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(57) ABSTRACT 

A Semiconductor chip module includes a chip-mounting 
member having opposite first and Second Surfaces, a set of 
circuit traces, and a plurality of plated through holes that 
extend through the first and Second Surfaces and that are 
connected to the circuit traces. A dielectric tape member 
bonds adhesively a Semiconductor chip on the chip-mount 
ing member. A first conductor unit connects electrically 
contact pads on a pad mounting Surface of the Semiconduc 
tor chip and the circuit traces. A plurality of Solder balls are 
disposed on one of the first and Second Surfaces of the 
chip-mounting member, are aligned with and are connected 
to the plated through holes in the chip-mounting member, 
respectively. 

24 

N 

Z 

  

  

  

  

  



Patent Application Publication Aug. 19, 2004 Sheet 1 of 9 US 2004/0159955 A1 

so Ya. 

S(7F--Pedle g 
Nyyyyyyy 

  

  

  



Patent Application Publication Aug. 19, 2004 Sheet 2 of 9 US 2004/0159955 A1 

FIG.4 

  



Patent Application Publication Aug. 19, 2004 Sheet 3 of 9 US 2004/0159955 A1 

(44 Z 4444 M 

N 

-----77 "I W a SYNYaYa YaYaNYa 

FIG.5 

  

  

  

  

  

  

  

  

  

    

    

  

  



Patent Application Publication Aug. 19, 2004 Sheet 4 of 9 US 2004/0159955 A1 

21 13 
14 

I,(SNNNNS 
7% frviz / III 

I-KAI. AN E 
its "SNRN 2 

FIG.6 

  

  

    

  

  



Patent Application Publication Aug. 19, 2004 Sheet 5 of 9 US 2004/0159955 A1 

(SenNNS 
14 

sC N 

IX, Z 7 II 
His O & G D 2C...) : « 2-4 z 
"All-AF 

-N "Ra2272 2 

10 

IX, Z II 
<-T- by 

447%2> S. 3 if Z I 

Orz C. 
FIG.7 

    

  

    

  

    

  

      

    

    

  

  

    

  

  



Patent Application Publication Aug. 19, 2004 Sheet 6 of 9 US 2004/0159955 A1 

(SNNS <S>/ NWY 1- 2a 
l 34 it 
N I 2a 

49 BAs.2 : ) 
4. 4 a 

FIG. 8 

  

  

  

  

  



Patent Application Publication Aug. 19, 2004 Sheet 7 of 9 US 2004/0159955 A1 

(SN NS “say” 3 AZ 
S-) 

SEN I 22222222 O 
O 4N NS Š ( , "I 7 

O &22/22422 O 

10 

(SNS 

O &2ZZ2 2 

  

  

    

    

  

  

  

    

  

  

  

  

      

  

  

  

  

  



Patent Application Publication Aug. 19, 2004 Sheet 8 of 9 US 2004/0159955 A1 

23a 22,77777/7ZZZZ 152. 

a Sella Na 
CNNS223SST &ZZ/ 2x2/4N 

214SNS NXN SE 

%)7, NW 
Sylvy NvvaxNXN Away 

80 
17b 24b2b 21b 

FIG.10 

  

    

  

  

  

  

      

  

  

  



Patent Application Publication Aug. 19, 2004 Sheet 9 of 9 US 2004/0159955 A1 

ZZZYYYYZZZZYZ 

K. L. N. . ." 
NS22.SSI, 
OCC 21 (SN NXN NE VI, SNSN1 

avywayaxyyyyy 

1111777.7277-12 

NS22)SIS." NZ2 >12ty 
14a 

a ŠNN 3a 
CAN NY Rear Al-A-lis VI, NNN I, \ 
KZ - a Y. 

O a li. 

12/227.77.1771/721 

NS23S-7 
O />12 O 
WISNS, \ 

& I 7,O 

15a 

3a 

ya.Nyyyyya Naay 

  

  

  

  

    

    

    

  

  

  

    

    

  

      

    

  

  

  

  



US 2004/0159955 A1 

SEMCONDUCTOR CHIP MODULE 

BACKGROUND OF THE INVENTION 

0001) 1. Field of the Invention 
0002 The invention relates to a semiconductor chip 
module, more particularly to Semiconductor chip modules 
that can be Stacked one on top of the other in a fully 
automated manner. 

0003 2. Description of the Related Art 
0004. In this age of computer technology, there is an 
ever-growing need to increase the Speed and functionality of 
computers, thereby resulting in a corresponding need to 
increase the memory capacity. However, due to limitations 
in the size of a computer main board, the number of 
on-board memory devices that can be installed is Severely 
limited. There is thus a need to develop a memory device 
having a capacity that can be expanded without incurring a 
Substantial increase in board penalty. 
0005. In U.S. Pat. No. 4,996,587, there is disclosed an 
integrated Semiconductor chip package that includes a plu 
rality of chip carriers arranged in a Stack, and a plurality of 
Semiconductor chips mounted on the chip carriers. However, 
due to the need for S-shaped connector clips mounted on the 
chip carriers to establish electrical connection among the 
Semiconductor chips, the integrated Semiconductor chip 
package according to the aforesaid U.S. patent cannot be 
manufactured in a fully automated manner, thereby resulting 
in increased production costs. 

