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VAPOR DEPOSITION APPARATUS 

BACKGROUND OF THE INVENTION 

This invention relates to an apparatus for coating of 
surfaces of substrates with one or more substances by 
means of evaporation in a vacuum. The apparatus in 
cludes a vacuum chamber, a source for evaporation of 
the substances, means for heating these substances and 
holders for the substrates. 

Previously known devices for this purpose usually 
have been constructed with an evaporation source of 
geometrical extension, which has been small compared 
to the substrates to be coated. 
On heating these sources -— thermally or by electron 

beam heating —- it has been difficult to achieve a tem 
perature distribution which has been uniform over the 
extension of the sources and reproducible from one 
evaporation to another. As a result the directional dis 
tribution of the vapor beam from the sources has been 
unsymmetrical and non-reproducible and this has 
caused a ?lm thickness distribution on the coated sub 
strates which has been non-uniform and non 
reproducible. This invention has the objective of 
eliminating these drawbacks and facilitating produc 
tion of surface coatings with uniform film thickness and 
in certain cases produce coatings consisting of mixtures 
of two or more, simultaneously or successively 
evaporated substances, the composition of which can 
be varied. 

SUMMARY OF THE INVENTION 

The present invention concerns an apparatus for sur 
face coating of a substrate by means of vacuum 
evaporation of one or several substances, including a 
vacuum chamber, a source for evaporating the sub 
stances in the form of disc which is rotatable around an 
axis through its center, and means which are arranged 
to heat at each moment a smaller part of the surface of 
the substances to be evaporated. The source for the 
substances to be evaporated has such a thermal inertia 
that a ring-shaped part of the source as a whole serves 
as evaporation source by being successively heated 
along its circumference and that the substrates to be 
coated are arranged above the ring-shaped source. 

THE DRAWING 

FIG. 1 shows one possible form of the invention and 
FIGS. 2 and 3 show other forms of the sources for 

evaporating the substances in vacuum. 

DESCRIPTION OF EMBODIMENTS 

The device shown‘ in FIG. ll includes a vacuum 
chamber in the form of a bell jar l resting on a base 
plate 3 and a vacuum seal 2. The vacuum chamber is 
connected to a well known vacuum pump system 5 by 
means of a tube 4. Inside the chamber and held by a 
stand 6 is a holder 7 for a substrate 8, a surface of 
which substrate is to be coated. An electric motor 9 
rests on base plate 3. A shaft of the motor carries the 
disc 10. The ring shaped circumferential groove ill in 
disc 10 serves as a crucible for the substances to be 
evaporated. 
These substances can consist of a homogeneous mix 

ture of different substances or grooves 11 can be di 
vided into a number of sectors along the circum 
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ference, each of which contains one particular sub 
stance. 

Heating of the substances can be achieved by means 
of electrons which are brought against the surface. As 
an example the elctron source can consist of a thermal 
cathode 12 held by a suitable holder. _ 
The holder with the thermal cathode can be placed 

below disc 10. By means of electric and magnetic 
means 13 the electrons are accelerated, de?ected and 
focused on part of groove 11 with the substances to be 
evaporated. In this way only a small part of the crucible 
is heated each moment, but since disc 10 with crucible 
11 rotates relative to the heating element, all parts of 
the crucible 11 containing the substances to be 
evaporated will be successively'heated. This means that 
crucible 11 will be very uniformly heated and as a 
result the vapor distribution from the circumferential 
groove will also be uniform and reproducible. The ?lm 
thickness on subject 8 will therefore be uniform. In the 
case that crucible 11 contains several different sub 
stances the proportions of these substances may be 
changed by making them occupy sectors of different 
lengths along the circumference. 
Another possibility which permits variation of the 

proportions of several different simultaneously 
evaporated substances during the evaporation process 
is indicated in FIG. 2. FIG. 2 shows a disc 10 with spe 
cially shaped containers for the substances to be 
evaporated. In this particular form of the invention the 
groove ill’ has a larger radial extension which is 
bounded in this case by two concentric circles 14 and 
15. 

Further, the device for heating the substances is 
designed to concentrate heat at a part of the groove 11 ’ 
at a certain distance from the center of the disc. 

