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[57] ABSTRACT 

A backside metalization scheme for semiconductor 
devices includes a vanadium layer disposed on the back­
side of a wafer and a silver layer disposed on the vana­
dium layer. An optional intermediate layer comprising 
either a mixture of vanadium and silver or nickel may be 
disposed between the vanadium layer and the silver 
layer. The vanadium layer exhibits excellent adhesion 
characteristics on the backside of wafers having a finish 
at least as fine as a 300 grit equivalency while the silver 
layer exhibits excellent solderability characteristics. 

11 Claims, 1 Drawing Sheet 
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BACKSIDE METALLIZATION SCHEME FOR 
SEMICONDUCTOR DEVICES 

the vanadium layer and the silver layer. It had previ­
ously been believed that the combination of vanadium 
and silver could not be employed in backside metalliza­
tion schemes because the vanadium/silver system ex-

BACKGROUND OF THE INVENTION 

This invention relates, in general, to semiconductor 
devices and more particularly to a backside metalliza­
tion scheme for semiconductor devices. 

5 hibits immiscibility in both solid and liquid states (See 
Smith, Bulletin of Alloy Phase Diagrams 1981, Volume 
2, No. 3, pages 343-44). 

Backside metallization schemes of this type generally 
must have three main properties. First, the layer dis- 10 
posed directly on a wafer must adhere to that wafer. 
Second, the outer surface of the metallization scheme 
must be solderable so that the semiconductor device 

A more complete understanding of the present inven­
tion can be attained by considering the following de­
tailed description in conjunction with the accompany­
ing drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 
may be bonded to lead frames and the like. Third, the FIG. 1 is a highly enlarged cross-sectional view of an 
metallization scheme itself must not come apart. Exist- 15 embodiment of a backside metallization scheme for 
ing metallization schemes encounter various problems 
in regards to the above properties. 

One existing metallization scheme includes a chro­
mium layer disposed directly on the backside of a wafer, 
an intermediate layer of silver and chromium disposed 20 
on the chromium layer and a silver layer disposed on 
the intermediate layer. The silver layer exhibits excel­
lent solderability and the scheme, in general, does not 
come apart. However, while the chromium layer ad­
heres well to the backside' of silicon wafers having a 25 
relatively rough surface (approximately 300 grit equiva­
lency), the adhesion of the chromium layer to the sili­
con wafer backside decreases as the surface becomes 
finer. When a chromium layer is disposed directly on 
the backside of a silicon wafer having a 2000 grit equiv- 30 
alency, the adhesion of the chromium to the silicon is 
extremely poor. 

Another metallization scheme of this type includes 
forming a vanadium layer directly on a wafer, a nickel 
layer on the vanadium layer and then, an optional gold- 35 
germanium layer may be formed on the nickel layer. 
Vanadium has excellent adhesion properties in conjunc­
tion with silicon. However, the nickel layer does not 
have good solderability characteristics in this context. 
Further, the optional gold-germanium layer does not 40 
have good solderability characteristics in this context 
and is very expensive to employ. Therefore, it would be 
highly desirable to have a metallization scheme that has 
good adherence to smooth wafers, excellent solderabil-
ity characteristics and that will not come apart during 45 
the lifetime of the semiconductor device. 

SUMMARY OF THE INVENTION 
Accordingly, it is an object of the present invention 

to provide a backside metallization scheme for semicon- 50 
ductor devices that has good adhesion to relatively 
smooth wafer surfaces. 

Another object of the present invention is to provide 
a backside metallization scheme for semiconductor de-
vices that has excellent solderability characteristics. 55 

A further object of the present invention is to provide 
a backside metallization scheme for semiconductor de­
vices that remains intact during the device lifetime. 

Yet another object of the present invention is to pro­
vide a backside metallization scheme for semiconductor 60 
devices that is relatively low in cost. 

The foregoing and other objects and advantages are 
achieved in the present invention by one embodiment in 
which, as a part thereof, includes a vanadium layer 
disposed directly on the backside of a wafer, and a silver 65 
layer disposed on the vanadium layer. An optional in­
termediate layer comprised of either a mixture of vana­
dium and silver or of nickel may be disposed between 

semiconductor devices; and 
FIG. 2 is a highly enlarged cross-sectional view of 

another embodiment of a backside metallization scheme 
for semiconductor devices. 

DETAILED DESCRIPTION OF THE 
INVENTION 

FIG. 1 is a highly enlarged cross-sectional view of an 
embodiment of a backside metallization scheme for 
semiconductor devices. FIG. 1 depicts a wafer 10 hav­
ing a frontside 12 and a backside 14. In this embodiment, 
wafer 10 is comprised of silicon although one skilled in 
the art will understand that it is possible to employ 
wafers comprised of many other well-known materials. 
Generally, frontside 12 of wafer 10 will have a semicon­
ductor structure or a series of semiconductor structures 
formed thereon or therein. Although a backside metalli­
zation scheme is disclosed herein, it is also possible to 
employ the scheme on the frontside of a wafer. 