SUMMARY OF THE INVENTION 

0006 Therefore, the object of the present invention is to 
provide Semiconductor chip modules that can be Stacked one 
on top of the other in a fully automated manner. 
0007 According to one aspect of the invention, a semi 
conductor chip module comprises: 

0008 a chip-mounting member having opposite first 
and Second Surfaces, a Set of circuit traces, and a 
plurality of plated through holes that extend through 
the first and Second Surfaces and that are connected 
to the circuit traces, 

0009 a semiconductor chip having a pad mounting 
Surface with a plurality of contact pads provided 
thereon; 

0010 a dielectric tape member for bonding adhe 
Sively the Semiconductor chip on the chip-mounting 
member; 

0011 a conductor unit for connecting electrically 
the contact pads of the Semiconductor chip and the 
circuit traces, and 

0012 a plurality of solder balls disposed on one of 
the first and Second Surfaces of the chip-mounting 
member, each of the Solder balls being aligned with 
and being connected to a respective one of the plated 
through holes in the chip-mounting member. 

0013. According to another aspect of the invention, a 
Semiconductor chip module Stack comprises upper and 
lower Semiconductor chip modules, each including: 
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0014 a chip-mounting member having upper and 
lower Surfaces, a Set of circuit traces, and a plurality 
of plated through holes that extend through the upper 
and lower Surfaces and that are connected to the 
circuit traces, 

0015 a semiconductor chip having a pad mounting 
Surface with a plurality of contact pads provided 
thereon, 

0016 a dielectric tape member for bonding adhe 
Sively the Semiconductor chip on the chip-mounting 
member; 

0017 a conductor unit for connecting electrically 
the contact pads of the Semiconductor chip and the 
circuit traces, and 

0018 a plurality of solder balls disposed on the 
lower Surface of the chip-mounting member, each of 
the Solder balls being aligned with and being con 
nected to a respective one of the plated through holes 
in the chip-mounting member. 

0019. The solder balls of the upper semiconductor chip 
module are aligned with and are connected to the plated 
through holes in the chip-mounting member of the lower 
Semiconductor chip module at the upper Surface of the latter. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0020. Other features and advantages of the present inven 
tion will become apparent in the following detailed descrip 
tion of the preferred embodiments with reference to the 
accompanying drawings, of which: 
0021 FIG. 1 is a fragmentary schematic partly sectional 
view of the first preferred embodiment of a semiconductor 
chip module according to the present invention; 
0022 FIG. 2 is a fragmentary perspective view of a 
chip-mounting member of the first preferred embodiment; 
0023 FIG. 3 is a perspective view illustrating a semi 
conductor chip of the first preferred embodiment; 
0024 FIG. 4 is a perspective view illustrating a dielectric 
tape member of the first preferred embodiment; 
0025 FIG. 5 is a fragmentary schematic partly sectional 
View illustrating how a plurality of the Semiconductor chip 
modules of the first preferred embodiment can be intercon 
nected to form a Stack; 
0026 FIG. 6 is a fragmentary schematic partly sectional 
View of the Second preferred embodiment of a Semiconduc 
tor chip module according to the present invention; 
0027 FIG. 7 is a fragmentary schematic partly sectional 
View illustrating how a plurality of the Semiconductor chip 
modules of the Second preferred embodiment can be inter 
connected to form a Stack; 
0028 FIG. 8 is a fragmentary schematic partly sectional 
view of the third preferred embodiment of a semiconductor 
chip module according to the present invention; 
0029 FIG. 9 is a fragmentary schematic partly sectional 
View illustrating how a plurality of the Semiconductor chip 
modules of the third preferred embodiment can be intercon 
nected to form a Stack; 
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0030 FIG. 10 is a fragmentary schematic partly sectional 
view of the fourth preferred embodiment of a semiconductor 
chip module according to the present invention; 
0.031 FIG. 11 is a fragmentary schematic partly sectional 
View illustrating how a plurality of the Semiconductor chip 
modules of the fourth preferred embodiment can be inter 
connected to form a Stack, and 

0.032 FIG. 12 is a fragmentary schematic partly sectional 
view of the fifth preferred embodiment of a semiconductor 
chip module according to the present invention. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

0033. Before the present invention is described in greater 
detail, it should be noted that like elements are denoted by 
the same reference numerals throughout the disclosure. 

0034) Referring to FIG. 1, the first preferred embodiment 
of a Semiconductor chip module according to the present 
invention is shown to comprise a chip-mounting member 1, 
at least two Semiconductor chips 2, and a plurality of Solder 
balls 3. 

