is placed onto the lands 6 for mounting the 
second semiconductor package and the solder layer 17 may 
be melt in this condition. 

[0070] FIG. 8 shoWs an enlarged cross section vieW of the 
substrate part 4. As shoWn in FIG. 8, a through hole 18 is 
provided in the substrate part 4 and a conductive layer 
(through hole Wire) 19 is formed Within this through hole 18. 
Then, a land 6 for mounting the second semiconductor 
package and a land 12 for external connection are connected 
through the conductive layer 19. In addition, a Wire 20 is 
formed on the upper surface of the substrate part 4 for 
connecting the land 6 for mounting the second semiconduc 
tor package and the land 5 for Wire connection. 

[0071] Thereby, in the substrate part 4, the ?rst and the 
second semiconductor packages 7 and 8 can be electrically 
connected so that the lands 12 for external connection of the 
?rst and the second semiconductor packages 7 and 8 can be 
shared. As a result, the number of the terminals for external 
connection of the semiconductor device can be reduced 
(Effect 8 of the present invention). 

[0072] FIG. 6 shoWs the condition Where a semiconductor 
device of the present invention Which has the above 
described structure is mounted on a mounting substrate 15. 

[0073] As shoWn in FIG. 6, lands 16, for mounting on the 
mounting substrate 15, and lands 12, for external connec 
tion, are connected via conductive material, such as solder 
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balls 11. Thereby, the ?rst semiconductor package 7 can be 
mounted onto the mounting substrate 15 Without providing 
the ?rst semiconductor package 7 With external leads. 

[0074] Next, an example of a process for a semiconductor 
device according to the ?rst embodiment is described. 

[0075] In order to produce a semiconductor device accord 
ing to the ?rst embodiment, ?rst, the ?rst and the second 
semiconductor packages 7 and 8 are assembled, respec 
tively, in different processes. 

[0076] In order to assemble the semiconductor package 7, 
the lands 5 for Wire connection, the lands 6 for mounting the 
second semiconductor package and the lands 12 for external 
connection are formed in predetermined positions on the 
upper surface of, as Well as on the loWer surface of, the 
substrate part 4 and, in addition, predetermined Wires are 
formed on the surfaces of, as Well as inside of, the substrate 
part 4. 

[0077] After that, the ?rst semiconductor chip 1a is 
attached to the upper surface of the substrate part 4 via the 
bonding layer 14 and the bonding pads 3 of the ?rst 
semiconductor chip 1a and the lands 5 for Wire connection 
are connected With the Wires 2 through a Wire bonding 
method. 

[0078] Next, a molding technique, such as a transfer 
molding method, is used to mold the resin so as to seal in the 
?rst semiconductor chip 1a, as Well as the periphery thereof 
Thereby, the resin part 9 is formed. Then, after assembling 
the ?rst semiconductor package 7, an electrical test is carried 
out. 

[0079] On the other hand, as for the second semiconductor 
package 8, the second semiconductor chip 1b is attached to 
the die pad 13 via the bonding layer 14 and, then, the 
bonding pads of the second semiconductor chip 1b and the 
internal leads are connected With the Wires 2 through a Wire 
bonding method. 

[0080] After that, a molding technique, such as a transfer 
molding method, is used to mold the resin so as to seal in the 
second semiconductor chip 1b and a bending process is 
carried out on the external leads 10. Then, after assembling 
the second semiconductor package, an electrical test is 
carried out. 

[0081] After carrying out electrical tests separately for the 
?rst and the second semiconductor packages 7 and 8, 
respectively, as described above, the second semiconductor 
package 8 is mounted onto the ?rst semiconductor package 
7. Thereby, the yield can be improved and the processing 
cost can be reduced (Effect 9 of the present invention). 

[0082] (Second Embodiment) 
[0083] Next, the second embodiment of the present inven 
tion is described in reference to FIG. 9. FIG. 9 is a cross 
section vieW shoWing a semiconductor device of the second 
embodiment. 

