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(57) ABSTRACT 

Solder ball bond pads and Wire bond pads may be selectively 
coated so that the Wire bond bond pads have a thicker gold 
coating than the solder ball bond pads. This may reduce the 
ernbrittlernent of solder ball joints While providing a su?i 
cient thickness of gold for the Wire bonding process. In 
general, gold coatings are desirable on electrical contact 
surfaces to prevent oxidation. HoWever, the thickness of 
gold Which is necessary on solder ball bond pads may be less 
and excessive gold may be disadvantageous. Thus, by rnask 
ing the solder ball bond pads during the gold coating of the 
Wire bond bond pads, a differential gold thickness may be 
achieved Which is more advantageous for each application. 
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SELECTIVELY COATING BOND PADS 

BACKGROUND 

[0001] This invention relates generally to coating bond 
pads in the fabrication of integrated circuits. 

[0002] It is generally desirable to coat Wire bond pads and 
solder ball bond pads With nickel and gold. Currently these 
coating processes are implemented simultaneously on both 
types of bond pads. Wire bond bond pads typically need 
more gold than solder ball bond pads. Too little gold causes 
Wire bonding problems. Too much gold causes solder ball 
joint embrittlement. 

[0003] As a result, in situations in Which both types of 
bond pads are contained on the same structure, conventional 
processing provides either too much gold to suit the solder 
ball bond pads or too little gold to suit the Wire bond pads. 
Certainly, providing excessive gold coatings is generally not 
cost effective. 

[0004] Thus, there is a need for a better Way to coat bond 
pads in fabricating structures With both solder ball and Wire 
bond bond pads. 

SUMMARY 

[0005] In accordance With one aspect, a method of coating 
solder ball and Wire bond pads includes masking the solder 
ball pads. Gold is coated on the Wire bond pads With the 
solder ball pads masked. 

[0006] Other aspects are set forth in the accompanying 
detailed description and claims. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0007] FIG. 1 is a process flow for one embodiment of the 
present invention; 

[0008] FIG. 2 is an enlarged cross-sectional vieW of a 
solder ball and a Wire bond pad after nickel plating; 

[0009] FIG. 3 is an enlarged cross-sectional vieW of the 
embodiment shoWn in FIG. 2 after the solder ball bond pad 
has been masked; 

[0010] FIG. 4 is an enlarged cross-sectional vieW corre 
sponding to the embodiment shoWn in FIG. 3 after a thicker 
gold coat has been applied; 

[0011] FIG. 5 is an enlarged cross-sectional vieW after the 
solder ball bond pads have been unmasked; 

[0012] FIG. 6 is an enlarged cross-sectional vieW of the 
embodiment shoWn in FIG. 5 after a thinner gold coat has 
been applied; 

[0013] FIG. 7 is an enlarged cross-sectional vieW of the 
?nished structure in accordance With one embodiment of the 
present invention; 

[0014] FIG. 8 is a process flow for another embodiment of 
the present invention; 

[0015] FIG. 9 is an enlarged cross-sectional vieW of a 
solder ball and a Wire bond bond pad after the Wire bond 
bond pads have been coated With gold; 

[0016] FIG. 10 is an enlarged cross-sectional vieW after 
the solder ball bond pads have been unmasked; 
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[0017] FIG. 11 is an enlarged cross-sectional vieW after 
the Wire bond bond pads have been masked; 

[0018] FIG. 12 is an enlarged cross-sectional vieW after 
the solder ball bond pads have been coated; and 

[0019] FIG. 13 is an enlarged cross-sectional vieW after 
the Wire bond bond pads have been unmasked. 