0035) In this embodiment, the chip-mounting member 1 
is a board body having opposite first and Second chip 
mounting surfaces 10, 11 that are respectively formed with 
circuit traces 12 (see FIG. 2). The chip-mounting member 1 
is further formed with a plurality of plated through holes 14 
that extend through the first and Second chip mounting 
surfaces 10, 11 and that are connected electrically to the 
circuit traces 12 on the Surfaces 10, 11. 

0036) Each of the semiconductor chips 2 has a pad 
mounting Surface 20 with a plurality of contact pads 21 
provided thereon (see FIG.3). The pad mounting surface 20 
of each of the semiconductor chips 2 is bonded adhesively 
on one of the first and Second chip mounting Surfaces 10, 11 
via a dielectric tape member 4. Particularly, the dielectric 
tape member 4 has a first adhesive Surface adhered onto the 
pad mounting Surface 20 of the Semiconductor chip 2, and 
an opposite Second adhesive Surface adhered onto the first or 
Second chip mounting Surface 10, 11. The dielectric tape 
member 4 is formed with a plurality of holes 40 at positions 
registered with the contact pads 21 of the Semiconductor 
chip 2 (see FIG. 4). Conductive contact balls 5 are received 
in the holes 40 to establish electrical connection between the 
contact pads 21 of the Semiconductor chip 2 and the circuit 
traces 12 on the first or Second chip mounting Surface 10, 11. 
Preferably, each Semiconductor chip 2 has a peripheral 
portion that is provided with an epoxy resin layer 23 to 
Strengthen bonding of the Semiconductor chip 2 with the first 
or Second chip mounting Surface 10, 11. Moreover, each 
Semiconductor chip 2 has a heat dissipating Surface that is 
opposite to the pad mounting Surface and that has a heat 
dissipating plate 24 Secured thereon for heat dissipating and 
chip protection purposes. 

0037) Each of the solder balls 3 (only two are shown in 
FIG. 1) is made from tin and is disposed on the second chip 
mounting Surface 11 of the chip-mounting member 1. Each 
of the solder balls 3 is aligned with and is connected to a 
respective one of the plated through holes 14 in the chip 
mounting member 1. Thus, electrical connection between 
the solder balls 3 and the contact pads 21 of the semicon 
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ductor chips 2 can be established via the circuit traces 12 on 
the surfaces 10, 11 of the chip-mounting member 1. 

0038. While FIG. 1 shows only one semiconductor chip 
2 mounted on each of the surfaces 10, 11 of the chip 
mounting member 1, it should be clear to one skilled in the 
art that two or more Semiconductor chips 2 may be mounted 
on each of the Surfaces 10, 11. 

0039) Referring to FIG. 5, two or more semiconductor 
chip modules of the first preferred embodiment can be 
interconnected to form a Semiconductor chip module Stack. 
AS shown, the Solder balls 3 on an upper one of the 
Semiconductor chip modules are aligned with and are con 
nected to the plated through holes 14 in the chip-mounting 
member 1 of a lower one of the Semiconductor chip modules 
at the first chip mounting surface 10 of the latter. The solder 
balls 3 of a lowermost one of the semiconductor chip 
modules in the Semiconductor chip module Stack can be 
mounted on a printed circuit board (not shown) for estab 
lishing electrical connection with circuit traces on the latter. 