[0084] In the second embodiment, as shoWn in FIG. 9, a 
third semiconductor chip 1c, Which is a memory IC, is 
layered, via a bonding material 14, on the second semicon 
ductor chip 1b, Which is a memory IC, Wherein a memory 
device such as an SRAM (static random access memory) or 
an EEPROM (electrically erasable and programmable read 
only memory) is mounted, Wherein solder balls are omitted. 
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In addition, the second and the third semiconductor chips 1b 
and 1c are connected, respectively, to the internal leads via 
the Wires 2 and the die pad 13 is exposed on the surface of 
the second semiconductor package 8. 

[0085] The parts of the con?guration, other than as 
described above, are essentially the same as in the ?rst 
embodiment and a repetition of the descriptions is omitted. 

[0086] A semiconductor device according to the second 
embodiment has basically the same structure as that of the 
semiconductor device according to the ?rst embodiment as 
described above and, therefore, Effects of the present inven 
tion 1 to 4, 6, 8 and 9 can be gained. 

[0087] In addition, the semiconductor device of the second 
embodiment has three semiconductor chips mounted 
thereon and, therefore, an additional enhancement of the 
performance of the semiconductor device can be achieved 
(Effect 10 of the present invention). 

[0088] In addition, since the ?rst semiconductor chip 1a, 
Which is a logic IC, is contained in the ?rst semiconductor 
package 7 While the second and the third semiconductor 
chips 1b and 1c, Which are memory ICs, are contained in the 
second semiconductor package 8, it is not necessary to 
modify the ?rst semiconductor chip 1a to the chip siZes of 
the second and third semiconductor chips 1b and 1c (Effect 
11 of the present invention). 

[0089] In addition, since the die pad 13 is exposed on the 
surface of the second semiconductor package 8, the thick 
ness of the second semiconductor package 8 can be reduced 
and, moreover, since solder balls are not provided on the 
lands 12 for external connection, the thickness of the ?rst 
semiconductor package 7 can also be reduced. Thereby, the 
entire thickness of the semiconductor device can be reduced 

(Effect 12 of the present invention). 

[0090] Here, as for processes of the second embodiment, 
beloW described third and fourth embodiments, the process 
of the ?rst embodiment may be slightly modi?ed and, 
therefore, the descriptions of these processes are omitted. 

[0091] (Third Embodiment) 
[0092] Next, the third embodiment of the present inven 
tion is described in reference to FIG. 10. FIG. 10 is a cross 
section vieW shoWing a semiconductor device of the third 
embodiment. 

[0093] In the third embodiment, as shoWn in FIG. 10, the 
above described second and third semiconductor chips 
(memory ICs) 1b and 1c are attached to the upper surface 
and the loWer surface of the die pad 13 and they are 
connected With the internal leads via Wires 2. 

[0094] In addition, solder balls are not provided on the 
lands 12 for external connection. Thereby, the thickness of 
the semiconductor device can be reduced. The con?guration 
other than that is basically the same as in the ?rst embodi 
ment and the repeated descriptions are omitted. 

[0095] A semiconductor device according to the third 
embodiment has also basically the same con?guration as 
that of the semiconductor device according to the ?rst 
embodiment and, therefore, Effects 1 to 4, 6, 8 to 9 can be 
gained. In addition, in the same manner as in the case of the 
second embodiment, Effect 10 of the present invention can 
also be gained. 
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[0096] In addition, semiconductor chips are mounted on 
the top and the bottom of the die pad 13 in the second 
semiconductor package 8 and, therefore, there is no restric 
tion of the chip siZe. Accordingly, the three chips can be 
assembled Without the restriction of the chip siZe (Effect 13 
of the present invention). 

[0097] (Fourth Embodiment) 
[0098] Next, the fourth embodiment of the present inven 
tion is described in reference to FIG. 11. FIG. 11 is a cross 
section vieW shoWing a semiconductor device of the fourth 
embodiment. 