DETAILED DESCRIPTION 

[0020] Aprocess for differentially coating solder ball bond 
pads and Wire bond pads, shoWn in FIG. 1, may begin, in 
one embodiment of the present invention, by nickel plating 
Wire bond pads 26 and solder ball bond pads 24 as indicated 
in block 10 of FIG. 1. As used herein, the term “coating” is 
intended to encompass conventional electrolytic and elec 
troless plating processes as Well as aqueous immersion 
coating processes. Thus, the term “coating” is intended to be 
broader than conventional plating processes and is intended 
to refer to causing a metal layer to bond on top of another 
metal material. 

[0021] Conventional techniques for nickel coating include 
immersion using a chemical reducing agent such as sodium 
hypophosphate to reduce nickel salts. Such coatings may 
result in alloys With four to tWelve percent phosphorus. 
HoWever, conventional electrolytic and electroless nickel 
plating processes may be utiliZed as Well. 

[0022] Referring to FIG. 2, a solder ball bond pad 24 may 
be positioned on a support structure 20 Which also may bear 
a Wire bond bond pad 26. In the illustrated embodiment, the 
solder ball bond pad 24 is illustrated as being larger than the 
Wire bond bond pad. HoWever, the present invention is not 
limited in any Way to any particular geometry of the bond 
pads. The solder ball bond pad 24 has a nickel coating 28 
coated on it and the Wire bond bond pad 26 is coated With 
a nickel coating 30. 

[0023] The solder ball bond pad 24 is then masked as 
indicated in block 12 of FIG. 1. This is illustrated by the 
coating 32 in FIG. 3. Any suitable masking material may be 
utiliZed as the coating 32 including patterned dry ?lm resist. 

[0024] Referring again to FIG. 1, a thicker gold coating is 
applied to the Wire bond bond pad 26, as indicated in block 
14. No coating is applied to the solder ball bond pad 24 
Which is masked off. The resulting thicker gold coating 34, 
shoWn in FIG. 4, may be on the order of 0.1 to about 0.4 
microns in thickness. 

[0025] Next the solder ball bond pad 24 may be unmasked, 
as indicated in block 16. As illustrated in FIG. 5, the mask 
32 has been removed, for eXample using an etching tech 
nique. Thereafter, a thinner gold coating may be applied as 
indicated in block 18 in FIG. 1. 

[0026] Thus, as shoWn in FIG. 6, a thinner gold coating 36 
may be applied over the nickel coating 28 on the solder ball 
bond pad 24. The same coating may be added to the coating 
34 applied to the Wire bond bond pad 26 to form a composite 
gold layer 38. Any of a variety of coating techniques, 
including electroless coating, immersion, and electrolytic 
plating, may be utiliZed to form the thinner gold coating. 

[0027] While the coating is applied in tWo steps to the Wire 
bond bond pads in the embodiments illustrated in FIGS. 1-6, 
it is also possible to provide the Wire bond gold coating in 
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one single step and then to mask off the Wire bond bond pads 
to provide the thinner gold coating only on the solder ball 
bond pads. 

[0028] As a result of the processing described above, the 
solder ball bond pads may have a gold coating With a 
thickness on the order of 0.1 to about 0.3 microns. One 
advantageous coating thickness is about 0.25 microns. In 
general, it is desirable to provide a coating thickness on the 
solder ball bond pads Which is suf?ciently small to reduce 
solder ball joint embrittlement. It is also desirable to have a 
coating Which is thick enough to prevent oxidation. 

[0029] At the same time, it is desirable to provide a 
conventional thickness of gold on the Wire bond bond pads 
to provide a good Wire bond When using conventional Wire 
bond bonding techniques. A suitable gold coating 38 thick 
ness on the Wire bond bond pads is about 0.5 microns. 

[0030] In some embodiments of the present invention, the 
solder ball bond pad 24 may be copper or copper coated. The 
Wire bond bond pad 26 may be formed, for example, of 
aluminum. HoWever, other materials Which are compatible 
With gold coating techniques may also be used. 

