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STACKABLE BALL GRID ARRAY 
SEMICONDUCTOR PACKAGE AND 
FABRICATION METHOD THEREOF 

[0001] This application is a divisional of application Ser. 
No. 09/239,152, ?led Jan. 28, 1999. 

BACKGROUND OF THE INVENTION 

[0002] 1. Field of the Invention 

[0003] The present invention relates to a stackable ball 
grid array (BGA) semiconductor package and a fabrication 
method thereof. 

[0004] 2. Background of the Related Art 

[0005] Currently, there is an effort to produce a highly 
integrated semiconductor package having a large number of 
exterior connections. One example is a BGA semiconductor 
package in Which a plurality of solder balls Which are 
attached to a substrate are used as external terminals. In 
these BGA packages, a plurality of solder balls are attached 
to an upper or a loWer surface of a substrate by the 
application of heat. The solder balls, Which act as external 
terminals, are not easily bent or deformed by inpacts With 
solid objects. 

[0006] FIG. 1 shoWs a structure of a background art BGA 
semiconductor package. As seen in FIG. 1, an elastomer 2 
is attached to a center portion of an upper surface of a 
semiconductor chip 1, and a high strength adhesive resin 3 
is formed on the elastomer 2. A plurality of metal traces, 
Which transmit electric signals, are formed on the adhesive 
resin 3. First ends 4a of the metal traces extend across a top 
surface of the adhesive resin 3, and second ends 4b of each 
of the metal 5 traces are connected to chip pads 6 formed on 
a marginal portion of the upper surface of the semiconductor 
chip 1. A solder resist 5 covers the metal traces 4a and the 
adhesive resin 3, except for exposed portions of the ?rst ends 
4a of the metal traces, onto Which solder balls Will be 
attached. An encapsulant 7, such as a molding resin, covers 
the upper surface of the semiconductor chip 1, and the 
portions of the metal 10 traces that are not covered With the 
solder resist 5. Conductive balls 8 are then attached to the 
exposed portions of the metal traces to serve as output 
terminals. 

[0007] Since the conductive balls are exposed on only one 
side of the package (in FIG. 1, the conductive balls are 
exposed at the upper surface thereof), it is impossible to 
fabricate a stackable package of high mount density. 

SUMMARY OF THE INVENTION 

[0008] It is an object of the present invention to provide a 
stackable BGA semiconductor package, and a fabrication 
method thereof, that maintain advantages of the conven 
tional BGA package. 

[0009] Astackable chip package embodying the invention 
includes a supporting member having a plurality of conduc 
tive patterns formed therein. A plurality of ?rst conductive 
traces are formed on a surface of the supporting member, 
and respective ones of the ?rst conductive traces are coupled 
to corresponding ones of the conductive patterns. A chip 
having chip pads is attached to a second surface of the 
supporting member, and a plurality of second conductive 
traces are arranged over the chip. Respective ones of the 
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second conductive traces are electrically coupled to corre 
sponding chip pads on the chip, and corresponding ones of 
the conductive patterns in the supporting member. An 
embodiment of the invention could also include a solder 
resist that covers selected portions of the ?rst and second 
conductive traces. The solder resist Would leave connecting 
portions of the ?rst and second conductive traces exposed. 
Exterior leads, in the form of conductive balls, could then be 
connected to the connecting portions of the ?rst and second 
conductive traces. A device embodying the invention could 
also include a molding resin that encapsulates portions of the 
conductive traces and the chip. The supporting member 
could include a supporting plate and a supporting frame that 
surrounds the supporting plate. 

