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(57) ABSTRACT 

A method for forming aluminum bumps that has signi? 
cantly reduced processing steps than the conventional 
method is disclosed. The method utiliZes a chemical vapor 
deposition technique for the selective deposition of alumi 
num into an opening for forming the bump and then a Wet 
etch process for removing a polymide layer that functioned 
both as a photoresist layer for providing an opening in a 
passivation layer and as a support for a via hole during the 
selective aluminum deposition process. The thickness of the 
passivation layer and the polyimide layer formed on top of 
the metal I/O pad is important since it determines the height 
of the aluminum bump formed. 
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METHOD FOR FORMING ALUMINUM BUMPS BY 
CVD AND WET ETCH 

FIELD OF THE INVENTION 

[0001] The present invention generally relates to a method 
for forming aluminum bumps on a semiconductor structure 
and more particularly, relates to a method for forming 
aluminum bumps on a semiconductor structure by a chemi 
cal vapor deposition technique and a Wet etch technique With 
signi?cantly reduced number of processing steps. 

BACKGROUND OF THE INVENTION 

[0002] In the fabrication of semiconductor devices, the 
ever increasing device density and the decreasing device 
dimensions demand more stringent requirements in the 
packaging or interconnecting techniques for such devices. In 
recent years, a ?ip chip attachment method has been Widely 
used in the packaging of semiconductor chips. In the ?ip 
chip attachment method, instead of attaching a semiconduc 
tor die to a lead frame in a package, an array of bumps is ?rst 
formed on the surface of the die. The formation of the bumps 
may be carried out by a variety of methods depending on the 
electrically conductive material that is used to form the 
bumps. For instance, evaporation, electrodeposition, stencil 
printing, screen printing have all been used to form electri 
cally conductive bumps on ?ip chips. 

[0003] The more frequently utiliZed bump fabrication 
techniques are a metal deposition process and a plating 
process. To carry out either of the processes, a series of 
barrier and seed layers of metal are ?rst deposited on the 
surface of the semiconductor Wafer. These layers are later 
removed by a Wet etching process everyWhere eXcept under 
the die pads and the layers are used to improve adhesion of 
subsequent layers and to form a barrier to stop metal 
diffusion from the bump material to the underlying die pad. 
In a typical bump forming process, a layer of a photoresist 
material is then deposited over the surface of the semicon 
ductor Wafer. A photo mask is then used to pattern the 
locations over each of the die pads that a bump is to be 
formed. An etching process, such as plasma etching is used 
to eXpose the die pads, While the openings in the photoresist 
layer determines the shape and height of the bump to be 
formed. 

[0004] The electrically conductive bump, Which is typi 
cally formed of gold or aluminum, can be electroplated or 
sputtered over the die pad and the barrier and seed layers. 
Once the plating or sputtering step is completed, a series of 
Wet etching steps is used to remove the photoresist layer and 
the various barrier and seed layers that cover the remainder 
area of the Wafer While the bumps protect the underlying 
material from being etched. While gold is the most com 
monly used material, other electrically conductive materials 
such as copper, tin-lead and aluminum as Well as layered 
composites of these materials can also be utiliZed. 

