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Abstract: The designing approaches with consideration offabrication process technologies for high-frequency, high-powered,

silicon-based static induction thyristors (SITH) are presented. The effects of doping concentration and thickness on the

I-V characteristics and power performance of the devices are discussed. The dependence of SITH switching performances

on material, geometric structure, and technological parameters isexamined by using two-dimensional simulations. Thick-

epitaxy technology is found to be one of the most critical steps in realizing the proposed structure and switching times,

toit, of SITH, which may be reduced to below ~0.26 us for the proposed 1,700 V SITH devicesafter optimization.
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Fig. 1. Cross-sectional schematic diagram of a planar SITH device
structure with representative design parameters.
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Table 1. Design parameter for Si-based SITH.

Symbol / Meaning Unit Value

Nsus  Substrate doping (n) cm’ 1~4x10"
Dsyup  Substrate depth uwm 190~230
Ne E(g)li);?lg (Er(:i;:entmtion of cathode . 1x102°
W Width of cathode region um 7

xc  Depth of cathode region um 10
Lg  Length of gate (half) um 2
Ng  Doping of gate region (pt+) cm? 1x10%
rG Radius of gate contact region uwm 3
Np  Concentration of anode region (p) cm? 1x10%
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Fig. 2. Simulated structure of a planar SITH device showing
charrier distributions.
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Fig. 3. Current flow lines at device break down of SITH.
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Fig. 4. Breakdown characteristics of SITs for different substrate
thickness and doping concentration values.
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Fig. 5. Forward I-V Characteristics of SITH devices.
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Fig. 6. Transient switching characteristics of a SITH device.
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