[0031] Referring to FIG. 7, one embodiment of a package 
52 made in accordance With the techniques described above 
includes a laminate core 20. The laminate core 20 may be 
formed of an insulating material having a plurality of 
internal trace layers (not shoWn). Interconnections may be 
formed betWeen various trace layers and the bond pads 40 
and 42 contained on a surface of the core 20. The bond pads 
40 may be solder ball bond pads for coupling to solder balls 
(not shoWn). The bond pads 42 may be Wire bond bond pads 
for coupling to bonding Wires 50 also Wire bonded to a die 
44 through an opening 46 in the laminate core 20. 

[0032] The solder ball bond pads 40 and Wire bond bond 
pads 42 on the same surface may be gold coated to different 
thicknesses, as described above, to achieve a more desirable 
performance. 

[0033] As illustrated in FIG. 8, in accordance With another 
embodiment of the present invention, the solder ball and 
Wire bond bond pads are nickel coated as indicated in block 
60. This step is illustrated in FIG. 2. Next, the solder ball 
bond pads are masked as indicated in block 62 and FIG. 3. 

[0034] The Wire bond bond pads 26 are coated as indicated 
in block 64. In this embodiment, the Wire bond bond pads 26 
are coated in one step to the full desired thickness. The Wire 
bond bond pad coating is indicated at 76 in FIG. 9. The 
masking layer over the solder ball bond pads is indicated at 

[0035] Next the solder ball bond pads are unmasked as 
indicated at block 66 in FIG. 8. As shoWn in FIG. 10, the 
mask 32 has been removed for example by etching. 

[0036] Referring again to FIG. 8, the Wire bond bond pads 
are masked as indicated in block 68. The mask 78 is shoWn 
in position over the Wire bond bond pads 26 in FIG. 11. 

[0037] The solder ball bond pads 24 may then be coated as 
suggested in block 70 and as illustrated at 80 in FIG. 12. The 
Wire bond bond pads 26 may be unmasked (block 72 in FIG. 
8). As shoWn in FIG. 13, the mask 78 has been removed. In 
some embodiments, different coating techniques may be 
used for solder ball versus Wire bond bond pads. 

Jan. 31, 2002 

[0038] While the present invention has been described 
With respect to a limited number of embodiments, those 
skilled in the art Will appreciate numerous modi?cations and 
variations therefrom. It is intended that the appended claims 
cover all such modi?cations and variations as fall Within the 
true spirit and scope of this present invention. 

What is claimed is: 
1. A method of coating solder ball and Wire bond bond 

pads comprising: 
masking said solder ball bond pads; and 

coating gold on said Wire bond bond pads With said solder 
ball bond pads masked. 

2. The method of claim 1 including providing a different 
gold coating thickness on said solder ball bond pads and said 
Wire bond bond pads. 

3. The method of claim 2 including providing a thicker 
gold coating on said Wire bond bond pads than on said solder 
ball bond pads. 

4. The method of claim 3 including providing a gold 
coating, on said Wire bond bond pads, having a thickness of 
about 0.5 microns and providing a solder ball bond pad gold 
coating of approximately 0.1 to 0.3 microns in thickness. 

5. The method of claim 1 including nickel coating said 
solder ball and said Wire bond bond pads at the same time 
before coating said Wire bond bond pads With gold. 

6. The method of claim 1 including coating said Wire bond 
bond pads With a ?rst gold coating and coating both of said 
solder ball bond pads and said Wire bond bond pads With a 
second gold coating. 

7. The method of claim 6 Wherein said second gold 
coating is thinner than said ?rst gold coating. 

8. The method of claim 1 including using an electroless 
plating technique to coat gold on said Wire bond bond pads. 

9. The method of claim 1 including forming a laminate 
structure having solder ball bond pads and Wire bond bond 
pads on the same surface. 

10. The method of claim 1 Wherein said solder ball bond 
pads are gold coated in a single step. 

11. The method of claim 10 including coating said solder 
ball bond pads and said Wire bond bond pads While the other 
of said solder ball and Wire bond bond pads is masked. 