[0005] A conventional method for forming gold bump is 
illustrated in FIGS. 1A~1I. As shoWn in FIG. 1A, an 
input/output (I/O) pad 12 formed on a semiconductor sub 
strate 14 is ?rst provided for a semiconductor structure 10. 
On top of the I/O pad 12, is then deposited a passivation 
layer 16 of an insulating material. The passivation layer 16 
is formed by a photolithographic method using a mask (not 
shoWn) to provide an opening 18 for the I/O pad 12. In the 
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neXt step of the process, as shoWn in FIG. 1B, a diffusion 
barrier layer 20 of TiW is conformally deposited into the pad 
opening 18. On top of the TiW barrier layer 20, is then 
deposited a gold seed layer 22, as shoWn in FIG. 1C. Both 
the TiW barrier layer and the Au seed layer may be suitably 
deposited by using a sputtering technique or an electroplat 
ing technique. On top of the semiconductor structure 10, is 
then coated, most likely by a spin coating technique, a thick 
photoresist layer 24. 
[0006] In the neXt step of the process, as shoWn in FIG. 
1E, the photoresist layer 24 is patterned by a mask (not 
shoWn) and an opening 26 is formed by a dry etching 
method such as plasma etching. The opening 26 is then 
?lled, by an electroplating process of Au, as shoWn in FIG. 
1F. The photoresist layer 24 is then stripped by a dry etching 
method leaving the Au bump 28 eXposed on the semicon 
ductor 10. In the neXt tWo steps of the process, as shoWn in 
FIGS. 1H and H, the gold seed layer 22 is etched aWay by 
a Wet etch method and then, the TiW barrier layer 20 is 
etched aWay by a Wet etch method eXposing only the gold 
bump 28 above the passivation layer 16. 
[0007] The conventional gold bump forming process 
requires numerous photolithographic steps, numerous depo 
sition steps and various dry etching and Wet etching steps. It 
is a time consuming and laborious process Which severely 
impacts the yield of the semiconductor device. 
[0008] FIGS. 2A~2F demonstrates a conventional process 
for forming aluminum bumps Which requires at least tWo 
photolithographic steps, a sputtering step and numerous 
etching steps. A conventional semiconductor structure 30 is 
?rst provided Which has a metal pad layer, or an input/output 
layer 32 formed on a substrate 34. The U0 metal pad layers 
32 may be advantageously formed of a conductive metal 
such as aluminum, or aluminum that has an alloy content, for 
instance, aluminum With less than 3 Wt. % copper. On top of 
the I/O pad layer 32, is then deposited a passivation layer 36 
With an insulating material such as SiO2, Si3N4, SiON, SOG 
or polyimide. The passivation layer 36 is preferably a 
photo-sensitive material such that it can be imaged by 
placing a mask 38 on top. This is shoWn in FIG. 2A. 

[0009] After an opening 40 is formed by a dry etch method 
in the passivation layer 36, as shoWn in FIG. 2B, an 
aluminum layer 42 is sputter deposited into the opening 40 
and on the top surface 44 of the remaining passivation layer 
36. After the aluminum sputtering process is completed, a 
second photoresist layer 46 is deposited and patterned on the 
aluminum layer 42 for forming the aluminum bump. This is 
shoWn in FIG. 2D. 

[0010] In the ?nal steps of the conventional aluminum 
bump ?lling process, as shoWn in FIGS. 2E and 2F, a dry 
etch method, such as plasma etching is used to form the 
aluminum bump 50 by using the photoresist layer 46 to 
de?ne the bump. The photoresist layer 46 is then subse 
quently removed in a Wet etch process to complete the 
formation of the aluminum bump 50. The conventional 
aluminum bump forming process, as shoWn in FIGS. 
2A~2F, therefore requires numerous photolithographic and 
other chemical processing steps Which are time consuming 
and laborious leading to a loW yield of the process. 

[0011] It is therefore an object of the present invention to 
provide a method for forming aluminum bumps that does 
not have the draWbacks or shortcomings of the conventional 
methods. 
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[0012] It is another object of the present invention to 
provide a method for forming aluminum bumps that does 
not require multiple steps of photolithography. 

[0013] It is a further object of the present invention to 
provide a method for forming aluminum bumps that only 
requires a single photolithographic process. 

[0014] It is another further object of the present invention 
to provide a method for forming aluminum bumps by a 
chemical vapor deposition process to selectively deposit 
aluminum. 

[0015] It is still another object of the present invention to 
provide a method for forming aluminum bumps by a chemi 
cal vapor deposition process and a Wet etch process. 

