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METHOD AND APPARATUS FOR REDUCING BGA 
WARPAGE CAUSED BY ENCAPSULATION 

BACKGROUND OF THE INVENTION 

0001) 1. Field of the Invention 
0002 This invention relates in general to a ball grid array 
(“BGA) assembly, and more particularly to a process and 
assembly for reducing ball grid array (“BGA) warpage 
caused by the encapsulation Step of an attached Semicon 
ductor chip mounted to a Substrate. 
0003 2. Description of the Related Art 

0004. In response to current demands from the electron 
ics industry to produce Smaller, faster, and more reliable 
devices, many Semiconductor manufactures have looked at 
exploiting the advantages of ball grid array (“BGA) tech 
nology. There are three major types of BGA assemblies in 
use today, primarily differentiated by the Substrate type: tape 
ball grid array (“TBGA”), plastic or laminate ball grid array 
(“PBGA") and ceramic ball grid array (“CBGA"). Each 
BGA assembly can reduce the required real estate on a card 
by replacing conventional 304-leaded Quad Flat Packs 
(“QFP”) with a BGA assembly, e.g., 255 I/O CBGA pack 
age. Along with the size reduction, the package change 
allows for an increased connection spacing from 0.020" to 
0.050", which is very significant for the surface mount attach 
proceSS. 

0005 FIG. 1 illustrates a cross-sectional view of a con 
ventional BGA assembly 9A before a final encapsulation 
step. FIGS. 2A and 2B illustrate a top plan view and a 
cross-sectional view of FIG. 1 after the final encapsulation 
Step. More Specifically, these figures show a BGA assembly 
9A, 9B manufactured by mounting the semiconductor chip 
11 on a desired BGA substrate 15, of a type described above. 
Once mounted, the contact wires 17 are connected between 
the chip contact terminals 11A and the Substrate contact 
terminals 15A. Next, an array of solder bumps 19 are 
attached to the bottom Surface of the Substrate 15 to establish 
a connection with the contact wires 17 through the substrate 
15. 

0006 FIGS. 2A and 2B show the final step for complet 
ing BGA assembly 9B. In particular, a protective layer 13, 
of a material Such as an epoxy resin, is deposited to 
encapsulate the chip 11, the contact wires 17, and a portion 
of the substrate 15. However, when the encapsulation layer 
13 cures, it also shrinks to warp the resultant BGA assembly 
9B. This warpage during the encapsulation proceSS is due to 
the different coefficient of thermal expansion (“CTE) prop 
erties between the encapsulating layer 13 and the Substrate 
15. 

0007) If a tested BGA assembly shows signs of warpage, 
during or after the encapsulation process, it may fail and be 
Scrapped because these types of failures can effect the 
operation of the resultant assembly. Consequently, proceSS 
control is the key to high-reliability BGA assemblies. 

0008 Currently, the most commonly used process control 
technique to reduce BGA assembly warpage is encapsulant 
formulation. However, when an encapsulant formulation 
technique is used other properties Such as processability, 
reliability, and cost may be Sacrificed. 
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0009. To reduce sacrificing the above properties the 
manufacturing process for a BGA assembly is evaluated by 
inspecting the area array connections. The BGA's area array 
connections are on the bottom Side of the package, and thus, 
visibility to the solder joints is only possible through X-ray. 
This technique only increases the reliability of the manu 
facturing process after a problem is found. Therefore, it is 
imperative that the best process for each particular BGA 
assembly having an encapsulant formulation be identified 
and Verified prior to any attempt at high-volume manufac 
turing. In turn, once characterized, these processes must be 
held constant through the proper Selection of equipment and 
operators to ensure repeatability and high throughput yields. 
Consequently, the process for manufacturing a BGA assem 
bly having an encapsulation formulation to reduce warpage 
is not only difficult to effectively and efficiently replicate, but 
also very costly. 

0010. In summary, a warped BGA assembly can be a 
great reliability concern. If the warpage is reduced then the 
reliability and processability (i.e., trimming or routing, test 
ing, and board mounting) of a BGA assembly is improved. 
Currently, conventional proceSS Steps for reducing BGA 
warpage are very costly and complicated. Consequently, it 
would be advantageous to develop a BGA assembly and 
process of manufacturing that is not only cost effective, but 
also reliable, easy to implement, and will ultimately reduce 
encapsulation Warpage. 

