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FIG. 3. I-V characteristics for Ino.75 Gao.2S As-GaAs junctions indicating a 
strong dependence on the GaAs surface condition. 

InGaAs-GaAsjunction, the characteristic between two Au 
contacts as well as the integrity of the In contacts were con­
firmed. 

Typical 1-V characteristics for the four samples are shown 
in Fig. 3, while the barrier heights and ideality factors are 
summarized in Table I. The samples possessing interfacial 
As, whether elemental or in oxide form, exhibit current re­
duction. Specifically, the InGaAs-As-GaAs sample 
has four times less current at I-V-reverse bias than the 
InGaAs-GaAs case. More dramatically, for the air-exposed 
samples the one in which the As oxide was desorbed has 
roughly a factor of 640 greater current than the sample 
grown at lower temperature. In fact, the air-exposed low 
temperature growth sample has the lowest reverse bias cur­
rent of all samples tested as well as the best ideality factor. 
Furthermore, the barrier heights for the InGaAs-As-GaAs 

sample and the air-exposed sample possessing the As oxide 
are nearly equivalent to within the lO-mV deviation in mea­
surement. The lowest barrier height is associated with the 
air-exposed sample in which the As oxide was desorbed. 

IV. SUMMARY 

Leakage current in AI-GaAs Schottky diodes has been 
reduced by the introduction of an interfacial As layer. While 
this effect does not preclude other models of the metal-semi­
conductor interface, it does support the premises ofthe effec­
tive work function model in which the barrier height reflects 
an average work function of mixed phases and As is believed 
to pin the interface Fermi level. The measured barrier height 
of the Ino.75 Gaa.25 As-GaAs heterojunction has also been 
shown to depend upon interfacial As, regardless of the As 
phase. Investigation of leakage current reduction not only 
lends insight into the interface but may also have practical 
implications for threshold voltage control and sidegating in 
GaAs integrated circuits. 
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