[0016] It is yet another object of the present invention to 
provide a method for forming aluminum bumps by using a 
passivation layer and a photoresist layer With an opening 
therein as a mold for depositing aluminum and forming the 
bump. 
[0017] It is still another further object of the present 
invention to provide a method for forming aluminum bumps 
that require a reduced number of processing steps than the 
conventional formation methods. 

SUMMARY OF THE INVENTION 

[0018] In accordance With the present invention, a method 
for forming aluminum bumps by chemical vapor deposition 
and Wet etch is provided. 

[0019] In a preferred embodiment, a method for forming 
aluminum bumps by chemical vapor deposition and Wet etch 
can be carried out by the operating steps of ?rst providing a 
pre-processed electronic substrate that has a plurality of 
input/output pads formed on top; depositing a passivation 
layer of an insulating material on top of the substrate; 
depositing a polyimide layer that has a thickness of at least 
5 pm on top of the passivation layer; imaging the polyimide 
layer and forming a plurality of openings in the passivation 
and the polyimide layer; depositing a metal that includes Al 
by a CVD technique into the plurality of openings; and 
removing the polyimide layer and forming a plurality of 
bumps that includes A1. 

[0020] The method for forming aluminum bumps by 
chemical vapor deposition and Wet etch may further include 
the step of forming the plurality of I/O pads in a metal that 
includes aluminum, or the step of depositing the passivation 
layer from a material selected from the group consisting of 
silicon oXide, silicon nitride and spin-on-glass, or the step of 
depositing the passivation layer in at least tWo sub-layers of 
Si3N4 and SiO2, or the step of depositing the passivation 
layer in tWo sub-layers of a ?rst layer of Si3N4 in a thickness 
betWeen about 5000 A and about 8000 A and a second layer 
of Si02 in a thickness betWeen about 2000 A and about 4000 
A. The method may further include the step of depositing the 
passivation layer to a thickness of at least 1 pm, or the step 
of depositing the polyimide layer to a thickness of at least 5 
pm, or a thickness betWeen about 5 pm and about 10 pm. The 
method may further include the step of forming the plurality 
of openings by plasma etch, or the step of depositing a metal 
including Al and Cu by CVD into the plurality of openings. 
The method may further include the step of removing the 
polyimide layer by Wet etch, or by an etchant that includes 
HF and NH4F. 
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[0021] The present invention is further directed to a 
method for forming aluminum bumps by chemical vapor 
deposition and Wet etch that can be carried out by the steps 
of providing a pre-processed semiconductor structure that 
has a plurality of I/O pads formed on top; depositing a 
passivation layer of an insulating material on top of the 
structure; printing a polyimide layer on top of the passiva 
tion layer exposing the portions of passivation layer that 
overlies the plurality of I/ O pads; plasma etching through the 
passivation layer by using the polyimide layer as a mask 
forming a plurality of openings to eXpose the plurality of I/O 
pads; ?lling the plurality of openings With a metal that 
includes Al by a CVD technique; and removing the poly 
imide layer and eXposing a plurality of Al bumps. 

[0022] The method for forming aluminum bumps by 
chemical vapor deposition and Wet etch may further include 
the step of forming the plurality of I/O pads With a metal that 
includes Al, or the step of depositing the passivation layer in 
a material that is selected from the group consisting of 
silicon oXide, silicon nitride and spin-on-glass. The method 
may further include the step of depositing the passivation 
layer in at least tWo sub-layers of Si3N4 and SiO2, or at least 
tWo sub-layers of ac ?rst layer of SiéSN4 in a thickness 
betWeen about 5000 A and about 8000 A and a second layer 
of SiO2 in a thickness betWeen about 2000 A and about 4000 
A. The method may further include the step of printing the 
polyimide layer by screen printing or stencil printing, or the 
step of ?lling the plurality of openings With a metal that 
includes Al and Cu, or the step of removing the polyimide 
layer by a Wet etch technique. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0023] These and other objects, features and advantages of 
the present invention Will become apparent from the fol 
loWing detailed description and the appended draWings in 
Which: 

[0024] FIG. 1A is an enlarged, cross-sectional vieW of a 
pre-processed semiconductor structure for forming Au 
bumps by a conventional method. 

