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ABSTRACT OF THE DISCLOSURE 
The cathode sputtered by ion bombardment and the 

anode have a common axis of symmetry in the vacu 
umized gas-discharge chamber. The anode is formed by 
two tubes of the same outside diameter. These tubes are 
installed along the axis of symmetry with a gap between 
the ends, said gap allowing the passage of the sputtered 
material of the cathode onto the article installed in the 
gap. The gas-discharge chamber is located in a magnetic 
?eld whose lines of force coincide in direction with the 
axis of symmetry. This magnetic ?eld is intended to pro~ 
duce a low-pressure discharge in the chamber. 

The present invention relates to improvement of the 
devices for applying thin ?lms by the cathode sputtering 
method and can be used in various branches of elec 
tronics, for example in manufacturing resistors, capacitors, 
superconducting wire, etc., as well as in microelectronics 
for the production of microcircuits. 
Widely known in the art is a device for applying thin 

?lms comprising a vacuumized chamber containing a sput 
tering appliance. The latter is made in the form of a gas 
discharge chamber whose walls function as a cathode. The 
anode is located inside the chamber, coaxially with the 
cathode. The gas-discharge chamber is located in a longi 
tudinal magnetic ?eld. The anode is arranged along the 
longitudinal axis of the magnetic ?eld and is constituted 
by a bar in which case the cathode is usually cylindrical 
in shape and made of a material which is sputtered by 
ion bombardment. 
The article to be coated with a thin ?lm is placed into 

the gas-discharge chamber, in the gap between the cathode 
and anode. Under the eifect of ion bombardment the ma 
terial of the cathode is sputtered and the flux of sputtered 
material is deposited on the article. 
Inasmuch as the article is located in the zone of the 

discharge (which takes place, as already stated, between 
the anode and cathode) the spray-coating conditions are 
impaired. As a rule, the spray-coating devices are used 
for simultaneous treatment of a group of articles secured 
to a carrying element. This element, introduced into the 
zone of discharge, further worsens the conditions of spray 
coating. 

Besides, it must be borne in mind that part of the ?ux 
sputtered from the cathode is totally lost since it goes 
past the article. 

Finally, for producing a homogeneous coating of a cy 
lindrical article the latter has to be rotated around its axis 
which complicates considerably the design of the device 
as a whole. 

In some cases the article is secured directly to the 
anode. In this case the discharge can be used only under 
high pressure conditions (above 10-3 torr) since under 
the low-pressure conditions the fastening of the article 
to the anode results in perturbation of the accelerating 
anolyte layer of electrons. All this, taken together, tells 

10 

15 

20 

25 

30 

35 

40 

45 

50 

55 

65 

70 

3,728,246 
Patented Apr. 17, 1973 

2 
on the quality of the applied ?lm because of the presence 
of neutral particles of residual gas in the ?ux. 
An object of the present invention is to provide a de 

vice for applying thin ?lms wherein the article would be 
located in such a manner as not to interfere with the 
spray-coating conditions and with the discharge, which 
would produce a homogeneous coating of a cylinder with 
out rotating it, and would provide conditions for a more 
e?icient utilization of the flux of the sputtered material. 

This object is accomplished by providing a device for 
applying thin ?lms to articles wherein, according to the 
invention, the anode of the gas discharge chamber is 
formed by two hollow tubes arranged along an axis of 
symmetry and having the same outside diameter, the tubes 
being installed with a gap between the ends, this gap 
serving to pass the sputtered material of the cathode onto 
the portion of the article located between said tubes. 

In such a design of the device the article is located 
outside the zone of the high-voltage discharge and does 
not, therefore, influence its quality. 5In handling cylindri 
cal articles, the ?ux is applied to their surfaces uniformly 
from all sides which dispenses with the necessity of rotat 
ing the article. Finally, this design ensures the most com 
plete utilization of the flux of the sputtered material. 

It is practicable that the sputtered part of the cathode 
should be made in the form of a surface described by 
rotating a parabola whose focus coincides with the center 
of the gap. 

This will provide optimum conditions for the utilization 
of the flux of the sputtered material. .2: 
Now the invention will be described in detail by way of 

example with reference to the accompanying drawing 
which illustrates the device for applying thin ?lms to 
articles. 