[0099] In the fourth embodiment, as shoWn in FIG. 11, the 
?rst semiconductor chip (logic IC) 1a and the fourth semi 
conductor chip (peripheral IC) 1d are layered, via the 
bonding material 14, on top of the surface of the substrate 
part 4 and the second and the third semiconductor chips 
(memory ICs) 1b and 1c are layered, via the bonding 
material 14, on top of the die pad 13. 

[0100] Then, the ?rst and the fourth semiconductor chips 
1a and 1d are connected to the lands for Wire connection 
provided on the substrate part 4 via the Wires 2 While the 
second and the third semiconductor chips 1b and 1c are 
connected to the internal leads. In addition, solder balls are 
not provided on the lands 12, for external connection. 

[0101] Here, the above described peripheral IC is an IC 
chip Which has a peripheral circuit, such as a parallel-serial 
converting circuit, a refresh circuit, and the like, and, by 
incorporating such a chip into the semiconductor package, 
system functions can be generated and, therefore, an 
enhancement of the memory application system becomes 
possible (Effect 14 of the present invention). 

[0102] The parts of the con?guration, other than as 
described above, are essentially the same as in the ?rst 
embodiment and a repetition of the descriptions is omitted. 

[0103] A semiconductor device according to the fourth 
embodiment has essentially the same con?guration as the 
semiconductor device according to the ?rst embodiment 
and, therefore, Effects 1 to 4, 6, 8 and 9 of the present 
invention can be gained. 

[0104] In addition, the semiconductor device of the fourth 
embodiment has four semiconductor chips mounted thereon 
and, therefore, a further enhancement of the function of the 
semiconductor device can be achieved (Effect 15 of the 
present invention). 
[0105] In addition, since tWo semiconductor chips are 
mounted in each semiconductor package, chip siZe restric 
tion limits can be reduced (Effect 16 of the present inven 
tion). 
[0106] (Fifth Embodiment) 
[0107] Next, the ?fth embodiment of the present invention 
is described in reference to FIG. 12. FIG. 12 is a cross 
section vieW shoWing a semiconductor device of the ?fth 
embodiment. 

[0108] In the ?fth embodiment, as shoWn in FIG. 12, a 
recess 21 is provided in the center of the substrate part 4 so 
that the thickness of the peripheral part of the substrate part 
4, located around the periphery of the recess 21, is greater 
than the thickness of the substrate part 4 directly beneath the 
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recess 21. The recess 21 can be formed by carrying out, for 
example, spot facing processing. 

[0109] Then, the ?rst semiconductor chip 1a is ?xed into 
the above described recess 21 and the ?rst semiconductor 
chip is sealed into resin so that the resin part 9 is formed 
Within the recess 21. Lands 5, for Wire connection, are 
formed at the bottom of the recess 21 and the ?rst semicon 
ductor chip 1a is connected With the lands 5, for Wire 
connection, through the Wires 2. 

[0110] The resin part 9 covers the Wires 2 and the lands 5, 
for Wire connection, and reaches to the bottom of the recess 
21. In addition, the height to the top surface of the resin part 
9 is, preferably, made approximately equal to the height of 
the peripheral part of the substrate part 4 as shoWn in FIG. 
12. Thereby, the resin part 9 can be prevented from protrud 
ing above the substrate part 4 and, therefore, the mounting 
of the second semiconductor package 8 can be carried out 
more easily Effect 17 of the present invention). 

[0111] Lands 6 for mounting the second semiconductor 
package are arranged on the peripheral part, of the substrate 
part 4, of Which the thickness is greater. Thereby, the 
strength of the substrate part 4 beneath the lands 6 for 
mounting the second semiconductor package can be 
enhanced so that reliability, after the mounting of the second 
semiconductor package 8, can be increased. 

[0112] In addition, solder balls are not provided on the 
lands 12, for external connection. The parts of the con?gu 
ration, other than as described above, are essentially the 
same as in the ?rst embodiment and a repetition of the 
descriptions is omitted. 

[0113] Since a semiconductor device according to the ?fth 
embodiment has essentially the same con?guration as that of 
the semiconductor device according to the ?rst embodiment, 
the Effects 1 to 9 of the present invention can be gained. 

