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3,129,315 
WACUUMWAPORIZNG FIXTURE 

Richard P. Radike, Northridge, and William E. Blair, 
Redondo Beach, Calif., assignors to Lear Siegler, Inc., 
Santa Monica, Calif., a corporation of Delaware 

Filed Dec. 26, 1961, Ser. No. 162,048 
2 Claims. (C. 219-19) 

This invention relates to vacuum fixtures and more 
particularly to vacuum vaporizing fixtures used in a vacu 
um chamber in the vacuum deposition of thin films onto 
Substrates. 
The process of vacuum deposition is now used to pro 

duce microcircuitry, i.e., thin films of material conductive 
and non-conductive are vapor deposited on a substrate 
in given patterns through masks to form elements of the 
microcircuit. 
A special fixture is used to evaporate the dielectric of a 

capacitor. This special fixture comprises a funnel-type 
tube being electrically connected to a power source at the 
top and bottom and surrounded by a housing. The fun 
nel or tube has holes in it and the material, for example, 
silicon monoxide, is placed between the funnel and the 
housing. The funnel or tube is heated and the silicon 
monoxide vapor passes through the holes in the funnel 
up through the opening in the funnel and onto the Sub 
Strate. 
The disadvantage of the present system is that the sili 

con monoxide vapor has to pass through the holes in the 
funnel in order to go up through the funnel and onto the 
Substrate. In practice, a small percentage of the vapor 
passes through the holes in the funnel and a large per 
centage of the vapor is lost by leaving the housing without 
passing through the holes in the funnel. The large per 
centage of the vapor which does not go through the funnel 
is not directed to the substrate, and, therefore, is effec 
tively lost. Furthermore, since the efficiency of the 
funnel is relatively low, a great amount of power is re 
quired to heat the funnel in order to get the desired 
amount of silicon monoxide vapor to pass through the 
funnel. The reason for using the funnel with the holes in 
it, is that vapor which passes to the substrate, must be all 
vapor and free of sputtered particles. Sputtered particles 
are caused when the silicon monoxide in the solid state is 
heated and the vapor effectively explodes small particles 
away from the main source. With the funnel, the small 
particles, first, have to pass through the holes in the 
funnel, and then usually hit the other side of the funnel, 
which is extremely hot and which, thereby transforms the 
solid particles into a vapor state. 
With the present known methods, the top of the housing 

around the funnel is left open and some of the particles of 
silicon monoxide leave the bulk of the material and hit 
the substrate thereby causing pin holes in the thin film 
deposited on the substrate. 

It is, therefore, an object of this invention to provide a 
vacuum vaporizing fixture which does not allow particles 
to leave the fixture until they are in the vapor state. 
Another object of the present invention is to provide a 

vacuum vaporizing fixture which is highly efficient in 
directing the vapor from the fixture to the substrate. 

Other objects and advantages of the present invention 
will become apparent from the following description when 
taken in conjunction with the drawings, in which: 
FIG. 1 is a schematic view of the present state of the 

art; 
FIG. 2 is a cross-sectional drawing of the present in 

vention; 
FIG. 3 is a top view of the cover of the present 

invention; 
FIG. 4 is a view taken along lines 4-4 in FIG. 3; and 
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FIG. 5 is a cross-sectional view of a second embodi 

ment of the present invention. 
Referring to FIG. 1, a housing 10 encloses a filament 

11. The filament is shown in schematic to show the prin 
ciple of operation. Between the housing 10 and the fila 
ment 11 is a source of material 12, for example, silicon 
monoxide. The arrows 13 show the desired direction 
of the vapor, and the arrows 4 show the actual direction 
of a good portion of the vapr. In operation, the filament 
11 is heated and the material 12 is vaporized and passes 
up through the filament 1. However, some of the mate 
rial 12 leaves the housing 10 as small particles in the 
direction as indicated by the arrows 14. 

Referring now to FIG. 2, the filament 15 has holes 16 
therein. The filament 15 keeps the material between the 
housing 10 and the filament 15. A cover 17 rests on the 
housing 10 and accommodates the top of the filament 
15 and also the electrical lead 18. The cover 17 may 
be made of any appropriate insulating material which 
can stand the high temperatures of the filament but is 
preferably made of ceramic material such as alumina. 
The housing 10 rests on an electrical insulator, not 
shown, so that no electrical insulation is required between 
the bottom of filament 15 and the housing 10. However, 
the bottom 31 of the housing 10 can be made of an 
insulating material such as ceramic, in which case the 
bottom 32 of the filament 15 is insulated from the walls 
of the housing 10. 
The cover is shown in more detail in FGS. 3 and 4. 