0040 FIG. 6 illustrates the second preferred embodiment 
of a Semiconductor chip module according to the present 
invention. AS shown, the chip-mounting member 1 is a 
three-layer board body having opposite first and Second chip 
mounting surfaces 10, 11 that are respectively formed with 
circuit traces similar to those shown in FIG. 2. The chip 
mounting member 1 is further formed with a plurality of 
plated through holes 14 that extend through the first and 
Second chip mounting Surfaces 10, 12 and that are connected 
electrically to the circuit traces on the surfaces 10, 11. Each 
of the surfaces 10, 11 is formed with at least one chip 
receiving cavity 13 having an open end and a closed end 
opposite to the open end. Each of the Semiconductor chips 
2 has a pad mounting Surface 20 with a plurality of contact 
pads 21 provided thereon, and an opposite chip fixing 
Surface. Each of the Semiconductor chips 2 is received in a 
respective one of the chip receiving cavities 13 in the 
chip-mounting member 1 with the pad mounting Surface 20 
being accessible from the first or Second chip mounting 
surface 10, 11 via the open end of the respective one of the 
chip receiving cavities 13. The chip fixing Surface of each of 
the Semiconductor chips 2 is bonded adhesively on the 
closed end of the respective one of the chip receiving 
cavities 13 via a dielectric tape member 4a. Particularly, the 
dielectric tape member 4a has a first adhesive Surface 
adhered onto the chip fixing Surface of the Semiconductor 
chip 2, and an opposite Second adhesive Surface adhered 
onto the closed end of the respective one of the chip 
receiving cavities 13. In addition, wires 22 interconnect the 
contact pads 21 of the Semiconductor chip 2 and the circuit 
traces on the first or Second chip mounting Surface 10, 11. 
Preferably, an encapsulation layer 6, made of epoxy resin, is 
provided on each of the first and Second chip mounting 
surfaces 10, 11 to enclose the pad mounting surface 20 of 
each Semiconductor chip 2 and the wires 22 that are con 
nected to the Semiconductor chip 2 for protection purposes. 
Like the previous embodiment, each of the solder balls 3 is 
disposed on the Second chip mounting Surface 11 of the 
chip-mounting member 1, and is aligned with and is con 
nected to a respective one of the plated through holes 14 in 
the chip-mounting member 1. Thus, electrical connection 
between the solder balls 3 and the contact pads 21 of the 
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Semiconductor chips 2 can be established via the wires 22 
and the circuit traces on the surfaces 10, 11 of the chip 
mounting member 1. 
0041 Referring to FIG. 7, two or more semiconductor 
chip modules of the Second preferred embodiment can be 
interconnected to form a Semiconductor chip module Stack. 
AS shown, the Solder balls 3 on an upper one of the 
Semiconductor chip modules are aligned with and are con 
nected to the plated through holes 14 in the chip-mounting 
member 1 of a lower one of the Semiconductor chip modules 
at the first chip mounting surface 10 of the latter. The solder 
balls 3 of a lowermost one of the semiconductor chip 
modules in the Semiconductor chip module Stack can be 
mounted on a printed circuit board (not shown) for estab 
lishing electrical connection with circuit traces on the latter. 
0042 FIG. 8 illustrates the third preferred embodiment 
of a Semiconductor chip module according to the present 
invention. AS shown, the chip-mounting member 1 is a 
three-layer board body having opposite first and Second chip 
mounting surfaces 10, 11 formed with at least one chip 
receiving cavity 13a having an open end and a closed end 
opposite to the open end. The chip-mounting member 1 is 
further formed with a plurality of plated through holes 14 
that extend through the surfaces 10, 12. The first and second 
chip mounting Surfaces 10, 11 and the closed end of each 
chip receiving cavity 13a are respectively formed with 
circuit traces similar to those shown in FIG.2 and connected 
electrically to the plated through holes 14. Each of the chip 
receiving cavities 13 receives two semiconductor chips 2a, 
2b therein. Each of the Semiconductor chips 2a, 2b has a pad 
mounting Surface 20 with a plurality of contact pads 21 
provided thereon, and an opposite chip fixing Surface. The 
pad mounting Surface 20 of each of the Semiconductor chips 
2a is bonded adhesively on the closed end of the respective 
one of the chip receiving cavities 13a via a dielectric tape 
layer 4. Particularly, the dielectric tape layer 4 has a first 
adhesive Surface adhered onto the pad mounting Surface 20 
of the Semiconductor chip 2a, and an opposite Second 
adhesive Surface adhered onto the closed end of the respec 
tive one of the chip receiving cavities 13.a. Like the first 
preferred embodiment, the dielectric tape layer 4 is formed 
with a plurality of holes 40 at positions registered with the 
contact pads 21 of the Semiconductor chip 2a. Conductive 
contact balls 5 are received in the holes 40 to establish 
electrical connection between the contact pads 21 of the 
Semiconductor chip 2a and the circuit traces on the closed 
end of the respective one of the chip receiving cavities 13a. 
Each of the semiconductor chips 2b is received in the 
respective one of the chip receiving cavities 13a with the pad 
mounting surface 20 thereof being accessible from the first 
or Second chip mounting Surface 10, 11 via the open end of 
the respective one of the chip receiving cavities 13a. The 
chip fixing Surface of each of the Semiconductor chips 2b is 
bonded adhesively on the chip fixing Surface of the Semi 
conductor chip 2a that is disposed in the same one of the 
chip receiving cavities 13a via another dielectric tape layer 
4a. Particularly, the dielectric tape layer 4a has a first 
adhesive Surface adhered onto the chip fixing Surface of the 
Semiconductor chip 2b, and an opposite Second adhesive 
Surface adhered onto the chip fixing Surface of the Semicon 
ductor chip 2a. In addition, like the Second preferred 
embodiment, wires 22 interconnect the contact pads 21 of 
the Semiconductor chip 2b and the circuit traces on the first 
or Second chip mounting Surface 10, 11. Moreover, an 
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encapsulation layer 6, made of epoxy resin, is provided on 
each of the surfaces 10, 11 of the chip-mounting member 1 
to enclose the pad mounting Surface 20 of each Semicon 
ductor chip 2b and the wires 22 that are connected to the 
Semiconductor chip 2b for protection purposes. AS with the 
previous embodiments, each of the solder balls 3 is disposed 
on the Second chip mounting Surface 11, and is aligned with 
and is connected to a respective one of the plated through 
holes 14 in the chip-mounting member 1. Thus, electrical 
connection between the Solder balls 3 and the contact pads 
21 of the semiconductor chips 2a can be established via the 
circuit traces on the closed ends of the chip receiving 
cavities 13a, while electrical connection between the Solder 
balls 3 and the contact pads 21 of the Semiconductor chips 
2b can be established via the wires 22 and the circuit traces 
on the surfaces 10, 11 of the chip-mounting member 1. 
0043 Referring to FIG. 9, two or more semiconductor 
chip modules of the third preferred embodiment can be 
interconnected to form a Semiconductor chip module Stack. 
AS shown, the Solder balls 3 on an upper one of the 
Semiconductor chip modules are aligned with and are con 
nected to the plated through holes 14 in the chip-mounting 