Arranged in consecutive order in the vacuumized cham 
ber 1 are a heater 2 for cleaning the article of volatile 
oxides, means 3 of ionic cleaning (e.g., Penning cell) 
with an anode 4 and a cathode 5 having an opening in 
the center for the passage of the article 6, and a gas dis 
charge chamber 7 in which the material is sputtered on 
the article. This chamber is, in fact, an ionic sputtering 
appliance. 

The gas discharge chamber 7 contains an anode 8 in 
stalled along the longitudinal axis of symmetry of this 
chamber, and a cathode consisting of electrodes 9 and 
10 subjected to the same potentials. 
The electrodes 10 are constituted by the walls of the 

chamber 7, are located symmetrically to its longitudinal 
axis of symmetry and are made of a material with which 
the article must be coated The anode 8 installed inside 
the cathode consists of two hollow tubes located along 
said axis of symmetry with a gap between their ends. In 
a general case the electrode 10 may have any shape, for 
example a round straight cylinder. To improve the quality 
of the applied ?lm and intensity the ?ux of the sputtered 
material applied to the article, the cross section of the 
electrode 10 is a parabola whose focus coincides with the 
center of the gap between the tubes which make the 
anode 8. 
The article 6 is transferred from one treatment position 

to another by continuous~motion mechanisms 11. 
Installed outside the vacuumized chamber 1 is a solenoid 

12 which builds up the longitudinal magnetic ?eld in the 
gas discharge chamber 7, and the ionic cleaning appli 
ance 3 in which case the tubes making up the anode 8 
should follow the shape of the magnetic ?eld or, in other 
words, they must not intersect the magnetic lines of force 
of this ?eld. For a uniform magnetic ?eld the tubes have 
the shape of round straight cylinders and said axis of sym 
metry must be parallel to the lines of force of the magnetic 
?eld built up by the solenoid 12. 
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The claimed device uses the through-?owing inert gas, 

say, argon at a pressure of from 10-3 to 10—'7—10-9 mm. 
Hg. 
The device functions as follows: 
The article 6 enters the heater 2 and is heated there to 

a temperature required for degassing. Then the continuous 
motion mechanism 11 introduces the article into the ionic 
cleaning appliance 3 where, if necessary, the surface of the 
basis metal is cleaned of heat-resistant oxide ?lms or is 
subjected to ionic pickling. After cleaning, the article 
enters the gas-discharge chamber 7 where a low pressure 
high-voltage discharge is produced with an anodic layer 
whose thickness depends on the strength of the magnetic 
?eld of the solenoid 12. The produced ionic current bom 
bards the electrode 10, thus sputtering it. 
The value of the ionic current depends on the gas pres 

sure, anode area, discharge voltage and magnetic ?eld 
strength. 
The article 6 is inserted through the space of the tubes 

of the anode 8 and is set between their ends. 
The ions accelerated in the anodic layer of the gas 

discharge bombard and sputter the electrode 10 of the 
cathode. Part of the sputtered atoms gets into the gap be 
tween the anode tubes and settles on the surface of the 
basis metal, forming a thin ?lm. Thus, the article is out 
side the zone of the gas discharge during spray-coating; 
hence it does not in?uence the discharge conditions. 
To produce multilayer ?lms, a number of consecutive 

gas-discharge chambers can be used, each chamber con 
taining an electrode 10 of a different material. 
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Using the claimed device, the applied ‘?lms may range 
in thickness from 10 A. to 100 microns. 
What is claimed is: 
1. A device for applying thin ?lms to articles compris 

ing a vacuumized chamber with a sputtered cathode and 
anode which have a common axis of symmetry, said anode 
being formed by two tubes of the same outside diameter 
located inside the cathode along said axis of symmetry 
with a gap between the tube ends through which the 
sputtered material of said cathode can pass onto the por~ 
tion of said article located between said tubes, a means 
for creating a magnetic ?eld in which the gas discharge 
chamber is placed in such a manner that said axis of sym 
metry coincides with the direction of the lines of force 
of said magnetic field which is intended to produce a low 
pressure discharge in the gas-discharge chamber. 

2. A device according to claim 1 wherein the sputtered 
portion of the cathode is a surface produced by revolving 
a parabola around said axis of symmetry, the focus of 
said parabola coinciding with the center of the gap. 
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