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5 (Cais. (C. 204-35) 
The invention relates to a method of applying a layer 

consisting of an alloy to a support which may consist 
of metal. 

In particular in the manufacture of metal contacts 
used in semi-conductor devices, such as transistors and 
crystal diodes, it may be required for these contacts to 
be provided with a layer consisting of an alloy, the com 
position of which must lie within close tolerances. 

In certain cases, it is possible to produce a layer of 
such an alloy on the support by electro-deposition in a 
single operation by using a bath containing compounds 
of all the constituents of the alloy. 

In order to obtain layers having a composition com 
plying with precise prescriptions, in this method a num 
ber of factors, such as the composition and the tempera 
ture of the bath and the voltage and current density of 
the current have to be controlled within narrow limits. 

It is also known to produce such layers by successive 
electro-deposition of the constituents of the alloy in the 
form of partial layers and then melting together. In this 
case each partial layer has to be deposited under ac 
curately adjusted conditions. 

It is an object of the invention to obviate these dis 
advantages. 
According to the invention, the layer is produced by 

first applying at least one layer of the constituent of the 
alloy having the highest melting point, and then heat 
ing it in the presence of the other constituent or con 
stituents at a temperature below the said melting point 
for so long a period of time that a Solid solution of 
the other constituent or constituents is formed in this 
layer. 

Preferably, at least one other constituent is applied 
in the form of a layer, the quantity applied exceeding 
that required for the formation of the alloy, after which 
the heating and formation of the solid solution takes 
place, the remaining material of the second layer being 
removed by dissolving it, preferably by etching. 

Preferably, the heating process is continued for so long 
a period of time that the solid Solution is in equilibrium 
with the excess of the other constituent. 
The invention utilizes the fact that, apart from the 

properties of the constituents, the composition of the solid 
solution only depends upon the temperature and the dura 
tion of heating, the latter factor even being omitted when 
heating is at least continued for so long a period of time 
that equilibrium is attained. 
The invention is particularly suitable for use in the 

manufacture of supports which are coated with a layer 
consisting of a gold-antimony alloy and which may be 
used for the formation of ohmic contacts on a semi 
conductor body consisting of germanium of the n-type. 
Although in principle heating may be carried out at 

all temperatures underneath the melting point of gold, 
preferably the heating process is carried out at tempera 
tures below 360° C. in order to prevent the formation of 
a molten gold-antimony alloy. 
The invention will now be described more fully with 

reference to an example. 
A plurality of supports consisting of the iron-nickel 
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cobalt alloy known under the name of "fernico,” which 
supports have a total surface area of 1500 cm., are etched 
in concentrated hydrochloric acid for some minutes and 
then provided with a layer of nickel, which is not an 
essential feature of the invention but serves to improve 
the adherence of the subsequent layers. To this end, 
the Supports are arranged in a drum in a bath contain 
ing per litre: 

Grams 
NiSO4.6H2O --------------------------------- 200 
NiCl26H2O ---------------------------------- 20 
HaBO3 -------------------------------------- 25 
The treatment is carried out at 25 C. for half an hour 

with a current strength of 6 a. 
Subsequently, a layer of gold is produced in a bath 

containing per litre: 
Grams 

KAu(CN)2 ----------------------------------- 10 
KCN ---------------------------------------- 7 
K2CO32t2O --------------------------------- 30 

This treatment is carried out at 70° C. for two hours 
with a current of 3 a. 

Subsequently, a layer of antimony is produced in a 
bath containing per litre: 

Grams 
K-Na tartrate.4H2O --------------------------- 50 
KOH --------------------------------------- 5 
K-SbO tartrate. V2H2O ------------------------- 5.5 
KaCO3.2H2O --------------------------------- 10 

This treatment is carried out at 25 C. for a quarter 
of an hour with a current of 5 a. 

For the formation of a layer consisting of a solid 
solution of gold containing approximately 0.2 at-percent 
of antimony, the supports are subsequently heated in an 
inert atmosphere to 300° C. for half an hour, equilibrium 
then being substantially reached. As an alternative for 
the formation of a layer consisting of a solid solution 
of gold containing approximately 0.3 at-percent of anti 
mony, the heat treatment is carried out at 330 C. during 
the same time. In both cases an inert atmosphere con 
sisting of a gas mixture of 90 vol.-percent of nitrogen 
and 10 vol.-percent of hydrogen at atmospheric pressure 
is used. 

Finally, the excess of antimony is removed by Washing 
in concentrated sulphuric acid at 250 C. for three 
hours. 
The supports may then be polished, for example by 

roto-finishing in water for half an hour, in order to 
remove any unevenness from the surface. 
An n-type germanium body may then be attached to 

such a support by pressing the body against the Support 
with a pressure of about 200 grams per square centimeter, 
for instance with a suitable weight, and heating the 
support and the body at a temperature of 400° C. for two 
minutes in a hydrogen atmospehre of atmospheric pres 
Sc. 

