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Novel SJ-LIGBT with anode assistant gate on SOI substrate
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Abstract: A new Lateral Insulated Gate Bipolar Transistor(LIGBT) on Silicon On Insulator(SOT)
substrate with Super Junction(S]) technology and anode assistant gate structure is proposed and discussed.
This device shows low on-state voltage drop due to the SJ structure and high switching speed with the
adoption of anode assistant gate structure. Simulations about how the key parameters (doping of Pdrift
region, length of anode gate) influence the turn-off time are performed and the results show that switching
performance of the proposed device can be improved by 30% compared with traditional LIGBT.
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Tablel Device parameters used in the 2-D simulation
device parameter value
Pfield region doping concentration,Npgeia/cm™ 1x10" F 5
Pbody region doping concentration,Nppoq,/cm™ 1x10"7 40.01~ —] anode assistant
Ndrift region/Pdrift region width, Wy,ia/pum 5 I 7 gate structure
Ndrift region/Pdrift region length,Lyiq/um 43 [ -
Ndrift region/Pdrift region doping concentration,N,/Ny/cm™ 5x10"-1.5x10" anode O-‘—' '—'5 0‘—' ‘—l‘-o 0
anode assistant gate length,Ls/pm 6-12 distance/ um '
SiO, thickness under the anode assistant gate/um 0.1 Fig.2 Equivalent 2-D device structure
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Fig.3 Turn-off characteristics of conventional IGBT and proposed IGBT
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