The hole 9 accommodates the filament 15 and a rec 
tangular slot 20 accommodates the electrical lead 18. 
A flange 2 is provided on the periphery of the cover 
17 so that a portion of cover 17 extends down into the 
housing 10. The cover 17 can be in two pieces with a 
diagonal cut 22. The cut 22 is made diagonal so that 
the vapor inside the housing will not escape through the 
space between the two halves of the cover 17. The cut 
may be tongue-and-grooved, or the like, so as not to 
allow a direct line between the inside of the housing 10 
and the outside of the housing 0. The flange 2 is also 
made so that there is not a direct line between the inside 
of housing 10 and the outside of housing 10. 

In operation, the filament is heated, as usual, but with 
the cover 7, any particles leaving the bulk of the material 
hits either the outside of the funnel, or if it passes through 
the hole, it hits the other side of the inside of the funnel, 
where it is evaporated due to the heat temperature of he 
funnel. Another possibility is that the particle hits the 
cover 17. When the particle hits the cover 17, it either 
deposits there until a thick enough layer is built on the 
cover 17 to cause it to peel, chip, and fall down into 
the mass of material, or the cover 17-which is actually 
the case-is heated by the filament 15, and, therefore, the 
particle hits cover 17, vaporizes and passes through one 
of the holes in funnel 5 and out into the substrate. It 
has been found in practice, that the cover 17 actually 
gets hot enough to vaporize any particles hitting it. By 
this method, all of the vapor must leave the fixture 
through the top of the funnel 15 and thereby is directed 
to the substrate. 
The second advantage of this invention is that only 

vapor leaves the fixture and the particles which cause 
pin holes in the thin film deposited either remain in the 
fixture until vaporized or are vaporized on the inside of 
the funnel 15. 

FIG. 5 shows the second embodiment of the present 
invention wherein flange 23 is placed on the inside of 
housing 10, flange 24 is placed on the outside of the 
funnel 15, and flanges 25 and 26 are placed on either 
side of the electrical lead 18. The flanges can be, for 
example, made from tantalum or any similar material, 
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which will withstand the high temperatures of the fila 
ment. 
The flanges 23, 24, 25, and 26 further insure that there 

is no direct line between the inside of the housing and the 
outside of the housing. Furthermore, they allow the 
cover 17 to be made with less precision, thereby reducing 
the cost of the cover 17. 
The present invention has been used and it was found 

that for a given source, for example, silicon monoxide, at 
a given distance of twelve inches from the Substrate on 
which the thin film is to be deposited, required only 500 
watts of power as opposed to 1,200 watts of power in 
the previous fixtures. Also, it only took one and a half 
minutes to obtain the same film thickness which previ 
ously required four minutes. The present invention, 
therefore, provided a 60% reduction in power and a 
60% reduction in time to produce a film of the same 
thickness under similar environmental parameters as 
produced by the present fixtures. It was also noted that 
the amount of material wasted in the present fixtures 
was 85% as opposed to 15% in the first embodiment of 
of the present invention and 5% of wasted material in 
the second embodiment of the present invention. 

This invention, therefore, provides a major improve 
ment over the present state of the art of vacuum vapor 
izing fixtures. 

Although this invention has been particularly described 
above, it is not intended that it should be limited by the 
above description, but only in accordance with the spirit 
and scope of the appended claims. 
What we claim: 
1. In combination: - 
a cylindrical filament having an opening at one end 
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4. 
and a plurality of perforations distributed over the 
length of the walls thereof, 

a cylindrical housing having an open end to accommo 
date said filament such that a space exists between 
the outside of said filament and the inside of said 
housing, 

cover means comprising a heat resistant plate having a 
first opening therein to accommodate said perforat 
ed filament and a second opening to accommodate 
an electrical lead to said filament, and 

wherein said filament is capable of being heated so that 
the material placed in the space between said hous 
ing and said filament is vaporized and such vapor is 
capable of passing through said perforations and 
out at open end of said filament. 

2. The apparatus of claim 1 in which flange means 
are located on the inside of said housing and on the 
outside of said filament so as to support said cover 
neaS. 
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