Although by way of example the manufacture of a 
layer consisting of gold-antimony alloy on a support 
is described, other suitable alloy-layers may be applied 
in a like manner. F.i. another suitable support consist 
ing of molybdenum and covered with a layer consist 
ing of gold-arsenic alloy may be prepared and a ger 
mainium- or silicon body may be attached to it. So 
the gold layer may be applied in the manner as described 
above and the gold layer may be covered with an ar 
senic layer, for instance, evaporation in a manner known 
as such. Heat treatment may then be carried out at a 
temperature between 400° C. and 665 C. in a closed 
vessel containing for instance nitrogen at atmospheric 
pressure and saturated vapor of arsenic from a separate 
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amount of solid arsenic in the vessel the vessel being 
heated totally at said temperature during a quarter of 
an hour to one hour. When using a temperature of 
610 C. a gold layer containing approximately 0.2 at 
ercent of arsenic is formed by diffusion of the arsenic, 

the Surplus of arsenic being subsequently dissolved for 
instance in concentrated nitric acid. Final polishing 
treatment and attaching a germanium wafer to it inay 
be carried out in the manner as described above. 
What is claimed is: 
1. In the manufacture of a semiconductor device, a 

method of forming on an eiectrically-conductive sub 
strate an alloy layer containing at least a first constituent 
having a higher melting point in major amounts and a 
second constituent having a lower melting point in minor 
amounts, said alloy layer containing the first and second 
constituents in certain desired proportions, comprising 
the steps of providing on the substrate a first layer of 
the said major constituent having the higher melting 
point, providing on the first layer a second layer of said 
minor constituent in an amount in excess of that re 
quired for forming the alloy of desired proportions with 
the first layer, heating the said layers at a temperature 
below the said higher melting point and at which the 
second layer diffuses into the first layer to form a solid 
solution therewith and without forming a molten phase, 
continuing the heating for a time at which sufficient 
of the minor constituent is dissolved in the major con 
stituent to form the alloy of desired proportions, and 
thereafter removing the excess undissolved material of 
the second layer leaving the desired alloy on the sub 
strate, and thereafter securing the substrate to a semi 
conductive body with the desired alloy in contact with a 
surface of the semiconductive body. 

2. A method as set forth in claim 1 wherein the excess 
material of the second layer is removed by etching. 

3. In the manufacture of a semiconductor device, a 
method of forming on an electrically-conductive sub 
strate an alloy layer containing at least a first constituent 
having a higher melting point in major amounts and a 
second constituent having a lower melting point in minor 
amounts, said alloy layer containing the first and second 
constituents in certain desired proportions with the minor 
constituent present in very small amounts, comprising the 
steps of providing on the substrate a first layer of the 
said major constituent having the higher melting point, 
providing on the first layer a second layer of said minor 
constituent in an amount in excess of that required for 
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forming the alloy of desired proportions with the first 
layer, heating the said layers at a temperature below the 
said higher melting point and at which the second layer 
diffuses into the first layer to form a solid solution there 
with and without forming a molten phase, continuing 
the heating for a time at which sufficient of the minor 
constituent is dissolved in the major constituent to 
Saturate the latter at the heating temperature and estab 
lish equilibrium with an excess of the minor constituent 
and at which the ailoy of desired proportions is formed, 
and thereafter removing the excess undissolved material 
of the second layer leaving the desired alloy on the sub 
strate, and thereafter securing the substrate to a semi 
conductive body with the desired alloy in contact with 
a surface of the semiconductive body. 

4. A method as set forth in claim 3 wherein the major 
constituent is gold, and the minor constituent is antimony. 

5. In the manufacture of a semiconductor device, a 
method of forming on a metai substrate an alloy layer 
containing at least a major amount of gold and a rela 
tively minor amount of antimony in certain desired pro 
portions, comprising the steps of providing on the substrate 
a first layer of the gold, providing on the gold layer a sec 
ond layer of antimony in an amount in excess of that re 
quired for forming the alloy of desired proportions, heat 
ing the said layers at a temperature below 360° C. and 
at which the second layer diffuses into the first iayer to 
form a solid solution therewith without forming a molten 
phase, continuing the heating for a time at which suffi 
cient of the antimony is dissolved in the gold to form 
the alloy of desired proportions, and thereafter remov 
ing the excess undissolved antimony leaving the desired 
alloy on the substrate, and thereafter securing the sub 
strate to a semiconductive body with the desired alloy 
in contact with a surface of the semiconductive body. 
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