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Electrical Characteristics of GaAs MESFET according fo the Heat
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Abstract

MESFETs of the Ti/Au and Ti/Pd/Au gate were fabricated on n-type GaAs. Interdiffusion at
Schottky interfaces, Schottky contact properties, and MESFET characteristics with heat treatment
were investigated. Ti of Ti/Au contact and Pd of Ti/Pd/Au contact acted as a barrier metal against
interdiffusion of Au at 220C. Pd of Ti/Pd/Au contact acted as a barrier metal even at 360T,
however, Ti of Ti/Au contact promoted interdiffusion of Au instead of role of barrier metal. As the
heat treatment temperature increases, in the case of both contact, saturated drain current and pinch
off voltage decreased, open channel resistance increased, and degree of parameter variation in Ti/Au
gate was higher than in Ti/Pd/Au gate at 360°C. Schottky barrier height of Ti/Au and Ti/Pd/Au
contacts was 0.69eV and 0.68eV in the as-deposited state, respectively, and Fermi level was pinned
in the vicinity of 1/2Eg. As the heat treatment temperature increases, barrier height of Ti/Pd/Au
contact increased, however, decreased at 360C in the case of Ti/Au contact. Ideality factor of
Ti/Pd/Au contact was nearly constant regardless of heat treatment, however, increased at 360C in
the case of Ti/Au contact. From the results above, Ti/Pd/Au was stable gate metal than Ti/Au.
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E:3 1. GaAs MESFET®| +4
Table 1. Configuration of GaAs MESFET.
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Devices|Schottky| Thickness Heat treatment condition Ohmic metal
No. metal (A) (Sourcey
(Gate) Drain /
#C-1 as-deposited state
#C|#C-2! Ti/Au 400/2000 |220°C(30 min. )
#C-3 220°C(30 min.) + 360C(30 min.)
AuGe/Ni/Au
#D-1 as-deposited state
#D|#D-2|Ti/Pd/Au|400/500/2000|220C (30 min. )
#D-3 220°C(30 min.) + 360C(30 min.)
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