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Trench Shorted Anode LIGBT on SOl Substrates
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(Sung-Pil Choi - Min-Woo Ha

- Min-Koo Han + Yearn-1k Choi)

Abstract - A trench shorted anode LIGBT (TSA-LIGBT) which decreases the device area and the forward voltage
drop has been proposed and verified by 2D device simulations. The trench located in the shorted anode would form the
shorted anode. The simulation results show that TSA-LIGBT decrease the device area by about 20% and the forward
voltage drop by over 75% compared with the conventional ones. Also the troublesome negative differential resistance
(NDR) regime has been eliminated successfully in the TSA-LIGBT,
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Fig. 1 (a) The cross sectional view of conventional shorted

anode LIGBT (b) The equivalent circuit of shorted
anode LIGBT (¢) The characteristics of negative
resistance regime
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Shorted Anode LIGBT
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Table 1 The parameter of proposed device

Gate oxide thickness 55 nm
Buried oxide thickness 1.0 m
p+ anode, n+ shorted anode 0.5 m
Junction p- body 25 m
depth
n- buffer 3 (m
p+ anode (for TSA-LIGBT) 2.0 um
Length
n+ shorted anode 2.0 m
Doping concentration 1x10%cm™®
— f
" .dnt Length (Lari) 15 m
region
Thickness 50 tm
Trench Depth (Dr) 15 ~3.0
vatiation Width (L1) 1 ~30 m
p+ Shorted Anode Length 5, 10, 15 m
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FIG. 3 The simulated Ip-Vp characteristics of TSA-LIGBT
and shorted anode LIGBT
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