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Abstract: Power MOSFETs(Metal Oxide Semiconductor Field Effect Transistor) operate as energy control
semiconductor switches. In order to reduce energy loss of the device during switch-on state, it is
essential to increase its conductance. We have experimental results and explanations on the doping profile
dependence of the electrical behavior of the vertical MOSFET. The device is fabricated as 8.25 pm cell
pitch and 4.25 ym gate width. The performances of device with various p base doping concentration are
compared at Vth from 177 V to 4.13 V. Also the effect of the cell structure on the on-resistance and
breakdown voltage of the device are analyzed. The simulation results suggest that the device optimized

for various applications can be further optimized at power device.
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Table 1. Final 500 V planar power MOSFET parameter
for simulation.

Parameter Condition
Cell Pitch 8.25 m
Gate width 4.25 ym
Epi Thickness 46 m
P base Depth 3.25 im
Substrate Thickness 320 m
Resistivity 13 Qcm
R 2.8e13 cm”
P+ Source dose Energy 120 KeV
45el13 ¢m®
P Base dose Energy 100 KeV
o~ lel2 cm®
N JFET dose Energy 100 KeV
1.2e15 cm’

N+ Source dose Energy100 KeV
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Table 2. Threshold voltage, breakdown voltage, on
resistance optimization planar power MOSFET,
Vth BV Rds(on)@100 A
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Fig. 2. The electrical characteristics according to gate
width and JFET dose. (a) BV, (b) Rds(on).
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Table 3. The electrical characteristics according to P
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Fig. 3. Final structure of 500 V planar power MOSFET.
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Fig. 5. SEM image of vertical structure, (a) contact area,

(b} junction area.
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