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Abstract: Power Metal Oxide Semiconductor Field Effect Transistor's (MOSFETSs) are well known for superior
switching speed, and they require very little gate drive power because of the insulated gate. In these respects,
power MOSFETSs approach the characteristics of an “ideal switch”. The main drawback is on-resistance RDS(on)
and its strong positive temperature coefficient. While this process has been driven by market place competition
with operating parameters determined by products, manufacturing technology innovations that have not necessarily
followed such a consistent path have enabled it. This treatise briefly examines metal oxide semiconductor (MOS)
device characteristics and elucidates important future issues which semiconductor technologists face as they
attempt to continue the rate of progress to the identified terminus of the technology shrink path in about 2020. We
could find at the electrical property as variation p base dose. Ultimately, its ON state voltage drop was enhanced
also shrink chip size. To obtain an optimized parameter and design, we have simulated over 500 V Field ring
using 8 Field rings. Field ring width was 3 um and P base dose was lelb cr. Also the numerical multiple 2.52 cr
was obtained which indicates the doping limit of the original device. We have simulated diffusion condition was
split from 1,150TC to 1,200C. And then 1,150°C diffusion time was best condition for break down voltage.
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Fig. 1. Optimize 500 V power MOSFET field ring
structure.
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Table 1. 500 V power MOSFET field ring parameter.

Parameter Condition
Epi depth 56 um
Resistivity 156 Q
Field Ring num 8 ea
P depth 7 (m
P base width 68 um
Field Ring width 3 um
P base dose lel5
Diffusion temp 1,150C

Diffusion time 180 min
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Fig. 2. Breakdown voltage of 500 V power MOFET field ring.

Table 2. Simulation results to 500 V power MOSFET
field ring.

BV(V) 587 V

Table 3. 500 V power MOSFET field ring parameter.

Parameter Condition
Epi depth 56 um
Resistivity 156 Q
Field Ring num 6 ea
P depth 7 pm
P base width 68 /m
Field Ring width 3 m
P base dose lel5
Diffusion temp 1,150C

Diffusion time 180 min
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Fig. 3. Depleted layer changed by P base dose split.
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Fig. 4. Break down voltage change by P base dose

variation.
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Table 4. Diffusion condition.

Diffusion temp(C) Diffusion time(min)

1,150 180
1,150 360
1,200 180

Table 5. Break down voltage by diffusion time change.

Diffusion Diffusion BV(V)
temp(C) time(min)
1,150 180 530
1,150 360 598
1,200 180 553
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Fig. 5. Electric field distribution by diffusion time change.
(a) 1,150°C/180 min, (b) 1,150°C/360 min, (c) 1,2001C/180 min.
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