12. A method of coating tWo different types of bond pads 
on the same surface comprising: 

masking off a ?rst type of bond pad; and 

coating a metal on the second type of bond pad With said 
?rst type of bond pad being masked. 

13. The method of claim 12 including masking solder ball 
bond pads. 

14. The method of claim 13 including coating metal on 
Wire bond bond pads. 

15. The method of claim 14 including coating gold on said 
Wire bond bond pads. 

16. The method of claim 15 including unmasking said 
solder ball bond pads and coating a metal on both said Wire 
bond bond pads and said solder ball bond pads. 

17. The method of claim 12 including providing different 
coating thicknesses on said ?rst and second types of bond 
pads. 

18. The method of claim 12 including coating gold on said 
second type of bond pad. 

19. The method of claim 18 Wherein said ?rst type of bond 
pad is a solder ball bond pad and said second type of bond 
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pad is a Wire bond bond pad, coating gold on said Wire bond 
bond pad to a thickness of about 0.5 microns and coating 
gold on said solder ball bond pads to a thickness of about 0.1 
to about 0.3 microns. 

20. The method of claim 19 including nickel coating said 
?rst and second types of bond pads at the same time before 
coating said Wire bond bond pads With said metal. 

21. The method of claim 12 including coating both said 
?rst and second types of bond pads With said metal after 
coating said metal on said second type of bond pad. 

22. The method of claim 12 including masking off said 
second type of bond pad and coating metal on said ?rst type 
of bond pad. 

23. A method of forming solder ball and Wire bond bond 
pads comprising: 

forming a solder ball bond pad; 

coating gold over said solder ball bond pad; 

forming a Wire bond bond pad; and 

coating gold over said Wire bond bond pad to a thickness 
greater than said gold coating over said solder ball bond 
pad. 

24. The method of claim 23 including masking said solder 
ball bond pad and coating gold on said Wire bond bond pad 
With said solder ball bond pad masked. 

25. The method of claim 24 including providing a gold 
coating on said Wire bond bond pad having a thickness of 
about 0.5 microns. 

26. The method of claim 23 including providing a gold 
coating on said solder ball bond pad of approximately 0.1 to 
0.3 microns in thickness. 

27. The method of claim 23 including coating said Wire 
bond bond pads With a ?rst gold coating and coating both of 
said solder ball and said Wire bond bond pads With a second 
gold coating. 
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28. The method of claim 23 including coating said solder 
ball bond pad to a thickness of approximately 0.25 microns. 

29. A method of forming solder ball and Wire bond bond 
pads comprising: 

masking said solder ball bond pad; 

coating gold over said Wire bond bond pad; 

masking said Wire bond bond pad; and 

coating gold over said solder ball bond pad. 
30. The method of claim 29 including coating said Wire 

bond bond pad With gold to a thickness greater than the gold 
coating over said solder ball bond pad. 

31. A packaged integrated circuit device comprising: 

a plurality of gold coated solder ball bond pads; 

a plurality of gold coated Wire bond bond pads; and 

the gold coating on said solder ball bond pads being 
thinner than the gold coating on said Wire bond bond 
pads. 

32. The device of claim 31 Wherein the thickness of the 
gold on said solder ball bond pads is suf?ciently loW to 
reduce the likelihood of solder ball joint embrittlement. 

33. The device of claim 31 Wherein said solder ball bond 
pads have a gold coating having a thickness of betWeen 
about 0.1 and 0.3 microns. 

34. The device of claim 33 Wherein said solder ball bond 
pad gold coating has a thickness of about 0.25 microns. 

35. The device of claim 33 Wherein said Wire bond bond 
pads have a gold coating thickness of approximately 0.5 
microns. 

36. The device of claim 31 Wherein said solder ball bond 
pads and said Wire bond bond pads are all contained on the 
same planar surface. 