member 1 of a lower one of the Semiconductor chip modules 
at the first chip mounting surface 10 of the latter. The solder 
balls 3 of a lowermost one of the semiconductor chip 
modules in the Semiconductor chip module Stack can be 
mounted on a printed circuit board (not shown) for estab 
lishing electrical connection with circuit traces on the latter. 
0044) Referring to FIG. 10, the fourth preferred embodi 
ment of a a Semiconductor chip module according to the 
present invention is shown to comprise first and Second 
chip-mounting members 1a, 1b, a first Semiconductor chip 
2a, a Second Semiconductor chip 2b, a plurality of first Solder 
balls 3a, and a plurality of second solder balls 3b. 
0045. In this embodiment, the first chip-mounting mem 
ber 1a is a board body having an upper chip mounting 
surface 15a and a lower circuit layout surface 16a formed 
with circuit traces similar to those shown in FIG. 2. The first 
chip-mounting member 1a is further formed with an opening 
17a and a plurality of plated through holes 14a that extend 
through the Surfaces. 15a, 16a and that are connected elec 
trically to the circuit traces on the circuit layout Surface 16a. 
The first Semiconductor chip 2a has a pad mounting Surface 
20a with a plurality of contact pads 21a provided thereon. 
The pad mounting surface 20a is bonded adhesively on the 
chip mounting Surface 15a using a dielectric tape member 7. 
Particularly, the dielectric tape member 7 has a first adhesive 
Surface adhered onto the pad mounting Surface 20a, and an 
opposite Second adhesive Surface adhered onto the chip 
mounting surface 15a. The dielectric tape member 7 is 
formed with an opening 70 that is registered with the 
opening 17a Such that the contact pads 21a are accessible 
from the circuit layout surface 16a via the openings 17a, 70. 
Wires 22a interconnect the contact pads 21a and the circuit 
traces on the circuit layout Surface 16a. Preferably, a periph 
eral portion of the first Semiconductor chip 2a is provided 
with an epoxy resin layer 23a to Strengthen bonding of the 
first Semiconductor chip 2a with the chip mounting Surface 
15a. Moreover, the first semiconductor chip 2a has a heat 
dissipating Surface that is opposite to the pad mounting 
Surface 20a and that has a heat dissipating plate 24a Secured 
thereon for heat dissipating and chip protection purposes. In 
addition, an encapsulation layer 6a made of epoxy resin is 
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provided on the circuit layout Surface 16a to enclose the pad 
mounting Surface 20a and the wires 22a for protection 
purposes. Each of the first solder balls 3a (only two are 
shown in FIG. 10) is made from tin and is disposed on the 
circuit layout surface 16a. Each of the first solder balls 3a is 
aligned with and is connected to a respective one of the 
plated through holes 14a in the first chip-mounting member 
1a. Thus, electrical connection between the first Solder balls 
3a and the contact pads 21a of the first Semiconductor chip 
2a can be established via the circuit traces on the circuit 
layout Surface 16a and the wires 22a. 
0046. Unlike the first chip-mounting member 1a, the 
Second chip-mounting member 1b is a board body having a 
lower chip mounting Surface 15b and an upper circuit layout 
Surface 16b formed with circuit traces similar to those 
shown in FIG. 2. The second chip-mounting member 1b is 
further formed with an opening 17b and a plurality of plated 
through holes 14b that extend through the surfaces. 15b, 16b 
and that are connected electrically to the circuit traces on the 
circuit layout Surface 16b. The Second Semiconductor chip 
2b has a pad mounting Surface 20b with a plurality of contact 
pads 21b provided thereon. The pad mounting surface 20b is 
bonded adhesively on the chip mounting Surface 15b using 
a dielectric tape member 8. Particularly, the dielectric tape 
member 8 has a first adhesive surface adhered onto the pad 
mounting Surface 20b, and an opposite Second adhesive 
surface adhered onto the chip mounting surface 15b. The 
dielectric tape member 8 is formed with an opening 80 that 
is registered with the opening 17b Such that the contact pads 
21b are accessible from the circuit layout surface 16b via the 
openings 17b, 80. Wires 22b interconnect the contact pads 
21b and the circuit traces on the circuit layout surface 16b. 
Like the first Semiconductor chip 2a, a peripheral portion of 
the Second Semiconductor chip 2b is provided with an epoxy 
resin layer 23b to Strengthen bonding of the Second Semi 
conductor chip 2b with the chip mounting Surface 15b. 
Moreover, the Second Semiconductor chip 2b has a heat 
dissipating Surface that is opposite to the pad mounting 
Surface 20b and that has a heat dissipating plate 24b Secured 
thereon for heat dissipating and chip protection purposes. In 
addition, an encapsulation layer 6b made of epoxy resin is 
provided on the circuit layout Surface 16b to enclose the pad 
mounting surface 20b and the wires 22b for protection 
purposes. Each of the second solder balls 3b (only two are 
shown in FIG. 10) is made from tin and is disposed on the 
chip mounting surface 15b. Each of the second solder balls 
3b is aligned with and is connected to a respective one of the 
plated through holes 14b in the Second chip-mounting 
member 1b. Thus, electrical connection between the second 
solder balls 3b and the contact pads 21b of the second 
Semiconductor chip 2b can be established via the circuit 
traces on the circuit layout surface 16b and the wires 22b. 
0047. In this embodiment, the second chip-mounting 
member 1b is disposed below the first chip-mounting mem 
ber 1a, and each of the first solder balls 3a on the circuit 
layout Surface 16a of the first chip-mounting member 1a is 
aligned with and is connected to a respective one of the 
plated through holes 14b at the circuit layout surface 16a of 
the Second chip-mounting member 1b. 
0.048 Referring to FIG. 11, two or more semiconductor 
chip modules of the fourth preferred embodiment can be 
interconnected to form a Semiconductor chip module Stack. 
AS shown, the Second Solder balls 3b on an upper one of the 
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Semiconductor chip modules are aligned with and are con 
nected to the plated through holes 14a at the chip mounting 
surface 15a of the first chip-mounting member 1a of a lower 
one of the Semiconductor chip modules. The Second Solder 
balls 3b of a lowermost one of the semiconductor chip 
modules in the Semiconductor chip module Stack can be 
mounted on a printed circuit board (not shown) for estab 
lishing electrical connection with circuit traces on the latter. 
0049 FIG. 12 illustrates the fifth preferred embodiment 
of a Semiconductor chip module according to the present 
invention. In contrast with the fourth preferred embodiment, 
each of the first and Second chip-mounting members 1a, 1b 
has at least two first and Second Semiconductor chips 2a, 2b 
mounted respectively thereon. 
0050. It has thus been shown that the semiconductor chip 
module of this invention does not require the use of con 
nector clips to establish electrical connection with other 
Semiconductor chip modules. The Semiconductor chip mod 
ule can be manufactured in a fully automated manner to 
result in lower production costs. When the semiconductor 
chips are memory chips, a Significant increase in memory 
capacity is possible without incurring a significant increase 
in board penalty. The object of the present invention is thus 
met. 