[0010] In a method embodying the invention, a supporting 
member having a plurality of conductive patterns is ?rst 
formed. Aplurality of ?rst conductive traces are then formed 
on a ?rst surface of the supporting member such that the 
conductive traces are electrically coupled to corresponding 
ones of the conductive patterns in the supporting member. A 
plurality of second traces are then attached to a surface of a 
chip, and the chip is attached to a second surface of the 
supporting member. Respective ones of the second conduc 
tive traces are attached to corresponding chip pads on the 
chip, and to corresponding ones of the conductive patterns 
in the supporting member. A method embodying the inven 
tion could also include the step of forming layers of solder 
resist over the ?rst and second conductive traces, and 
removing portions of the solder resist to expose connecting 
portions of the ?rst and second conductive traces. A method 
embodying the invention could also include attaching leads, 
in the form of conductive balls, to respective ones of the 
exposed connecting portions of the ?rst and second conduc 
tive traces. 

[0011] Additional advantages, objects, and features of the 
invention Will be set forth in part in the description Which 
folloWs and in part Will become apparent to those having 
ordinary skill in the art upon examination of the folloWing 
or may be learned from practice of the invention. The objects 
and advantages of the invention may be realiZed and attained 
as particularly pointed out in the appended claims. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0012] The accompanying draWings illustrate embodi 
ments of the invention and together With the description 
serve to explain the principles of the invention. In the 
draWing ?gures, like elements are identi?ed With like ref 
erence numerals, and: 

[0013] FIG. 1 is a vertical cross-sectional diagram of a 
background art BGA semiconductor package; 

[0014] FIG. 2 is a vertical cross-sectional diagram of a 
stackable BGA semiconductor package according to a ?rst 
embodiment of the present invention; 

[0015] FIG. 3 is a vertical cross-sectional diagram of a 
stackable BGA semiconductor package according to a sec 
ond embodiment of the present invention; 

[0016] FIG. 4 is a vertical cross-sectional diagram of 
stacked BGA semiconductor packages according to the 
present invention; and 

[0017] FIGS. 5A through 5H illustrate steps of a method 
of manufacturing a stackable BGA semiconductor package 
according to the present invention. 
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DETAILED DESCRIPTION OF PREFERRED 
EMBODIMENTS 

[0018] FIG. 2 illustrates a stackable BGA semiconductor 
package according to a ?rst embodiment of the present 
invention. As shoWn in FIG. 2, a supporting member 21 
includes a supporting plate 23 surrounded by a supporting 
frame 25 having a predetermined height. Metal traces 24a 
are attached to a loWer surface of the supporting plate 23. In 
addition, a solder resist 27 covers portions of the metal 
traces 24a and the supporting plate 23 to prevent short 
circuiting betWeen solder balls and the metal traces, and to 
protect the metal traces 24a from outside impacts. The 
solder resist 27 is partially removed to expose portions of the 
metal traces 24a. The exposed portions of the metal traces 
24a act as connecting portions 24b. The connecting portions 
24b are used to electrically connect the metal traces 24a to 
conductive balls that act as external terminals. 

[0019] Metal patterns 26 are formed betWeen upper and 
loWer surfaces of the supporting frame 25. One end of each 
of the metal patterns 26 is connected With an end of each of 
the metal traces 24a. The other end of each of the metal 
patterns 26 is exposed at the upper surface of the supporting 
frame 25. 

[0020] A semiconductor chip 1 is attached by an adhesive 
onto the supporting plate 23 of the supporting member 21. 
An elastomer 2 is attached to a center portion of the upper 
surface of the semiconductor chip 1, and a high strength 
adhesive resin 3 is formed on the elastomer 2. Metal traces 
Which transmit electric signals are attached onto the adhe 
sive resin 3. First ends 4a of the metal traces extend over the 
top surface of the adhesive resin. Middle portions 4b of the 
metal traces are connected With chip pads 6 formed on a 
marginal portion of the upper surface of the semiconductor 
chip 1. Second ends 4c of the metal traces are connected 
With upper surfaces of the metal patterns 26 formed in the 
supporting frame 25. 

[0021] A solder resist 5 covers the upper surface of the 
adhesive resin 3 and portions of the ?rst ends 4a of the metal 
traces. Conductive balls 8a are attached to the exposed 
portions of the ?rst ends 4a of the metal traces. An encap 
sulant 28, such as a molding resin, covers exposed portions 
of the upper surface of the semiconductor chip 1, the metal 
traces, and the upper portion of the supporting frame 25. 

