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METHOD OF REDUCING THE SURFACE 
LEAKAGE ON A II-V SEMCONDUCTOR 

GOVERNMENT INTEREST 
The invention described herein may be manufac 

tured, used, and licensed by or for the Government for 
governmental purposes without the payment to us of 
any royalty thereon. 

FIELD OF INVENTION 

This invention relates in general to a method of re 
ducing the surface leakage on a III-V semiconductor 
and in particular to such a method where the III-V 
semiconductor is a gallium arsenide field effect transis 
tor FET. 

BACKGROUND OF THE INVENTION 
Gate leakage and gate to drain breakdown impose 

several constraints on the operation of GaAs FET's. In 
particular, maximum power gain of high frequency 
power transistors is limited by these quantities. The 
majority of techniques for extending these limits have 
involved design modifications of the FETsuch as locat 
ing the FET gate as far from the drain as is possible 
while maintaining good high frequency characteristics. 

SUMMARY OF THE INVENTION 

The general object of this invention is to provide a 
method of reducing the surface leakage on a III-V semi 
conductor. A more particular object of the invention is 
to provide such a method that will reduce the gate 
leakage and increase the gate to drain breakdown volt 
age of GaAs FET's. A still further object of the inven 
tion is to provide such a method in which there will be 
no design constraints placed on the FET. Another ob 
ject of the invention is to provide such a method that is 
simple to implement. 

It has now been found that the aforementioned ob 
jects can be attained by selectively growing an oxide on 
the semiconductor surface that passivates the semicon 
ductor surface and reduces the surface leakage. 

In the instance when GaAs is the semiconductor, 
Ga2O3 is selectively grown on the GaAs surface. GaAs 
can be oxidized by various oxidants forming a mixed 
gallium-arsenic oxide. This oxide has very poor electri 
cal properties. Our desirable method forms the mixed 
oxide by photo oxidation in water. In pH neutral water, 
the arsenic oxide selectively dissolves leaving a gallium 
oxide. Auger and RBS analysis shows the oxide to be 
Ga2O3. This oxide passivates the GaAs surface and 
reduces the surface leakage. The amount of oxide re 
quired is only enough to give good coverage of the 
surface. Hence, there is very little etching of the GaAs 
during oxidation. 
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DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

The GaAs FET to be treated is placed in a container 
of deionized water. The immersed FET is illuminated 
with lamp light. The FET is removed when sufficient 
oxide has grown to effect the desired improvement of 
gate leakage and breakdown voltage, typically about 15 
minutes. For a fixed voltage, there is an order of magni 
tude reduction in gate leakage. 
The aforesaid method of reducing gate leakage and 

increasing gate to drain breakdown voltage utilizes a 
post-fabrication surface treatment in contrast to impos 
ing design constraints on the FET. 
There are no design constraints on the FET accord 

ing to the method of the invention. Moreover, the 
method is exceedingly simple to implement in that a 
light source and deionized water are the only equipment 
needed. Then too, the device to be treated needs no 
prior preparation. Also, the method is quick, typically 
requiring less than 30 minutes to complete. 
The method of the invention may be used whenever 

it is desired to reduce surface leakage on any GaAs 
semiconductor device. The most immediate application 
is to GaAs microwave FET's for both commercial and 
military use. 
We wish it to be understood that we do not desire to 

be limited to the exact details of construction shown and 
described for obvious modifications will occur to a 
person skilled in the art. 
What is claimed is: 
1. Method of reducing the surface leakage on a III-V 

semiconductor comprising selectively growing a mixed 
oxide on the surface of the semiconductor to passivate 
the semiconductor and reduce the surface leakage. 

2. Method according to claim 1 wherein the III-V 
semiconductor is a GaAs semiconductor. 

3. Method of reducing the gate leakage and increas 
ing the breakdown voltage of a GaAs field effect tran 
sistor (FET) comprising forming a mixed oxide by 
photo oxidation in water to passivate the surface of the 
GaAs and reduce the surface leakage. 

4. Method according to claim 3 wherein the water is 
a pH neutral water in which arsenic oxide selectively 
dissolves leaving a gallium oxide Ga2O3 that passivates 
the GaAs surface and reduces the surface leakage. 

5. Method of reducing the gate leakage and increas 
ing the breakdown voltage of a GaAs FET comprising 
immersing the FET in a container of deionized water 
and illuminating with a lamp and then removing the 
FET when sufficient oxide had grown to effect the 
desired improvement of gate leakage and breakdown 
voltage. 

6. Method according to claim 5 wherein the method 
requires less than 30 minutes to complete. 