Backside 14 of silicon wafer 10 has been ground so 
that it has a surface finish at least as fine as a 300 grit 
equivalency. Many metals will not adhere to silicon 
having this smooth a surface. However, vanadium layer 
16 shown disposed on backside 14 of silicon wafer 10 
has been found to adhere well to silicon wafers having 
finishes well in excess of a 2000 grit equivalency. Vana­
dium layer 16 has a thickness in the range of S00 to 3,000 
angstroms and may be either sputtered or evaporated 
onto backside 14 of wafer 10. 

A silver layer 18 is shown disposed on vanadium 
layer 16. Silver layer 18 has a thickness in the range of 
10,000 to 20,000 angstroms and may be formed by either 
sputtering or evaporation. Silver has excellent solder­
ability characteristics to the various die bond materials 
used to attach semiconductor chips to leadframes and 
the like and therefore, is highly desirable as the final 
layer of a backside metallization scheme. Since vana­
dium and silver exhibit immiscibility in both solid and 
liquid states (see Summary of the Invention) those 
skilled in the art have been led to believe that these two 
materials could not be used in direct contact with each 
other. However, silver layer 18 and vanadium layer 16 
have exhibited more than adequate adhesion to each 
other in this application. 

FIG. 2 is a highly enlarged cross-sectional view of 
another embodiment of a backside metallization scheme 
for semiconductor devices. Wafer 10 having frontside 
12 and backside 14 along with vanadium layer 16 dis­
posed thereon are virtually the same as those described 
in FIG. 1 above. However, an intermediate layer 20 is 
shown disposed on vanadium layer 16. Intermediate 
layer 20 may be comprised of a mixture of vanadium 
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and silver that has a thickness in the range of 3,000 to 
7,000 angstroms. Intermediate layer 20 may be formed 
either by evaporation or sputtering. It should be under­
stood that both materials are evaporated or sputtered 
simultaneously. Intermediate layer 20, has a vanadium:- 5 
silver ratio in the range of 10:90 to 50:50. Again, al­
though the silver/vanadium system exhibits immiscibil-

4 
3. The metallization scheme of claim 1 further com­

prising an intermediate layer comprising a mixture of 
vanadium and silver, said intermediate layer being dis­
posed between the vanadium layer and the silver layer. 

4. The metallization scheme of claim 1 further com­
prising an intermediate layer comprising nickel, said 
intermediate layer being disposed between the vana­
dium layer and the silver layer. ity in both solid and liquid states, intermediate layer 20, 

comprised of a mixture of vanadium and silver, adheres 
adequately. 

S. The metallization scheme of claim 3 wherein the 
10 intermediate layer has a vanadium:silver ratio in the 

range of 10:90 to 50:50. Intermediate layer 20 may also be comprised of 
nickel. Nickel intermediate layer 20 may be either evap­
orated or sputtered on vanadium layer 16 and has a 
thickness in the range of 500 to 3,000 angstroms. Nickel 
adheres well to both vanadium layer 16 and silver layer 15 
18 which is later disposed on intermediate layer 20. 

Thus it is apparent that there has been provided, in 
accordance with the invention, an improved backside 
metallization scheme for semiconductor devices. While 
specific embodiments of the invention have been shown 20 
and described, further modifications and improvements 
will occur to those skilled in the art. It is desired that it 
be understood, therefore, that this invention is not lim­
ited to the particular form shown and it is intended in 
the appended claims to cover all modifications which 25 
do not depart from the spirit and scope of this invention. 

What is claimed is: 
1. A metallization scheme for semiconductor devices 

comprising: 
a vanadium layer having a thickness in the range of 30 

500 to 3,000 angstroms disposed on the backside of 
a wafer; and 

a silver layer having a thickness in the range of 10,000 
to 20,000 angstroms disposed on said vanadium 
layer. 35 

2. The metallization scheme of claim 1 wherein the 
vanadium layer is disposed on the backside of a silicon 
wafer, said backside of said silicon wafer having a back­
side finish at least as fine as a 300 grit equivalency. 

40 

45 

50 

55 

60 

65 

6. The metallization scheme of claim 4 wherein the 
intermediate layer has a thickness in the range of 500 to 
3,000 angstroms. 

7. The metallization scheme of claim S wherein the 
intermediate layer has a thickness in the range of 3,000 
to 7,000 angstroms. 

8. A backside metallization scheme for semiconduc­
tor devices comprising: 

a vanadium layer having a thickness in the range of 
500 to 3,000 angstroms disposed on the backside of 
a silicon wafer; 

an intermediate metal layer disposed on said vana­
dium layer; and 

a silver layer having a thickness in the range of 10,000 
to 20,000 angstroms disposed on said intermediate 
layer. 

9. The metallization scheme of claim 8 wherein the 
intermediate layer comprises a mixture of vanadium and 
silver, has a vanadium:silver ratio in the range of 10:90 
to 50:50 and has a thickness in the range of 3,000 to 
7,000 angstroms. 

10. The metallization scheme of claim 8 wherein the 
intermediate layer comprises nickel and has a thickness 
in the range of 500 to 3,000 angstroms. 

11. The metallization scheme of claim 8 wherein the 
backside of the silicon wafer has a finish at least as fine 
as a 300 grit equivalency. 
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