In FIG. 2 we assume that at a certain moment, heat is 
concentrated at a part of the groove 11' indicated as a 
dashed area 16. Further, the device is made with boun 
daries 17 between the different substances. The boun 
daries 17 may be constituted by for instance by water 
cooled metal walls or they may be obtained by shaping 
the different substances in a form indicated by sectors 
shown in FIG. 2. In FIG. 2 the boundaries are shown as 
parts of circles, but also other forms are possible. The 
boundaries are designed so that within ring shaped 
areas within groove 11' at different distances from the 
center of the disc different proportions of the different 
substances to be evaporated are obtained. Within the 
ring shaped areas 16 for instance the ratio between 
these substances is approximately equal whereas within 
the ringshaped areas at greater or smaller distances 
from the center, greater or smaller proportions of the 
one or the other substance will be evaporated. In the 
case of electron beam heating the de?ection of the 
electron beam can be controlled by many well known 
methods and directed in such away that the diameter 
of the heated ring shaped area can be controlled. In this 
way the proportions of the evaporated substances can 
be varied during evaporation. 
Another example of a design of this type of source is 

shown in FIG. 3. In this case disc 10 is provided with 
two concentric grooves 18 and 19, which are assumed 
to contain different substances. We assume that also in 
this example the device is provided with means to bring 
electron beams to hit the upper surface of disc 10 and 



3 
that the electron beam can be directed to hit the one or 
the other grooves during certain controlled periods of 
time. Due to the thermal inertia of the substances a cer 
tain evaporation will take place along the ring shaped 
crucible also after heating has been terminated. By 
switching the beam position between crucibles 18 and 
19 and permitting the beam to hit the crucibles at a cer 
tain time ratio a mixture of the substances in crucibles 
l8 and 19 can be produced. This ratio can be changed 
by varying the time during which the beam hits the two 
crucibles. Even if a complete mixture is not obtained 
due to the periodic heating of the substance, the 
switching frequency of the electron beam between the 
two grooves can be made high enough to produce mix 
tures which can be considered homogeneous for all 
normal optical purposes. Also in this case the propor 
tions of the substances evaporated can be varied during 
evaporation by varying the ratio of the time for heating 
the one and the other crucible. The above examples 
have assumed heating to be achieved by a single heat 
ing device placed close to the circumference of disc 10. 
In certain cases it may be suitable to use several heating 
devices which are distributed along the circumference. 
Also other modi?cations are concievable within the 
frame work of the following patent claims. For instance 
the means for holding the rotatable disc 10 may be 
designed to make the disc displaceable relative to the 
means for heating the substances as represented by 
arrow A in dotted lines in FIG. 1 whereby a directional 
control of the electron beam relative to the substances 
can be achieved. 

Further, disc 10 instead of being provided with 
grooves containing the substances may itself consist of 
such substances for instance glass or quarts. Also other 
means for heating may be used such as laser beams or 
thermal radiation conveniently concentrated by means 
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of a re?ector. 
I claim: 
1. An apparatus for coating by vapor deposition 

comprising 
a vacuum chamber; 
a continuously rotating, horizontally disposed, disc 

support for material to be evaporated; 
said disc including a plurality of pockets about the 

periphery thereof whereby to support a plurality of 
different materials to be evaporated; 

means to directly heat only a portion of an annulus of 
said disc and including at least a portion of only 
one of said pockets within said annulus; 

said disc having a thermal inertia such that it main 
tains sufficient heat to simultaneously evaporate 
said plurality of different materials including the 
material in each of said pockets which are out of 
the immediate in?uence of said means to heat; and 

substrate support means disposed above and on a 
common axis with said disc whereby to effect said 
vapor deposition. 

2. An apparatus according to claim 1, wherein the 
heat means comprises an electron beam source, and 
magnetic and electrostatic means for de?ecting and 
directing the electrons towards the surface of the 
source substance to be evaporated. 

3. An apparatus according to claim 2, wherein the 
means for de?ecting the electrons are constructed to 
d' ct the el ctro beam towards arts _of a ocket‘at 
different ra ial distances from t e axis ofpthe disc 
whereby different proportions of evaporant composi 
tion are obtained. 

4. An apparatus according to claim 1, including at 
least two of said means to heat said two means being 
placed at different positions along the circumference of 
the disc. 

* * * * * 