0051 While the present invention has been described in 
connection with what is considered the most practical and 
preferred embodiments, it is understood that this invention 
is not limited to the disclosed embodiments but is intended 
to cover various arrangements included within the Spirit and 
Scope of the broadest interpretation So as to encompass all 
Such modifications and equivalent arrangements. 
I claim: 

1. A Semiconductor chip module comprising: 
a chip-mounting member having opposite first and Second 

Surfaces, a set of first circuit traces, and a plurality of 
plated through holes that extend through Said first and 
Second Surfaces and that are connected to Said first 
circuit traces, 

a first Semiconductor chip having a pad mounting Surface 
with a plurality of contact pads provided thereon; 

a first dielectric tape member for bonding adhesively Said 
first Semiconductor chip on Said chip-mounting mem 
ber; 

a first conductor unit for connecting electrically Said 
contact pads of Said first Semiconductor chip and Said 
first circuit traces, and 

a plurality of Solder balls disposed on one of Said first and 
Second Surfaces of Said chip-mounting member, each of 
Said Solder balls being aligned with and being con 
nected to a respective one of Said plated through holes 
in Said chip-mounting member. 

2. The Semiconductor chip module as claimed in claim 1, 
wherein: 

Said first circuit traces and Said first Semiconductor chip 
are disposed on a Same one of Said first and Second 
Surfaces of Said chip-mounting member; 

Said first dielectric tape member bonds adhesively Said 
pad mounting Surface of Said first Semiconductor chip 
on Said Same one of Said first and Second Surfaces of 
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Said chip-mounting member, and is formed with a 
plurality of holes at positions registered with Said 
contact pads of Said first Semiconductor chip; and 

Said first conductor unit includes a plurality of conductive 
contact balls that are received in Said holes in Said first 
dielectric tape member to establish electrical connec 
tion between Said contact pads of Said first Semicon 
ductor chip and Said first circuit traces. 