0011. The present invention is directed to overcoming, or 
at least reducing the effects of, one or more of the problems 
set forth above. 

SUMMARY OF THE INVENTION 

0012. In one aspect of the present invention, a ball grid 
array (“BGA) assembly provides a substrate coupled 
between a Semiconductor chip and a BGA structure. A 
Stabilizing plate is coupled to the Substrate adjacent the BGA 
Structure, and a protective layer is bonded to and over a 
portion of the Substrate adjacent the Semiconductor chip. 

0013 In another aspect of the instant invention, a method 
is provided for manufacturing a Semiconductor device 
assembly. The proceSS includes Securing a Semiconductor 
chip to a Substrate; coupling a BGA Structure to the Substrate 
on an opposite Surface of the chip; attaching a Stabilizing 
plate to the Substrate adjacent the BGA Structure; and 
encapsulating the chip and a portion of the Substrate adjacent 
the chip. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0014. Other aspects and advantages of the invention will 
become apparent upon reading the following detailed 
description and upon reference to the drawings, in which: 

0.015 FIG. 1 illustrates a side view of a conventional 
BGA assembly before the attached semiconductor chip is 
encapsulated; 

0016 FIG. 2A illustrates top plan view of the conven 
tional BGA assembly of FIG. 1 after the attached semicon 
ductor chip is encapsulated; 

0017 FIG. 2B illustrates a side view of the conventional 
BGA assembly of FIG. 2A; 
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0.018 FIG. 3A illustrates a cross-sectional view of a 
BGA assembly in accordance with one embodiment of the 
present invention; 
0019 FIG.3B illustrates a bottom plan view of the BGA 
assembly of FIG. 3A; 
0020 FIG. 4A illustrates a cross-sectional view of a 
BGA assembly in accordance with another embodiment of 
the present invention; 

0021 FIG. 4B illustrates a bottom end view of the BGA 
assembly of FIG. 4A, and 
0022 FIG. 5 illustrates one embodiment of a process 
performed in accordance with the present invention. 
0023. While the invention is susceptible to various modi 
fications and alternative forms, specific embodiments 
thereofhave been shown by way of example in the drawings 
and are herein described in detail. It should be understood, 
however, that the description herein of Specific embodiments 
is not intended to limit the invention to the particular forms 
disclosed, but on the contrary, the intention is to cover all 
modifications, equivalents, and alternatives falling within 
the Spirit and Scope of the invention as defined by the 
appended claims. 

DETAILED DESCRIPTION OF SPECIFIC 
EMBODIMENTS 

0024 Illustrative embodiments of the invention are 
described below. In the interest of clarity, not all features of 
an actual implementation are described in this specification. 
It will of course be appreciated that in the development of 
any Such actual embodiment, numerous implementation 
Specific decisions must be made to achieve the developers 
Specific goals, Such as compliance with System-related and 
busineSS-related constraints, which will vary from one 
implementation to another. Moreover, it will be appreciated 
that Such a development effort might be complex and 
time-consuming, but would nevertheless be a routine under 
taking for those of ordinary skill in the art having the benefit 
of this disclosure. 

0.025 In general, the present invention provides a ball 
grid array (“BGA) assembly that reduces warpage caused 
by the encapsulation process Step used to protect an asso 
ciated Semiconductor chip. By reducing warpage, the reli 
ability and processability (i.e., trimming, testing, and board 
mounting) of the resultant BGA assembly is improved. In 
turn, process Steps for evaluating problems of a conventional 
BGA assembly during or after processing can be reduced. 
0026 Referring now to the drawings, FIGS. 3A and 3B 

