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This invention relates to a process for cleaning indium 
dots of etching, preparatory to using the indium dots 
in the manufacture of semi-conductive devices, typically 
transistors. 

In the manufacture of transistors by the alloy junc 
tion method, a main body of semi-conductive material, 
typically germanium or silicon, is alloyed at the interface 
with a smaller body of a donor or acceptor material, 
commonly called a dot. The usual technique is to place 
the dots on the surface of the main bodies and ?re them 
in a furnace for a period of time and at a temperature 
sufficient to melt the dot and weld or alloy it at the in 
terface with the underlying body. For the manufacture 
of PNP transistors, the material commonly used for the 
dot is indium. 
The present invention relates to the cleaning of the 

dots preparatory to the ?ring step of the manufacturing 
process. The purpose of the cleaning is to remove all 
foreign materials from the surface of the dot, so as to 
secure a more uniform alloy junction or weld between 
the indium and the germanium. 
An object of the present invention is to provide an im 

proved method for etching indium. 
Another object of the invention is to provide an im 

proved etchant solution for use with indium. 
The foregoing and other objects of the invention are 

attained by immersing the indium clots in a solution 
consisting essentially of 1/2 to 20 parts hydro?uoric acid, 
1/2 to 20 parts acetic acid and 20 to 100 parts water, 
all parts being by volume. The immersing of the dots 
is maintained for a time su?icient to clean the dots, and 
at a temperature which may be varied inversely with the 
time, and wherein the time varies more or less inversely 
with the concentration of the etching solution. 
The two principal ingredients of the novel etching 

solution are hydro?uoric acid and acetic acid. The 
process works well at room temperature (25° C.). The 
temperature may be increased up to 45° C. for the pur 
pose of reducing the etching time. Above that tempera 
ture, acid vapor pressures are high and may give trou 
ble, and in any case, the conditions are such as to be 
highly objectionable to the operators of the process. 
The time may be varied from a few seconds to sev 

eral .minutes, depending upon the acid concentrations 
used. It is usually best to select acid concentrations 
which allow a convenient operating time. 
The presently preferred method of carrying out the 

invention is set forth in the following example: 

Example 1 

Mix together 5 parts hydro?uoric acid, 5 parts acetic 
acid in 100 parts of water, all parts being by volume. 
Dip the indium dots to be etched in the acid etching so 
lution so prepared for a period of about one minute at 
room temperature (25° C.). The dots are thereafter 
rinsed with water and dried in a current of warm air. 
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Other illustrative examples of processes embodying 
the invention are set forth below: 

Example 2 

Use the same etching solution as in Example 1, but 
dip the dots in the solution for 7 seconds at a tempera 
ture of 45° C. 

Example 3 
Mix together 20 parts hydro?uoric acid, 20 parts acetic 

acid and 20 parts water. Dip the indium dots in the 
acid solution for 10 seconds at room temperature. 

Example 4 

Mix together 1/2 part hydro?uoric ‘acid, 1/2 part acetic 
‘acid and 100 parts water. Dip the indium dots in the 
acid solution for 10 minutes at room temperature. This 
is a presently preferred embodiment of the invention. 

In all of the examples, conventional rinsing and dry 
ing processes follow the immersion. 

While, in the foregoing examples, equal proportions 
of hydro?uoric acid and acetic acid have been indicated, 
and those proportions give the best results, nevertheless 
it is possible to secure a commercially acceptable prod 
uct by varying the proportions of the two acids within 
the range from about 1 part acetic to about 5 parts hy 
dro?uoric, on the one hand, to about 5 parts acetic to 
about 1 part hydro?uoric, on the other hand. 

In the foregoing examples the hydro?uoric acid is a 
commercially available solution of 48% by weight HF, 
and the acetic acid is a commercially available solu 
tion of 99.79% by weight CH3COOH, hereinafter 
termed glacial acetic acid. 
The indium dots etched in accordance with any of 

the preceding examples may then be placed on a ger 
manium body and heated in a furnace for 5 to 10 min 
utes at a temperature of between 560° C. and 610° C. 
The temperature selected is a function of the thickness 
of the germanium body. However, the particular fur 
nace treatment step per se, is no part of the present in 
vention. 

It has been found that transistors made with indium 
dots which have been etched according to the process 
described above have superior electrical characteristics 
as compared to transistors of the prior art. In particu 
lar, the cutoff frequencies of the transistors are higher 
and more uniform from one transistor to another. Fur 
thermore, the breakdown voltages across the alloy junc 
tions are also higher and more uniform. 

While I have described certain preferred embodiments 
‘of my invention, other modi?cations thereof will readily 
occur to those skilled in the art, and I therefore intend 
my invention to be limited only by the appended claims. 

I claim: 
1. The method of preparing indium dots for use in 

alloying with germanium to form semi-conductor de 
vices, comprising immersing said dots in an aqueous etch 
ing solution, the active ingredients of which consist of 

1/2 to 20 parts commercial hydro?uoric acid (about 48% 
by weight HP) 

1/2 to 20 parts glacial acetic acid 
20 to 100 parts water, 

all parts being by volume, wherein the proportion of 
either acid to the other acid is not more than about ?ve 
to one, at a temperature of not over about 45° C. and 
for a time sufficient to clean the dots, but not over about 
10 minutes. 

2. The method of claim 1, wherein said acids are pres 
ent in equal proportions by volume. V 
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3. The method of claim 1, in which the ‘active in 
gredients of said solution consist of 
1/2 par-t of said commercial hydro?uoric acid 
1/2 part acetic acid 
100 parts water 

said temperature is 25° C. and said time is 10 minutes. 
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