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A Study on the Electrical Characteristics with Design Parameters in
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Abstract: Gallium nitride (GaN), wide bandgap semiconductor, has attracted much attention because they

are projected to have much better performance than silicon. In this paper, effects of design parameters

change of GaN power static induction transistor (SIT) on the electrical characteristics (breakdown

voltage, on resistance) were analyzed by computer simulation. According to the analyzed results, the

optimization was performed to get power GaN SIT that has 600 V class breakdown voltage. As a result,
we could get optimized 600 V class power GaN SIT that has higher breakdown voltage and lower On
resistance with a thin (a several micro-meters) thickness of the channel layer.
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Fig. 1. SIT structure and design parameters.
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Fig. 2. Electron 3D-Fermi level of SIT structure (left)
and depletion layer distribution (right) of (a) on-state
and (b) off-state.

Table 1. Parameter values employed in the simulations.

Parameter Value Parameter Value
Nen 1x10""/cu Led 2.6 m
a 0.25 m Half pitch 5.25 um
Ty 5 um | N 0.4 pm
L 0.9 zm N 1x10"%/cnr
Lgeon 0.4 pm
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Table 2. Optimized parameters for 600 V class power
SIT.

Parameter Value Parameter Value
Neh 5x10"/cnt Lga 3.0 tm
a 0.2 pm Half pitch 1 /m
Ty 0.8 um Lsub 0.4 um
Leg 0.9 /m Naub 1x10"%/cmr
Lgcon 0.4 ym
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Fig. 5. The comparison of the electrical characteristics

between raw and optimized structure. (a) breakdown

voltage (b) on-resistance
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