illustrate a BGA assembly 22 in accordance with one 
embodiment of the present invention. More Specifically, 
FIG. 3A shows a cross-sectional view of a BGA assembly 
22 having a BGA substrate 24 conventionally coupled 
between a semiconductor chip 26 and a BGA structure 28. 
The metallic bond wires 30 electrically couple the semicon 
ductor chip 26 to the BGA structure 28 using the substrate 
24 and known wire bonding techniques. In the particular 
embodiment illustrated, the BGA structure 28 provides an 
array of conductive paste pads 28A coupled between the 
substrate 24 and the conductive bumps 28B provided by a 
known method; the metallic bond wires 30 are constructed 
from a conductive material Such as copper, gold, palladium, 
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or aluminum; the conductive bumpS and paste pads are 
constructed from a conductive material Such as Solder or 
gold, and the Substrate 24 is preferably a BT laminate. 
However, these aspects are not necessary to the practice of 
the invention and the invention is not so limited. For 
example, other tape, plastic (laminate), or ceramic ball grid 
array Substrates Such as a FR-4 or a cyanate ester Substrate 
could be used as the BGA Substrate 24. 

0027. Before the protective layer 32 is applied to encap 
Sulate the Semiconductor chip 26, a Stabilizing plate 34 is 
coupled to the bottom surface of the substrate 24. The 
Stabilizing plate 34 provides a greater Strength, a greater 
coefficient of thermal expansion (“CTE”), or both, than does 
the protective layer 32, the substrate 24, or both. In particu 
lar, the Strength of the Stabilizing plate can be characterized 
by how rigid the material is relative to the protective layer, 
substrate. or both. Thus, the stabilizing plate 34 is preferably 
constructed from a rigid material Such as copper, aluminum, 
ceramic, Steel or a polymer filled with SiO2 or Al-O or any 
other material that will change the Structural properties of 
the Stabilizing plate. These materials provide a strength and 
a coefficient of thermal expansion (“CTE') that is greater 
than the strength and CTE of the protective layer 32 and the 
Substrate 24. This greater Strength and/or greater CTE alle 
Viates warpage or bending caused by the curing process of 
the protective layer32. The stabilizing plate 34 consequently 
comprises a first embodiment of a means for Stabilizing the 
BGA structure 22. 

0028. The stabilizing plate 34 may be coupled to the 
Substrate 24 in a variety of ways. In one embodiment, the 
Stabilizing plate 34 is coupled to the Substrate 24 using an 
adhesive material Such as a lead-on-chip ("LOC) tape, an 
epoxy, or an adhesive Spray. However, if desired, other 
conventional mechanical or process techniques may be used. 
For example, in another embodiment, a mechanical Securing 
device Such as a clamp, a clip, or a Snap may be used to 
attach the stabilizing plate 34 to the substrate 24. The 
Stabilizing plate 34 might also be plated on or embedded into 
the Substrate 24 using conventional process techniques in 
other embodiments. 

0029. In the particular embodiment illustrated in FIGS. 
3A and 3B, the stabilizing plate 34 reinforces the periphery 
of the BGA structure 22 by Surrounding the periphery 
thereof. To this end, the Stabilizing plate includes four arms 
34A positioned to surround the periphery of the BGA 
Structure 22 and, consequently, the BGA conductive bumps 
28B. This shape Strengthens and accommodates any desired 
BGA structure 28. However, this particular embodiment 
need not necessarily employ four arms 34A in all its varia 
tions, and may employ, e.g., three arms 34A. 

0030 The specific dimensions of each arm 34A in the 
illustrated embodiment provide a height H of between 
about 0.5 to 1.5 mm and a width W of between about 1 to 
5 mm. It will be appreciated by persons of ordinary skill in 
the relevant arts that the dimensions of the Stabilizing plate 
34 may vary depending on the Size or amount of the 
protective layer 32 necessary to cover the Semiconductor 
chip 24. For example, in Some embodiments, the height 
and/or width of the stabilizing plate 34 may vary plus or 
minus ten percent. In turn, to alleviate problems during final 
processing Steps, e.g., when the resultant BGA assembly 22 
is coupled to the desired board (not shown), the height of the 
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conductive bumps 28A will typically be greater than height 
H of the stabilizing plate 34. 

