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Abstract: This research was about shielded trench gate power MOSFET for low voltage and high speed. We used

T-CAD tool and carried out process and device simulation for exracting design and process parameters. The exracted

parameters was used to design

shieled and conventional trench gate power MOSFET. And The electrical

characteristics of shieled and conventional trench gate power MOSFET were compared and analyzed for their power

device applications.

As a result of analyzing electrical characteristics,

the recorded breakdown voltages of both

devices were around 120 V. The electric distributions of shielded and conventional trench gate power MOSFET was

different. But due to the low voltage level,

the breakdown voltage was almost same. And the other hand, the

threshold voltage characteristics of shielded trench gate power MOSFET was superior to convention trench gate

power MOSFET. In terms of on resistance characteristics, we obtained optimal oxied thickness of 3 pm.
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Fig. 1. The structures of trench gate power MOSFET shielded
gate power MOSFET.

Table 1. The process parameters of planar gate power MOSFET.

Classification Unit Value
Cell pitch £m 10
Cell depth £m 320

Resist 9} 0.8

P-base dose fem? 1.35x10"
JFET dose fem® 1x10"
Gate width £m 2
Gate depth om 3
N+ width m 1
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Table 2. The process parameters of shielded gate power MOSFET.

Classification Unit Value
Cell pitch £m 10
Cell depth £m 320

Shielded pitch £m 2

Shielded depth £m 2

Resist 9} 0.8

P-base dose Jem? 1.35x10"
JFET dose Jem? 1x10"
Gate width om 3
N+ width m 1

Electric fisld

D

Fig. 2. The comparison of electric field distribution of
trench gate power MOSFET and shielded power MOSFET.
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Fig. 3. The comparison of electric characteristics of trench
gate power MOSFET and shielded power MOSFET. (a) The
breakdown voltage and (b) the threshold voltage.
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Fig. 4. The on resistance characteristics of shielded trench
gate power MOSFET according to oxide thickness.
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