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A Lateral Trench Electrode Power MOSFET with Improved Blocking
Characteristics
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Korea Univ., keukdong Univ.", Suwon Univ.”

Abstract

In this paper, a new small size Lateral Trench Electrode Power MOSFET is proposed. This new
structure, called "LTEMOSFET"(Lateral Trench Electrode Power MOSFET), is based on the
conventional MOSFET. The entire electrode of LTEMOSFET is placed in trench oxide. The forward
blocking voltage of the proposed LTEMOSFET is improved by 1.6 times with that of the conventional
MOSFET. The forward blocking voltage of LTEMOSFET is 250V. At the same size, a increase of the
forward blocking voltage of about 1.6 times relative to the conventional MOSFET is observed by using
TMA-MEDICI which is used for analyzing device characteristics. Because the electrodes of the
proposed device are formed in trench oxide, the electric field in the device are crowded to trench oxide.
We observed that the characteristics of the proposed device was improved by using TMA-MEDICI
and that the fabrication of the proposed device is possible by using TMA-TSUPREM4.
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Table 1. Design parameter for simulation.
V) (gm) | Hol(m) | F={(/on)
c#H 99 3 08 1x10"
EP 3 0.8 1x10"®
n-epi 21 6 1x10"
Aol AF 0.9 2.2
p- 99 3 2.2 1x10'
AelE 4tsletE | 1000A
Ad Aol 12
EQA Az 2 35
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Fig. 1. The structures of the conventional and
the proposed lateral trench electrode
power MOSFET (a) the conventional
power MOSFET (b) the proposed
lateral trench
MOSFET.
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Fig. 2. The I-V characteristics of conventional
power MOSFET and the proposed lateral
trench electrode power MOSFET.
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Fig. 3. The forward blocking characteristics of
conventional power MOSFET and the
proposed lateral trench electrode power

MOSFET.
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Fig. 4. The final structure of the proposed
lateral trench power MOSFET by
cartrying TSUPREM-4 process simulator.
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