[0025] FIG. 1B is an enlarged, cross-sectional vieW of the 
semiconductor structure of FIG. 1A With a barrier layer of 
TiW conformably deposited on top. 

[0026] FIG. 1C is an enlarged, cross-sectional vieW of the 
conventional semiconductor structure of FIG. 1B With a 
gold seed layer deposited on top. 

[0027] FIG. 1D is an enlarged, cross-sectional vieW of the 
conventional semiconductor structure of FIG. 1C With a 
thick photoresist layer deposited on top. 

[0028] FIG. 1E is an enlarged, cross-sectional vieW of the 
conventional semiconductor structure of FIG. 1D With the 
photoresist layer patterned. 
[0029] FIG. 1F is an enlarged, cross-sectional vieW of the 
conventional semiconductor structure of FIG. 1E With gold 
electroplated in the opening for the bump. 

[0030] FIG. 1G is an enlarged, cross-sectional vieW of the 
conventional semiconductor structure of FIG. 1F With the 
photoresist layer removed. 

[0031] FIG. 1H is an enlarged, cross-sectional vieW of the 
conventional semiconductor structure of FIG. 1G With the 
Au seed layer removed. 
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[0032] FIG. II is an enlarged, cross-sectional vieW of the 
conventional semiconductor structure of FIG. 1H With the 
TiW barrier layer removed. 

[0033] FIG. 2A is an enlarged, cross-sectional vieW illus 
trating a conventional aluminum bump forming process With 
a photomask deposited and patterned on a passivation layer. 

[0034] FIG. 2B is an enlarged, cross-sectional vieW of the 
conventional semiconductor structure of FIG. 2A With an 
opening formed by a dry etch process. 

[0035] FIG. 2C is an enlarged, cross-sectional vieW of the 
conventional semiconductor structure of FIG. 2B With alu 
minum sputter deposited ?lling the opening. 

[0036] FIG. 2D is an enlarged, cross-sectional vieW of the 
conventional semiconductor structure of FIG. 2C With a 
second photomask deposited and patterned on top of the 
opening. 
[0037] FIG. 2E is an enlarged, cross-sectional vieW of the 
conventional semiconductor structure of FIG. 2D With the 
aluminum bump patterned under the photomask layer. 

[0038] FIG. 2F is an enlarged, cross-sectional vieW of the 
conventional semiconductor structure of FIG. 2E With the 
second photomask removed to eXpose the aluminum bump 
formed. 

[0039] FIG. 3A is an enlarged, cross-sectional vieW of the 
present convention semiconductor structure With a passiva 
tion layer and a polyimide photoresist layer formed on top 
of an I/O pad. 

[0040] FIG. 3B is an enlarged, cross-sectional vieW of the 
present invention semiconductor structure of FIG. 3A With 
the polymide photoresist layer patterned. 

[0041] FIG. 3C is an enlarged, cross-sectional vieW of the 
conventional present invention semiconductor structure of 
FIG. 3B With an opening formed in the passivation layer for 
the bump. 

[0042] FIG. 3D is an enlarged, cross-sectional vieW of the 
present invention semiconductor structure of FIG. 3C With 
aluminum selectively deposited by CVD. 

[0043] FIG. 3E is an enlarged, cross-sectional vieW of the 
present invention semiconductor structure of FIG. 3D With 
the passivation layer removed to eXpose the bump. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENT 

[0044] The present invention discloses a method for form 
ing aluminum bumps that has signi?cantly reduced process 
ing steps than that required in a conventional aluminum 
bump forming process. The invention utiliZes a chemical 
vapor deposition technique and a Wet etch technique to 
complete the formation of the bump. 