[0022] Electrical signals Which are output by the semicon 
ductor chip 1 through the chip pads 6 can be externally 
transmitted over the conductive balls 8a connected With the 
?rst ends 4a of the metal traces. The electrical signals can 
also be externally transmitted through the connecting por 
tions 24b on the loWer part of the supporting member 21, 
Which are connected to the second ends 4c of the metal 
traces through the metal patterns 26. 

[0023] FIG. 3 is a vertical cross-sectional diagram of a 
stackable BGA semiconductor package according to a sec 
ond embodiment of the present invention. The second 
embodiment is the same as the embodiment shoWn in FIG. 
2, except that conductive balls 8b are also attached to the 
exposed portions 24b, of the metal traces 24a formed on the 
loWer part of the supporting member 21. 

[0024] With each of the embodiments shoWn in FIGS. 2 
and 3, it becomes possible to stack a plurality of BGA 
semiconductor packages over a single mounting position on 
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a printed circuit board. Thus, the density of the semicon 
ductor devices on a circuit board can be increased by using 
BGA packages embodying the invention. 

[0025] FIG. 4 illustrates stacked BGA semiconductor 
packages using the stackable BGA semiconductor package 
according to the ?rst embodiment of the present invention 
shoWn in FIG. 2. As shoWn therein, a plurality of stackable 
BGA semiconductor packages 100, 110, 120, 130 are 
stacked. Conductive balls 108a, Which are formed on an 
upper surface of the ?rst package 100, connect the ?rst ends 
4a of the metal traces on the ?rst package 100 to the 
connecting portions 24b formed on a loWer surface of the 
second BGA semiconductor package 110. Conductive balls 
118a formed on an upper surface of the second package 110 
connect the ?rst ends 4a of the metal traces on the second 
package 110 to the connecting portions 24b on a loWer 
surface of the third BGA semiconductor package 120. Con 
ductive balls 128a formed on an upper surface of the third 
package 120 connect the ?rst ends 4a of the metal traces on 
the third package 120 to the connecting portions 24b on a 
loWer surface of the fourth package 130. 

[0026] FIG. 4 illustrates four stacked BGA packages, but 
the actual number of stacked BGA packages may be vari 
ously adjusted by a user according to his requirements. 
Conductive balls 138a formed on the fourth package 130 
can serve as external terminals Which transmit signals from 
all the BGA packages to external circuits. For instance, the 
conductive balls 138a could be connected to pads of a 
printed circuit board. 

[0027] A method of fabricating a stackable BGA semicon 
ductor chip package according to the present invention Will 
noW be described With reference to FIGS. 5A-5H. 

[0028] In FIG. 5A, ?rst the supporting member 21 is 
provided. The supporting member 21, includes the support 
ing plate 23 and the supporting frame 25. Metal traces 24a 
are formed on a loWer surface of the supporting plate 23. The 
solder resist 27 covers portions of the metal traces 24a, but 
leaves the connecting portions 24b exposed. The metal 
patterns 26 formed in the supporting frame 25, are exposed 
at the upper surface of the supporting frame 25, and are 
connected With the metal traces 24a on the bottom of the 
supporting plate 23. 

[0029] As shoWn in FIG. 5B, the semiconductor chip 1, 
Which has chip pads 6 on a marginal portion of an upper 
surface thereof, is connected to a loWer surface of an 
elastomer 2. A high strength adhesive 3 is attached to an 
upper surface of the elastomer 2. The metal traces are then 
attached to the upper surface of the adhesive 3. First end 
portions of each of the metal traces are attached to the 
adhesive 3, and the other end portions thereof extend from 
outer sides of the adhesive 3. Next, a layer of the solder resist 
5 is formed on the metal traces and on the adhesive resin 3. 

[0030] Next, as shoWn in FIG. 5C, the semiconductor chip 
assembly shoWn in FIG. 5B is attached to the supporting 
member 21 shoWn in FIG. 5A. 

