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Abstract: Power MOSFET is develop in power savings, high efficiency, small size, high reliability, fast
switching, low noise. Power MOSFET can be used high-speed switching transistors devices. Recently
attention to the motor and the application of various technologies. Power MOSFET is devices the
voltage-driven approach switching devices are design to handle on large power, power supplies,
converters, motor controllers. In this paper, design the 600 V Planar type, and design the trench type for

realization of low on-resistance. For both structures, by comparing and analyzing the results of the

simulation and characterization.
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Fig. 1. Change resistivity by BV, Re (@) BV, (b) Ron Fig. 2. Change JFET dose by BV, Ro (a) BV, (b) Ron.
Table 1. Change resistivity by BV, Ron. Table 2. Change JFET dose by BV, Ron.
Cell Pitch Resistivity BV(V) Ron@18 A Resistivity JFET Dose BV(V) Ron@18 A
18 670 0.337 1.0E12 729 0.421
20 698 0.377 1.2E12 722 0.417
3 22 722 0.417 9 1.4E12 710 0.414
24 739 0.458 1.6E12 700 0.411
26 753 0.500 1.8E12 684 0.409
28 761 0.542 2.0E12 655 0.408
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Fig. 3. Change gate width by BV, Ro (a) BV, (b) Ron.

Table 3. Change gate width by BV, Ron.

Pbase Dose (cm’7)

Fig. 4. Change Pbase dose by threshold Vi, Ron (@) Vi
(b) Ron.

Table 4. Pbase dose by threshold Vi, Ron changes.

JFET Dose Gate width BV(V) Ron@18 A
4 734 0.427
45 728 0.422
5 722 0.417
1.2E12 55 708 0.414
6 694 0.411
6.5 672 0.409
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Table 5. Change gate depth by BV, Ron

Cell Pitch Gate depth BV(V) Ron@18 A
35 728 0.351
3 4.0 725 0.329
45 689 0.325
5.0 613 0.318
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Table 6. Change gate width by BV, Ron
Gate depth Gate width BV(V) Ron@18 A

3.7 732 0.336

4.2 730 0.333

47 728 0.331

4.0 5.2 725 0.329

5.7 721 0.328

6.2 717 0.327

6.7 713 0.326
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Table 7. Change Phase dose by Vi, Ron. Gee I T s
Gate width ~ Pbase Dose Vin(V) Ron@18 A
1.2E13 2.4 0.398
1.7E13 2.9 0.341
57 2.2E13 3.2 0.337
' 2.7E13 35 0.333
3.2E13 3.8 0.330
3.7E13 4.1 0.328

Fig. 10. Trench power MOSFET optimization sectional view.
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