0031 Referring now to FIGS. 4A and 4B, a second 
embodiment constructed in accordance with the present 
invention is shown. A BGA assembly 36 includes a stabi 
lizing plate 44. In this embodiment, as with the previous 
embodiment of FIGS. 3A and 3B, a conventional structure 
is formed that is similar to the BGA assembly 9A of FIG. 1. 
In particular, the Substrate 24 is coupled between the Semi 
conductor chip 26 and an array of conductive bumps 38. 
However, as illustrated in FIGS. 4A and 4B, the stabilizing 
plate 44 is manufactured to provide a structure that inter 
laces between-the conductive bumps 38. With this interlac 
ing Structure, leSS material is necessary for each arm 44A to 
provide the necessary Strength for reducing warpage typi 
cally caused after the encapsulating layer 32 is applied and 
Shrinks during the curing process. In particular, height H. 
will be between about 0.2 and 0.7 mm, and the width W. will 
be between about 0.7 and 1.2 mm. However, in Some 
embodiments as described above, the height and/or width of 
the Stabilizing plate 44 may vary plus or minus ten percent. 
In turn, to alleviate problems during final processing Steps, 
e.g., when the resultant BGA assembly 22 is coupled to the 
desired board (not shown), the height of the conductive 
bumps 38 will typically be greater than height H of the 
Stabilizing plate 44. 

0032. As with the BGAstructure 22 of FIGS. 3A and 3B, 
the stabilizing plate 44 of the BGA assembly 36 provides a 
strength and CTE that is greater than the strength and CTE 
of the protective layer 32 and the substrate 24. In turn, as 
before, the stabilizing plate 44 is preferably made from a 
material Such as copper, aluminum, or a polymer filled with 
SiO2 or Al-O. It will be appreciated by perSons of ordinary 
skill in the relevant arts that height H and width W of the 
Stabilizing plate 44 may change with respect to the CTE 
properties of the protective layer 32. Additionally, because 
the array Size of the conductive bumps 38 may vary, So may 
the number of interlacing arms 44A of the Stabilizing plate 
44. 

0.033 Having described the preferred component layouts 
for the inventive BGA assemblies 22 and 36 of FIGS. 3A, 
3B, 4A, and 4B, a description of their process of manufac 
turing will now follow. The proceSS is generally illustrated 
in FIG. 5 and begins by providing a substrate. A semicon 
ductor chip is then Secured to a first Surface of the Substrate. 
The proceSS proceeds by next coupling a BGA Structure to 
the Substrate on a Surface opposite the first Surface. A 
Stabilizing plate is coupled to the Substrate adjacent the BGA 
Structure. Finally, the chip and a portion of the Substrate 
adjacent the chip are then encapsulated. Note, however, that 
the ordering of the process Steps, other than providing a 
Substrate and encapsulation, is not material to the practice of 
the invention. For instance, the Stabilizing plate may be 
coupled to the Substrate before the chip is coupled to the 
Substrate. 

0034. In one particular embodiment, the method of FIG. 
5 is employed to manufacture the embodiment of FIGS. 3A 
and 3B. For purposes of clarity, the following reference 
numbers in the below description will be in accordance with 
the embodiment of FIGS. 3A and 3B. However, this aspect 
of the invention as illustrated in FIG. 5 is not limited to the 
embodiment of FIGS. 3A and 3B. 
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0035) Initially, the desired semiconductor chip 26 is 
coupled to a BGA substrate 24, such as a BT laminate. Next, 
an array of Solder bumps 28B is deposited onto a comple 
mentary array of paste pads 28A, and the metallic bonding 
wires 30 couple the I/O terminals (not shown) of the 
semiconductor chip 26 to the solder bumps 28, via some 
contact terminals (not shown) of the BGA substrate 24. 
0036) A conventional BGA assembly, such as the assem 
bly 9A of FIG. 1A, is formed. However, instead of applying 
the protective layer 32, a pre-manufactured Stabilizing plate 
34 is attached to the substrate 24. In particular, an LOC tape 
is used to adhesively couple the Stabilizing plate 34 to the 
substrate 24 using a conventional method. Preferably, the 
shape of the stabilizing plate 34 is manufactured by a well 
known process Such as Selective deposition, however, other 
conventional methods may be used. For example, the Sta 
bilizing plate 34 may be constructed from a Stamped plate of 
aluminum having a width W and height H of 1 mm. 