[0031] In FIG. 5D, using a bond tool 30, the chip pads 6 
formed on the semiconductor chip 1 are connected to the 
middle portions 4b of the metal traces by pressing doWn the 
middle portions 4b. 
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[0032] As shown in FIG. 5E, second ends 4c of the metal 
traces are cut off by the bond tool 30, and the second ends 
4c are connected With upper surfaces of the metal patterns 26 
in the supporting frame 25. 

[0033] As shoWn in FIG. 5F and 5G, a molding resin 28 
is molded over the package so that it covers the exposed 
portions of the metal traces and the exposed portions of the 
chip 1 and chip pads 6. Next, portions of the solder resist 5 
formed on the metal traces is removed to expose portions of 
the ?rst ends 4a of the metal traces that Will be connected to 
conductive balls. 

[0034] As shoWn in FIG. 5G, the conductive balls 8a are 
then placed on the exposed portions of the ?rst ends 4a of 
the metal traces, and a re?oW process is performed to attach 
the conductive balls 8a to the metal traces. 

[0035] One BGApackage embodying the invention can be 
attached to a second BGApackage embodying the invention 
by stacking the second package on the ?rst package so that 
conductive balls on the ?rst package align With correspond 
ing connecting portions on a bottom surface of the second 
package, and then performing a re?oW process to connect 
the tWo packages. 

[0036] The foregoing embodiments are merely exemplary 
and are not to be construed as limiting the present invention. 
The present teaching can be readily applied to other types of 
apparatuses. The description of the present invention is 
intended to be illustrative, and not to limit the scope of the 
claims. Many alternatives, modi?cations, and variations Will 
be apparent to those skilled in the art. In the claims, 
means-plus-function clauses are intended to cover the struc 
tures described herein as performing the recited function and 
not only structural equivalents but also equivalent structures. 
For example, although metal traces and a conductive region 
in a semiconductor may not be structural equivalents in that 
metal traces use metal as an electrical conductor, Whereas 
the conductive region in a semiconductor relies on charge 
carriers in the material to provide electrical conductivity, in 
the environment of conducting electricity, metal traces and 
a conductive region of a semiconductor may be equivalent 
structures. 

What is claimed is: 
1. A stackable chip package, comprising: 

a supporting member having a plurality of conductive 
patterns formed therein; 

a plurality of ?rst conductive traces formed on a ?rst 
surface of the supporting member, Wherein respective 
ones ?rst conductive traces are electrically coupled to 
corresponding ones of the conductive patterns; 

a chip having chip pads, Wherein the chip is attached to a 
second surface of the supporting member; and 

a plurality of second conductive traces, Wherein portions 
of the second conductive traces are arranged over the 
chip, and Wherein respective ones of the second con 
ductive traces are electrically coupled to corresponding 
ones of the chip pads and corresponding ones of the 
conductive patterns. 

2. The stackable chip package of claim 1, Wherein ?rst 
ends of the second conductive traces are arranged over the 
chip, Wherein middle portions of respective ones of the 
second conductive traces are electrically coupled to corre 
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sponding chip pads, and Wherein second ends of respective 
ones of the second conductive traces are electrically coupled 
to corresponding ones of the conductive patterns. 

3. The stackable chip package of claim 1, further com 
prising a solder resist covering portions of the plurality of 
?rst conductive traces, Wherein the solder resist leaves 
connecting portions of the ?rst conductive traces exposed. 

4. The stackable chip package of claim 3, further com 
prising a plurality of conductive members, Wherein respec 
tive ones of the conductive members are electrically coupled 
to corresponding ones of the connecting portions of the ?rst 
conductive traces, and Wherein the plurality of conductive 
members act as leads of the chip package. 

5. The stackable chip package of claim 1, further com 
prising a solder resist covering portions of the plurality of 
second conductive traces, Wherein the solder resist leaves 
connecting portions of the second conductive traces 
exposed. 

6. The stackable chip package of claim 5, further com 
prising a plurality of conductive members, Wherein respec 
tive ones of the conductive members are electrically coupled 
to corresponding ones of the connecting portions of the 
second conductive traces, and Wherein the plurality of 
conductive members act as leads of the chip package. 