[0045] The method can be carried out by ?rst depositing a 
passivation layer of an insulating material such as SiO2, 
Si3N4, SiON, SOG or polyimide on top of a semiconductor 
structure overlying a plurality of I/O pads. Apolyimide layer 
that is photosensitive is then deposited on top of the passi 
vation layer to a thickness of at least 5 pm. The combined 
thickness of the polyimide layer and the passivation layer is 
important since it de?nes the height of the aluminum to be 
formed. The polyimide layer is then imaged by a photomask 
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and a plurality of openings in the passivation layer is 
formed. A metal that includes aluminum is then selectively 
deposited into the openings by a chemical vapor deposition 
technique, folloWed by a step of at least partially removing 
the polyimide layer to form a plurality of aluminum bumps. 

[0046] The present invention novel method may further be 
carried out, instead of using a photolithographic step, by 
printing a polyimide layer on top of the passivation layer to 
eXpose the portions of the passivation layer that overlies the 
plurality of I/O pads. Other processing steps that are similar 
to that described above can then be used to form the plurality 
of aluminum bumps. 

[0047] When compared to a conventional gold or solder 
bumping process Which requires more than ten separate 
processing steps, the present invention bump forming pro 
cess is signi?cantly simpli?ed. Furthermore, the conven 
tional method Which requires a large number of steps that 
cannot be integrated into a standard CMOS process and thus, 
further increases the complexity and cost of forming gold or 
solder bumps. Even though there has been study on alumi 
num bumping Which can be integrated into a CMOS method, 
such process requires a thick aluminum etching that is 
complicated and furthermore, the pro?le control and the 
metal residue problem presents severe draWbacks to such 
process. 

[0048] The present invention novel method utiliZes a 
polyimide layer as a patterned layer and then carries out a 
selective aluminum deposition process to ?ll openings for 
forming the bumps. The polyimide layer is utiliZed to 
achieve tWo purposes, i.e. ?rst, to replace a photoresist layer 
as a patterning layer for pad opening, and secondly, to form 
the via hole for conducting the selective deposition and 
achieving good pro?le control With minimal residue prob 
lems. Moreover, no aluminum etching is required in the 
present invention novel method. 

[0049] The present invention method can be easily inte 
grated into a standard CMOS fabrication process including 
the passivation layer deposition step, a polyimide coating 
and patterning is then carried out folloWed by a passivation 
layer etching process and aluminum selective deposition 
process. The polyimide layer is then removed to eXpose the 
aluminum bumps and to facilitate the bonding of the bumps 
in subsequent packaging steps. 

[0050] The present invention novel method is illustrated in 
FIGS. 3A~3E. A semiconductor structure 60 is formed by 
?rst forming a top metal pad, ie an input/output pad 64 on 
top of a preprocessed semiconductor substrate 62. On top of 
the I/O pad 64, is then deposited a passivation layer 66 of an 
insulating material such as SiO2, Si3N4, SOG or SiON. On 
top of the passivation layer 66, is then deposited a polyimide 
layer 68 that is preferably photosensitive to a thickness of at 
least 5 pm, or to a thickness in the range betWeen about 5 pm 
and about 10 pm. The thickness of the passivation layer 66 
may be at least 1 pm, or in a range betWeen about 1 pm and 
about 3 pm. The total thickness of the passivation layer 66 
and the polyimide layer 68 is important since it determines 
the height of an aluminum bump to be formed in the 
opening. 

[0051] In the neXt step of the process, as shoWn in FIG. 
3B, the photosensitive polyimide layer 68 is patterned for an 
opening 70 for the aluminum bump to be formed. It should 
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be noted that the plurality of I/O pads 62 should be formed 
in a metal that includes aluminum, or an aluminum alloy that 
includes up to 3 Wt. % copper. The passivation layer 66 may 
be formed, instead of a homogeneous layer of a single 
material, by at least tWo sub-layers of different insulating 
materials. For instance, it may be formed by at least tWo 
sub-layers of Si3N4 and SiO2. A suitable thickness for the 
?rst layer of Si3N4 may be betWeen about 5000 A and about 
8000 A, While a suitable thickness for the second layer of 
SiO2 may be betWeen about 2000 A and about 4000 A 
total thickness of the passivation layer is therefore at least 1 
pm. 