0037 After the stabilizing plate 34 is secured to the 
Substrate 24, a protective layer 32 made from a material Such 
as epoxy is deposited over the Semiconductor chip 26 and 
allowed to cure. The curing proceSS involves the protective 
layer 32 shrinking around the Semiconductor chip 26 and 
adjacent the Substrate 24 to provide an encapsulating and 
protective structure. However, because the Stabilizing plate 
34 is secured to the substrate 24 the resultant BGA assembly 
22 experiences little if any warpage after the curing process. 

0038. In summary, when a conventional BGA assembly 
warps during the encapsulation process, or any other manu 
facturing Step, the resultant assembly becomes expendable. 
Conventional techniques for detecting a warpage problem 
before, during, or after the manufacturing proceSS for a BGA 
assembly are expensive and complicated. Therefore the 
present invention provides a Stabilizing plate 34, 44 that can 
be readily attached to any conventional BGA assembly. 
Once attached, the Stabilizing plate 34 increases the reliabil 
ity and manufacturability of the resultant BGA assembly 22, 
36 by using a rigid inexpensive material that can be shaped 
into various structures to accommodate any encapsulation. 
Consequently, the present invention provides a reliable, cost 
efficient, and effective way to reduce warpage in a BGA 
assembly after encapsulating an associated Semiconductor 
chip. It will also be appreciated by perSons of ordinary skill 
in the relevant arts that the present inventive assembly is 
compatible with Standard BGA assembly processes. 

0039 The particular embodiments disclosed above are 
illustrative only, as the invention may be modified and 
practiced in different but equivalent manners apparent to 
those skilled in the art having the benefit of the teachings 
herein. For instance, a skilled artisan will appreciate that the 
stabilizing plates 34 and 44 of the figures do not have to 
surround and/or interlace between the solder bumps 28 and 
38, but rather can be shaped to include any variation in 
between. Furthermore, no limitations are intended to the 
details of construction or design herein shown, other than as 
described in the claims below. It is therefore evident that the 
particular embodiments disclosed above may be altered or 
modified and all Such variations are considered within the 
Scope and Spirit of the invention. Accordingly, the protection 
Sought herein is as Set forth in the claims below. 
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1. A Semiconductor device assembly, comprising: 
a Semiconductor-chip; 

a ball grid array (“BGA) structure; 
a substrate coupled between the chip and the BGA struc 

ture, 

a Stabilizing plate coupled to the Substrate adjacent the 
BGA structure; and 

a protective layer bonded to and over the chip and a 
portion of the Substrate adjacent the chip. 

2. The assembly of claim 1, wherein the BGA structure 
includes an array of conductive bumps, and conductive paste 
pads between the conductive bumpS and the Substrate. 

3. The assembly of claim 1, wherein the substrate com 
prises a material Selected from the group including BT 
laminate, FR-4, and cyanate ester. 

4. The assembly of claim 1, wherein the stabilizing plate 
provides a strength greater than the Strength of the protective 
layer. 

5. The assembly of claim 4, wherein the stabilizing plate 
provides a co-efficient of thermal expansion greater than the 
co-efficient of thermal expansion of the protective layer. 

6. The assembly of claim 1, wherein the stabilizing plate 
provides a co-efficient of thermal expansion greater than the 
co-efficient of thermal expansion of the protective layer. 

7. The assembly of claim 1, wherein the stabilizing plate 
comprises a material Selected from the group including 
copper, aluminum, ceramic, Steel, a polymer filled with 
SiO, and a polymer filled with Al-O. 

8. The assembly of claim 1, wherein the stabilizing plate 
is coupled to the Substrate by a technique Selected from the 
group including a mechanical Securing device, an adhesive 
material, plating, and embedding. 

9. The assembly of claim 8, wherein the mechanical 
Securing device is Selected from the group comprising a 
clamp, a clip, and a Snap. 

10. The assembly of claim 8, wherein the adhesive 
material is Selected from the group comprising an epoxy, a 
lead-on-chip (LOC) tape, and an adhesive spray. 