7. The stackable chip package of claim 6, Wherein the 
plurality of conductive members are arranged in an array 
over the chip. 

8. The stackable chip package of claim 1, further com 
prising a molding resin that covers portions of the second 
conductive traces, and portions of the chip. 

9. The stackable chip package of claim 1, Wherein the 
supporting member comprises a supporting plate and a 
supporting frame formed at peripheral portions of the sup 
porting plate. 

10. The stackable chip package of claim 9, Wherein the 
plurality of conductive patterns are formed in the supporting 
frame. 

11. The stackable chip package of claim 1, further com 
prising an elastomer that attaches the plurality of second 
conductive traces to the chip. 

12. The stackable chip package of claim 11, Wherein an 
adhesive is interposed betWeen the second conductive traces 
and the elastomer. 

13. The stackable chip package of claim 1, Wherein the 
plurality of ?rst conductive traces are arranged on the ?rst 
surface of the supporting member in substantially the same 
pattern as the plurality of second conductive traces are 
arranged over the chip. 

14. A stackable chip package, comprising: 

a supporting member having a plurality of conductive 
patterns formed therein; 

a chip having chip pads, Wherein the chip is attached to a 
upper surface of the supporting member; 

a plurality of ?rst conductive traces, Wherein a ?rst end of 
each ?rst conductive trace is electrically coupled to a 
corresponding conductive pattern and a second end of 
each ?rst conductive trace terminates beloW said chip; 

a plurality of second conductive traces, Wherein a ?rst end 
of each second conductive trace terminates above said 
chip, a middle portion of each second conductive trace 
is electrically coupled to a corresponding chip pad, and 
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a second end of each second conductive trace is elec 
trically coupled to a corresponding conductive pattern. 

15. The stackable chip package of claim 14, Wherein said 
plurality of ?rst conductive traces is formed on a loWer 
surface of said supporting member. 

16. The stackable chip package of claim 14, further 
comprising a solder resist covering portions of the plurality 
of ?rst conductive traces, Wherein the solder resist leaves 
connecting portions of the ?rst conductive traces eXposed. 

17. The stackable chip package of claim 16, further 
comprising a plurality of conductive members, Wherein 
respective ones of the conductive members are electrically 
coupled to corresponding ones of the connecting portions of 
the ?rst conductive traces, and Wherein the plurality of 
conductive members act as leads of the chip package. 

18. The stackable chip package of claim 14, further 
comprising a solder resist covering portions of the plurality 
of second conductive traces, Wherein the solder resist leaves 
connecting portions of the second conductive traces 
eXposed. 

19. The stackable chip package of claim 18, further 
comprising a plurality of conductive members, Wherein 
respective ones of the conductive members are electrically 
coupled to corresponding ones of the connecting portions of 
the second conductive traces, and Wherein the plurality of 
conductive members act as leads of the chip package. 
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20. The stackable chip package of claim 19, Wherein the 
plurality of conductive members are arranged in an array 
over the chip. 

21. The stackable chip package of claim 14, further 
comprising a molding resin that covers portions of the 
second conductive traces, and portions of the chip. 

22. The stackable chip package of claim 14, Wherein the 
supporting member comprises a supporting plate and sup 
porting frame formed at peripheral portions of the support 
ing plate. 

23. The stackable chip package of claim 22, Wherein the 
plurality of conductive patterns are formed in the supporting 
frame. 

24. The stackable chip package of claim 14, further 
comprising an elastomer that attaches the plurality of second 
conductive traces to the chip. 

25. The stackable chip package of claim 24, Wherein an 
adhesive is interposed betWeen the second conductive traces 
and the elastomer. 

26. The stackable chip package of claim 14, Wherein the 
plurality of ?rst conductive traces are arranged on the loWer 
surface of the supporting member in substantially the same 
pattern as the plurality of second conductive traces are 
arranged over the chip. 

* * * * * 