[0052] In the neXt step of the process, as shoWn in FIG. 
3C, the dry etch method such as plasma etch is used to form 
the opening 72 in the passivation material layer 66 and the 
etching process stops at the metal I/O pad layer 64. A 
selective deposition process for aluminum, or aluminum that 
contains small amounts of other metals such as copper, is 
then carried out in a chemical vapor deposition process to ?ll 
the opening 72 and to form an aluminum bump 80. This is 
shoWn in FIG. 3D. It should be noted that the polyimide 
layer 68 stays during the CVD process and thus is utiliZed 
as a mold, together With the layer of the passivation material 
66 to produce an aluminum bump 80 of sufficient height. 
The selective deposition process for aluminum is possible 
since aluminum only deposits on the aluminum surface of 
the I/O pad 64. The present invention novel polyimide layer 
68 therefore performs tWo important functions, i.e. ?rst, as 
a photoresist layer for forming the opening in the passivation 
layer 64, and then as a support for the VIA hole 72 during 
the selective deposition of aluminum forming the bump. 

[0053] The ?nal step of the present invention novel 
method, as shoWn in FIG. 3D, is carried out by a Wet etch 
process for removing the polyimide layer 68 thus complet 
ing the bump forming process by exposing the aluminum 
bump 80. The eXposed aluminum bump 80 can be used 
subsequently in bonding to other structures in a packaging 
step for the semiconductor device 60. For instance, the 
aluminum bump 80 may be used for bonding to conductive 
pads on a glass substrate of a liquid crystal display device. 

[0054] The present invention novel method for forming 
aluminum bumps by chemical vapor deposition and Wet etch 
has therefore been amply described in the above description 
and in the appended draWings of FIGS. 3A~3E. 

[0055] While the present invention has been described in 
an illustrative manner, it should be understood that the 
terminology used is intended to be in a nature of Words of 
description rather than of limitation. 

[0056] Furthermore, While the present invention has been 
described in terms of a preferred embodiment, it is to be 
appreciated that those skilled in the art Will readily apply 
these teachings to other possible variations of the inventions. 

[0057] The embodiment of the invention in Which an 
eXclusive property or privilege is claimed are de?ned as 
folloWs. 

What is claimed is: 
1. A method for forming aluminum bumps by chemical 

vapor deposition and Wet etch comprising the steps of: 

providing a pre-processed electronic substrate With a 
plurality of input/output (I/O) pads formed on top; 
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depositing a passivation layer of an insulating material on 
top of said substrate; 

depositing a polyimide layer having a thickness of at least 
5 pm on top of said passivation layer; 

imaging said polyimide layer and forming a plurality of 
openings in said passivation layer and said polyimide 
layer; 

depositing a metal comprising Al by CVD into said 
plurality of openings; and 

removing said polyimide layer and forming a plurality of 
bumps comprising Al. 

2. A method for forming Al bumps by chemical vapor 
deposition and Wet etch according to claim 1 further com 
prising the step of forming said plurality of I/O pads in a 
metal comprising Al. 

3. A method for forming Al bumps by chemical vapor 
deposition and Wet etch according to claim 1 further com 
prising the step of depositing said passivation layer from a 
material selected from the group consisting of silicon oXide, 
silicon nitride and spin-on-glass. 

4. A method for forming Al bumps by chemical vapor 
deposition and Wet etch according to claim 1 further com 
prising the step of depositing said passivation layer in at 
least tWo sublayers of Si3N4 and SiO2. 