[0114] In addition, in the semiconductor device of the ?fth 
embodiment, since the upper surface of the substrate part 4 
is approximately ?at, a screen print method can be utiliZed 
at the time When solder is applied to the lands 6, for 
mounting the second semiconductor package, and, therefore, 
the application of the solder can be easily carried out (Effect 
18 of the present invention). 

[0115] The process for a semiconductor device according 
to the ?fth embodiment is essentially the same as in the case 
of the ?rst embodiment, except for the step of forming the 
recess 21 by carrying out spot facing processing, or the like, 
on the substrate part 4. 

[0116] Though the embodiments of the present invention 
are described in the above manner, the contents of the 
description for each of the above described embodiments 
may be combined With each other. 

[0117] According to the present invention, the ?rst and the 
second semiconductor packages can both be reduced in both 
the Width direction and the height direction and, therefore, a 
semiconductor device Which includes these can also be 
reduced in both the Width direction and the height direction. 
Accordingly, a semiconductor device including a plurality of 
semiconductor packages can be made compact. 

[0118] Although the present invention has been described 
and illustrated in detail, it is clearly understood that the same 
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is by Way of illustration and example only and is not to be 
taken by Way of limitation, the spirit and scope of the present 
invention being limited only by the terms of the appended 
claims. 

What is claimed is: 
1. A semiconductor device comprising: 

a ?rst semiconductor package having ?rst lands on an 
upper surface and second lands for connection With a 
mounting substrate on a loWer surface; and 

a second semiconductor package Which is mounted onto 
said ?rst semiconductor package and Which has exter 
nal conductive parts that are connected to said ?rst 
lands. 

2. The semiconductor device according to claim 1, 
Wherein said ?rst lands are arranged on a peripheral part of 
said ?rst semiconductor package. 

3. The semiconductor device according to claim 1, 
Wherein: 

said ?rst semiconductor package has a ?rst semiconductor 
chip, a resin part Which seals the ?rst semiconductor 
chip and a substrate part on Which the resin part is 
mounted and Which extends outWard beyond the resin 
part; 

said ?rst lands are arranged on the part Which extends 
outWard beyond said resin part in said substrate part; 
and 

said second semiconductor package has a second semi 
conductor chip. 

4. The semiconductor device according to claim 3, 
Wherein said ?rst and second semiconductor packages are 
electrically connected in said substrate part. 

5. The semiconductor device according to claim 3, 
Wherein: 

third lands that are electrically connected to said ?rst 
semiconductor chip via Wires are provided on said 
substrate part; and 

said resin part reaches to said substrate part and covers 
said Wires and said third lands. 

6. The semiconductor device according to claim 3, 
Wherein: 

said substrate part has a recess; and 

said resin part is arranged Within said recess. 
7. The semiconductor device according to claim 3, 

Wherein: 

said second semiconductor package has a die pad for 
mounting said second semiconductor chip and a mold 
ing resin for sealing said second semiconductor chip; 

said external conductive parts include external leads 
Which extend outWard from the side of said molding 
resin; and 

said external leads are bent in the direction toWard said 
?rst semiconductor package. 

8. The semiconductor device according to claim 3, 
Wherein: 

said ?rst semiconductor chip includes a logic device; and 

said second semiconductor chip includes a memory 
device. 
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9. The semiconductor device according to claim 7, 
Wherein: 

said second semiconductor chip is mounted onto said die 
pad and a third semiconductor chip is layered on said 
second semiconductor chip; and 

said die pad is eXposed on the surface of said molding 
resin. 

10. The semiconductor device according to claim 7, 
Wherein said second semiconductor chip is mounted on an 
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upper surface of said die pad and a third semiconductor chip 
is mounted on a rear surface of said die pad. 

11. The semiconductor device according to claim 3, 
Wherein a fourth semiconductor chip is layered on said ?rst 
semiconductor chip. 

12. The semiconductor device according to claim 1, 
Wherein solder bumps for eXternal connection are formed on 
said second lands. 