11. The assembly of claim 1, wherein the stabilizing plate 
reinforces the periphery of the BGA structure. 

12. The assembly of claim 11, wherein the stabilizing 
plate Surrounds the periphery of the BGA structure. 

13. The assembly of claim 1, wherein the BGA structure 
includes a plurality of conductive bumps, and the Stabilizing 
plate interlaces between the BGA conductive bumps. 

14. The assembly of claim 1, further including bond wires 
attached between the chip and the Substrate. 

15. The assembly of claim 1, wherein the BGA structure 
includes a plurality of conductive bumps, and the height of 
the conductive bumps is greater than the height of the 
Stabilizing plate. 

16. The assembly of claim 15, wherein the height of the 
Stabilizing plate is between about 1 and 5 mm. 

17. A process of fabricating a Semiconductor device 
assembly, comprising: 

providing a Substrate including first and Second Surfaces, 

Securing a Semiconductor chip to the first Surface of the 
Substrate; 
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coupling a ball grid array (“BGA) structure to the 
Substrate on the Second Surface; 

attaching a Stabilizing plate to the Substrate adjacent the 
BGA structure; and 

encapsulating the chip and a portion of the Substrate 
adjacent the chip. 

18. The process of claim 17, wherein coupling the BGA 
Structure includes coupling an array of conductive bumps, 
and conductive paste pads between the conductive bumps 
and the Substrate. 

19. The process of claim 17, wherein providing the 
Substrate includes providing a Substrate comprised of a 
material Selected from the group including tape, plastic, 
laminate, and ceramic. 

20. The process of claim 19, wherein the substrate is 
Selected from the group including BT laminate, FR-4, and 
cyanate ester. 

21. The process of claim 17, wherein attaching the Sta 
bilizing plate comprises attaching a Stabilizing plate provid 
ing a strength greater than the Strength of the protective 
layer. 

22. The process of claim 21, wherein attaching the Sta 
bilizing plate comprises attaching a Stabilizing plate provid 
ing a co-efficient of thermal expansion greater than the 
co-efficient of thermal expansion of the protective layer. 

23. The process of claim 17, wherein attaching the Sta 
bilizing plate comprises attaching a Stabilizing plate provid 
ing a co-efficient of thermal expansion greater than the 
co-efficient of thermal expansion of the protective layer. 

24. The process of claim 17, wherein attaching the Sta 
bilizing plate includes attaching a Stabilizing plate com 
prised of a material Selected from the group including 
copper, aluminum, ceramic, Steel, a polymer filled with 
SiO, and a polymer filled with Ali0. 

25. The process of claim 17, wherein attaching the sta 
bilizing plate includes coupling a Stabilizing plate to the 
Substrate by a technique Selected from the group comprising 
clamping, adhering, plating, and embedding. 

26. The process of claim 17, wherein attaching the Sta 
bilizing plate includes reinforcing the periphery of the BGA 
Structure. 

27. The process of claim 17, wherein the BGA structure 
includes a plurality of Solder bumps and attaching the 
Stabilizing plate includes interlacing the Stabilizing plate 
between the BGA Solder bumps. 

28. The process of claim 17, further including attaching 
bond wires between the chip and the Substrate. 

29. A Semiconductor device assembly, comprising: 

a Semiconductor chip; 
a ball grid array (“BGA) structure: 
a substrate coupled between the chip and the BGA struc 

ture, 

means for Stabilizing the BGA Structure coupled to the 
Substrate adjacent the BGA structure; and 

a protective layer bonded to and over the chip and a 
portion of the Substrate adjacent the chip. 

30. The assembly of claim 29, wherein the BGA structure 
includes an array of Solder bumps, and Solder paste pads 
between the solder bumps and the substrate. 
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31. The assembly of claim 29, wherein the substrate is a 
material Selected from the group including tape, plastic, 
laminate, and ceramic. 

32. The assembly of claim 31, wherein the Substrate is 
Selected from the group including BT laminate, FR-4, and 
cyanate ester. 