3. The Semiconductor chip module as claimed in claim 2, 
wherein Said chip-mounting member further has a set of 
Second circuit traces accessible from the other one of Said 
first and Second Surfaces opposite to Said first circuit traces 
and connected to Said plated through holes, Said Semicon 
ductor chip module further comprising: 

a Second Semiconductor chip having a pad mounting 
Surface with a plurality of contact pads provided 
thereon; 

a Second dielectric tape member for bonding adhesively 
Said Second Semiconductor chip on Said chip-mounting 
member; and 

a Second conductor unit for connecting electrically said 
contact pads of Said Second Semiconductor chip and 
Said Second circuit traces. 

4. The Semiconductor chip module as claimed in claim 3, 
wherein: 

Said Second dielectric tape member bonds adhesively said 
pad mounting Surface of Said Second Semiconductor 
chip on the other one of Said first and Second Surfaces 
of Said chip-mounting member, and is formed with a 
plurality of holes at positions registered with Said 
contact pads of Said Second Semiconductor chip; and 

Said Second conductor unit includes a plurality of con 
ductive contact balls that are received in Said holes in 
Said Second dielectric tape member to establish elec 
trical connection between said contact pads of Said 
Second Semiconductor chip and Said Second circuit 
traceS. 

5. The Semiconductor chip module as claimed in claim 2, 
wherein Said first Semiconductor chip has a peripheral 
portion that is provided with an epoxy resin layer to 
Strengthen bonding of Said first Semiconductor chip with 
Said Same one of Said first and Second Surfaces of Said 
chip-mounting member. 

6. The Semiconductor chip module as claimed in claim 2, 
wherein Said first Semiconductor chip has a heat dissipating 
Surface that is opposite to Said pad mounting Surface and that 
has a heat dissipating plate Secured thereon. 

7. The Semiconductor chip module as claimed in claim 1, 
wherein: 

Said chip-mounting member has a first chip receiving 
cavity formed in one of Said first and Second Surfaces 
thereof, Said first chip receiving cavity having an open 
end and a closed end opposite to Said open end, Said 
first circuit traces and Said first chip receiving cavity 
being provided on a Same one of Said first and Second 
Surfaces of Said chip-mounting member; 

Said first Semiconductor chip is received in Said first chip 
receiving cavity with Said pad mounting Surface thereof 
being accessible from Said Same one of Said first and 
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Second Surfaces of Said chip-mounting member via Said 
open end of Said first chip receiving cavity; and 

Said first conductor unit includes a plurality of conductive 
wires that interconnect Said contact pads of Said first 
Semiconductor chip and Said first circuit traces. 

8. The semiconductor chip module as claimed in claim 7, 
wherein Said first Semiconductor chip has a chip fixing 
Surface opposite to Said pad mounting Surface, Said first 
dielectric tape member bonding adhesively said chip fixing 
Surface of Said first Semiconductor chip on Said closed end 
of Said first chip receiving cavity. 

9. The semiconductor chip module as claimed in claim 7, 
wherein Said chip-mounting member further has a set of 
Second circuit traces accessible from the other one of Said 
first and Second Surfaces opposite to Said first circuit traces 
and connected to Said plated through holes, Said Semicon 
ductor chip module further comprising: 

a Second Semiconductor chip having a pad mounting 
Surface with a plurality of contact pads provided 
thereon; 

a Second dielectric tape member for bonding adhesively 
Said Second Semiconductor chip on Said chip-mounting 
member; and 

a Second conductor unit for connecting electrically Said 
contact pads of Said Second Semiconductor chip and 
Said Second circuit traces. 

10. The semiconductor chip module as claimed in claim 
9, wherein: 

Said chip-mounting member has a Second chip receiving 
cavity formed in the other one of Said first and Second 
Surfaces thereof, Said Second chip receiving cavity 
having an open end and a closed end opposite to Said 
open end; 

Said Second Semiconductor chip is received in Said Second 
chip receiving cavity with Said pad mounting Surface 
thereof being accessible from the other one of said first 
and Second Surfaces of Said chip-mounting member via 
Said open end of Said Second chip receiving cavity; and 

Said Second conductor unit includes a plurality of con 
ductive wires that interconnect Said contact pads of Said 
Second Semiconductor chip and Said Second circuit 
traceS. 

11. The Semiconductor chip module as claimed in claim 
10, wherein Said Second Semiconductor chip has a chip 
fixing Surface opposite to Said pad mounting Surface, Said 
Second dielectric tape member bonding adhesively Said chip 
fixing Surface of Said Second Semiconductor chip on Said 
closed end of Said Second chip receiving cavity. 