5. A method for forming Al bumps by chemical vapor 
deposition and Wet etch according to claim 1 further com 
prising the step of depositing said passivation layer in at 
least tWo sub-layers of a ?rst layer of Si3N4 in a thickness 
betWeen about 5000 A and about 8000 A and a second layer 
of SiO2 in a thickness betWeen about 2000 A and about 4000 
A. 

6. A method for forming Al bumps by chemical vapor 
deposition and Wet etch according to claim 1 further com 
prising the step of depositing said passivation layer to a 
thickness of at least 1 pm. 

7. A method for forming Al bumps by chemical vapor 
deposition and Wet etch according to claim 1 further com 
prising the step of depositing said polyimide layer to a 
thickness of at least 5 pm. 

8. A method for forming Al bumps by chemical vapor 
deposition and Wet etch according to claim 1 further com 
prising the step of depositing said polyimide layer to a 
thickness betWeen about 5 pm and about 10 pm. 

9. A method for forming Al bumps by chemical vapor 
deposition and Wet etch according to claim 1 further com 
prising the step of forming said plurality of openings by 
plasma etch. 

10. A method for forming Al bumps by chemical vapor 
deposition and Wet etch according to claim 1 further com 
prising the step of depositing a metal comprising Al and Cu 
by CVD into said plurality of openings. 

11. A method for forming Al bumps by chemical vapor 
deposition and Wet etch according to claim 1 further com 
prising the step of removing said polyimide layer by Wet 
etch. 

12. A method for forming Al bumps by chemical vapor 
deposition and Wet etch according to claim 1 further com 
prising the step of removing said polyimide layer by an 
etchant comprising HF and NH4F. 
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13. A method for forming aluminum bumps by chemical 
vapor deposition and Wet etch comprising the steps of: 

providing a pre-processed semiconductor structure With a 
plurality of I/O pads formed on top; 

depositing a passivation layer of an insulating material on 
top of said structure; 

printing a polyimide layer on top of said passivation layer 
eXposing the portions of passivation layer that overlies 
said plurality of I/O pads; 

plasma etching through said passivation layer by using 
said polyimide layer as a mask forming a plurality of 
openings eXposing said plurality of I/O pads; 

?lling said plurality of openings With a metal comprising 
Al by a CVD technique; and 

removing said polyimide layer and exposing a plurality of 
bumps comprising Al. 

14. A method for forming Al bumps by chemical vapor 
deposition and Wet etch according to claim 13 further 
comprising the step of forming said plurality of I/O pads 
With a metal comprising Al. 

15. A method for forming Al bumps by chemical vapor 
deposition and Wet etch according to claim 13 further 
comprising the step of depositing said passivation layer from 
a material selected from the group consisting of silicon 
oxide, silicon nitride and spin-on-glass. 
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16. A method for forming Al bumps by chemical vapor 
deposition and Wet etch according to claim 13 further 
comprising the step of depositing said passivation layer in at 
least tWo sub-layers of Si3N4 and SiO2. 

17. A method for forming Al bumps by chemical vapor 
deposition and Wet etch according to claim 13 further 
comprising the step of depositing said passivation layer in at 
least tWo sub-layers of a ?rst layer of Si3N4 in a thickness 
betWeen about 5000 A and about 8000 A and a second layer 
of SiO2 in a thickness betWeen about 2000 A and about 
4000A. 

18. A method for forming Al bumps by chemical vapor 
deposition and Wet etch according to claim 13 further 
comprising the step of printing said polyimide layer by 
screen printing or stencil printing. 

19. A method for forming Al bumps by chemical vapor 
deposition and Wet etch according to claim 13 further 
comprising the step of ?lling said plurality of openings With 
a metal comprising Al and Cu. 

20. A method for forming Al bumps by chemical vapor 
deposition and Wet etch according to claim 13 further 
comprising the step of removing said polyimide layer by a 
Wet etch technique. 