33. The assembly of claim 29, wherein the means for 
Stabilizing provides a strength greater than the Strength of 
the protective layer. 

34. The assembly of claim 33, wherein the means for 
Stabilizing provides a co-efficient of thermal expansion 
greater than the co-efficient of thermal expansion of the 
protective layer. 

35. The assembly of claim 29, wherein the means for 
Stabilizing provides a co-efficient of thermal expansion 
greater than the co-efficient of thermal expansion of the 
protective layer. 

36. The assembly of claim 29, wherein the means for 
Stabilizing comprises a material Selected from the group 
including copper, aluminum, ceramic, Steel, a polymer filled 
with SiO, and a polymer filled with Al-O. 

37. The assembly of claim 29, wherein the means for 
Stabilizing is coupled to the Substrate by a technique Selected 
from the group including a mechanical Securing device, an 
adhesive material, plating, and embedding. 

38. The assembly of claim 37, wherein the mechanical 
Securing device is Selected from the group comprising a 
clamp, a clip, and a Snap. 

39. The assembly of claim 37, wherein the adhesive 
material is Selected from the group comprising an epoxy, a 
lead-on-chip (LOC) tape, and an adhesive spray. 

40. The assembly of claim 29, wherein the means for 
stabilizing reinforces the periphery of the BGA structure. 

41. The assembly of claim 29, wherein the BGA structure 
includes a plurality of Solder bumps and the means for 
stabilizing interlaces between the BGA solder bumps. 

42. The assembly of claim 29, further including bond 
wires attached between the chip and the Substrate. 

43. The assembly of claim 29, wherein the BGA structure 
includes a plurality of Solder bumps and the height of the 
Solder bumps is greater than the height of the means for 
Stabilizing. 

44. The assembly of claim 43, wherein the height of the 
means for Stabilizing is between about 1 and 5 mm. 

45. A process of fabricating a Semiconductor device 
assembly, comprising: 

providing a Substrate; 
attaching a ball grid array (“BGA') structure to a first 

Surface of the Substrate; 
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mounting a Semiconductor chip to a Second Surface of the 
Substrate; 

reinforcing the periphery of the BGA Structure, and 
applying a protective layer to and over the chip and a 

portion of the Substrate adjacent the chip. 
46. The process of claim 45, wherein attaching the BGA 

Structure includes: 

attaching an array of conductive paste pads to the Sub 
Strate; and 

coupling a complementary array of conductive bumps to 
Said conductive paste pads. 

47. The process of claim 45, wherein providing the 
Substrate includes providing a Substrate comprised of a 
material Selected from the group including tape, plastic, 
laminate, and ceramic. 

48. The process of claim 47, wherein the substrate is 
Selected from the group including BT laminate, FR-4, and 
cyanate ester. 

49. The process of claim 45, wherein reinforcing the 
periphery of the BGA Structure comprises coupling a rigid 
plate providing a strength greater than the Strength of the 
Substrate. 

50. The process of claim 49, wherein reinforcing the 
periphery of the BGA Structure comprises coupling a rigid 
plate having a co-efficient of thermal expansion greater than 
the coefficient of thermal expansion of the protective layer. 

51. The process of claim 45, wherein reinforcing the 
periphery of the BGA Structure comprises attaching a rigid 
plate having a co-efficient of thermal expansion greater than 
the coefficient of thermal expansion of the protective layer. 

52. The process of claim 45, wherein reinforcing the 
periphery of the BGA structure includes coupling a rigid 
plate comprised of a material Selected from the group 
including copper, aluminum, ceramic, Steel, a polymer filled 
with SiO, and a polymer filled with Al-O. 

53. The process of claim 45, wherein reinforcing the 
periphery of the BGA structure includes coupling a rigid 
plate to the Substrate by a technique Selected from the group 
comprising clamping, adhering, plating, and embedding. 

54. The process of claim 45, wherein attaching the BGA 
Structure includes attaching a BGA Structure comprising a 
plurality of Solder bumps. 

55. The process of claim 54, wherein reinforcing the 
periphery of the BGA Structure includes interlacing a rigid 
plate structure between at least some of the BGA solder 
bumps. 