12. The Semiconductor chip module as claimed in claim 
7, further comprising an encapsulation layer provided on 
Said Same one of Said first and Second Surfaces of Said 
chip-mounting member to enclose Said pad mounting Sur 
face of Said first Semiconductor chip and Said first conductor 
unit. 

13. The Semiconductor chip module as claimed in claim 
7, wherein Said closed end of Said first chip receiving cavity 
is formed with a set of Second circuit traces that are 
connected to Said plated through holes, Said first Semicon 
ductor chip having a chip fixing Surface opposite to Said pad 
mounting Surface, Said Semiconductor chip module further 
comprising: 
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a Second Semiconductor chip having a pad mounting 
Surface with a plurality of contact pads provided 
thereon, and a chip fixing Surface opposite to Said pad 
mounting Surface, Said Second Semiconductor chip 
being received in Said first chip receiving cavity 
between Said first Semiconductor chip and Said closed 
end of Said first chip receiving cavity; 

Said first dielectric tape member including a first dielectric 
tape layer for bonding together Said chip fixing Surfaces 
of Said first and Second Semiconductor chips, and a 
Second dielectric tape layer for bonding adhesively Said 
pad mounting Surface of Said Second Semiconductor 
chip on Said closed end of Said first chip receiving 
cavity, Said Second dielectric tape layer being formed 
with a plurality of holes at positions registered with 
Said contact pads of Said Second Semiconductor chip; 
and 

a Second conductor unit including a plurality of conduc 
tive contact balls that are received in Said holes in Said 
Second dielectric tape layer to establish electrical con 
nection between Said contact pads of Said Second 
Semiconductor chip and Said Second circuit traces. 

14. The Semiconductor chip module as claimed in claim 
13, wherein Said chip-mounting member further has a Set of 
third circuit traces accessible from the other one of said first 
and Second Surfaces opposite to Said first circuit traces and 
connected to Said plated through holes, Said Semiconductor 
chip module further comprising: 

a third Semiconductor chip having a pad mounting Surface 
with a plurality of contact pads provided thereon; 

a third dielectric tape member for bonding adhesively said 
third Semiconductor chip on Said chip-mounting mem 
ber; and 

a third conductor unit for connecting electrically said 
contact pads of Said third Semiconductor chip and Said 
third circuit traces. 

15. The semiconductor chip module as claimed in claim 
1, wherein Said first circuit traces are disposed on one of Said 
first and Second Surfaces of Said chip-mounting member, 
Said first dielectric tape member bonding adhesively said 
pad mounting Surface of Said first Semiconductor chip on the 
other one of Said first and Second Surfaces of Said chip 
mounting member, Said chip-mounting member being 
formed with a first opening that extends through Said first 
and Second Surfaces thereof, Said first dielectric tape member 
being formed with a Second opening that is registered with 
Said first opening for access to Said contact pads of Said first 
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Semiconductor chip, Said first conductor unit including a 
plurality of wires that interconnect Said contact pads of Said 
first Semiconductor chip and Said first circuit traces. 

16. The Semiconductor chip module as claimed in claim 
15, wherein Said first Semiconductor chip has a peripheral 
portion that is provided with an epoxy resin layer to 
Strengthen bonding of Said first Semiconductor chip with the 
other one of Said first and Second Surfaces of Said chip 
mounting member. 

17. The semiconductor chip module as claimed in claim 
15, wherein Said first Semiconductor chip has a heat dissi 
pating Surface that is opposite to Said pad mounting Surface 
and that has a heat dissipating plate Secured thereon. 

18. The semiconductor chip module as claimed in claim 
15, further comprising an encapsulation layer provided on 
Said one of Said first and Second Surfaces of Said chip 
mounting member to enclose Said pad mounting Surface of 
Said first Semiconductor chip and Said first conductor unit. 

19. A Semiconductor chip module Stack, comprising: 
upper and lower Semiconductor chip modules, each 

including 
a chip-mounting member having upper and lower Sur 

faces, a Set of circuit traces, and a plurality of plated 
through holes that extend through Said upper and 
lower Surfaces and that are connected to Said circuit 
traceS, 

a Semiconductor chip having a pad mounting Surface 
with a plurality of contact pads provided thereon, 

a dielectric tape member for bonding adhesively Said 
Semiconductor chip on Said chip-mounting member, 

a conductor unit for connecting electrically said contact 
pads of Said Semiconductor chip and Said circuit traces, 
and 

a plurality of Solder balls disposed on Said lower 
Surface of Said chip-mounting member, each of Said 
Solder balls being aligned with and being connected 
to a respective one of Said plated through holes in 
Said chip-mounting member; 

wherein Said Solder balls of Said upper Semiconductor 
chip module are aligned with and are connected to Said 
plated through holes in Said chip-mounting member of 
Said lower Semiconductor chip module at Said upper 
Surface of Said chip-mounting member of Said lower 
Semiconductor chip module. 
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