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A novel IGBT with improved electrical characteristics.
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ABSTRACT

In this paper, we tried different two approach to improve the performance of the IGBT. The
first approach is that adding N+ region beside P-base in the conventional IGBT. It can make the
conventional IGBT to get faster turn—off time and lower conduction loss. The second approach is
that adding P+ region on right side under gate to improve latching current of conventional IGBT.
The device simulation results show improved on-state, latch-up and switching characteristics in
each structure. The first one was presented lower voltage drop(3.08V) and faster turn-off
time(3.4us) than that of conventional one(3.66V/3.65us). Also, second structure has higher latching
current(369A/3t% ) that of conventional structure. Finally, we present a novel IGBT combined the
first approach with second one for improved trade-off characteristic between conduction and

turn-off losses. The proposed device has better performance than conventional IGBT.
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L, - diverter electrode length (um) 2
L. - total length (um) 23
L - carrier stored region length (um) 3
t,, - oxide thickness (4) 1000
D, - total depth (um) 390
Dy - diverter region depth (um) 15

D, - carrier stored region depth (um) 1.5
Py - p-base region doping ( (-m‘3} 3.5017

P™ - p++ emitter region doping (cm ?) 3e19

NTF - n+ emitter region doping (em %) 3e19
P* - p+ diverter region doping (em™?) Teld
N7 - nt carrier stored doping (cm?)  1el6

P - p+ collector region doping (cm %) 1€19
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