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Design of 80 V Grade Low-power Semiconductor Device
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Abstract: Power MOSFET and Power IGBT 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. Power MOSFET is devices the voltage-driven approach switching devices are design to handle
on large power, power supplies, converters. In this paper, design the 80V MOSFET Planar Gate type, and
design the Trench Gate 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. MOSFET structure in general. (a) planer

MOSFET, (b) trench MOSFET.

2.1 Planer Gate type MOSFET &l
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Table 1. Epi dose by breakdown voltage and Ron.

Breakdown

Cell Pitch Epi Dose Voltage Ron
(cuf) (V) (V)

4.0el5 101.457 0.130

4215 98.662 0.127

4.4el5 96.370 0.124

4.6el5 94.020 0.120

4.8e15 91.851 0.116

2 5.0e15 89.545 0.114
5.2el15 87.303 0.111

5.4el5 84.869 0.109

5.6el5 82.692 0.106

5.8el5 R0.706 0.104

6.0el5 78.784 0.102
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Fig. 2. Epi dose by breakdown voltage and Ron.
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Table 2. P-Base dose by Vth.

Epi Dose P-Base Dose ?{3;
(caf) (cn')
1.00e13 0.86171
1.25e13 1.21612
1.50e13 1.67477
1.75e13 2.03614
4.2e15 2.00el3 24114
2.25e13 2.8005
2.50e13 3.13412
2.75e13 3.432%4
3.00e13 3.75956
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Fig. 3. P-Base dose by Vth.
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2.2 Trench gate type MOSFET A
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Fig. 4. Epi resistivity and Pbase dose by BV.

Table 3. Epi resistivity and Pbase dose by BV, Vth.

Epi P-Base Breakdown
Resistivity Dose Voltage Vth
(82) (crf) (V) (V)
5el2 77.5620 1.504
1.1 lel3 84.0250 2.874
2el3 92.2230 4520
5el2 84.6561 1.588
1.2 lel3 92.9320 2.838
2el3 100.263 4548
5el2 92.3800 1.596
1.3 lel3 100.263 2.846
Z2el3 105.781 4.505
Sel2 98.8440 1.624
1.4 lel3 105.781 2.838
Zel3 110.904 4512
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Fig. 5. Epi resistivity and Pbase dose by Vth.
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3. 4= % nE Table 4. Epi resistivity and Pbase dose by BV, Vth.
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Fig. 6. Planer type and trench type by Vth.
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Fig. 7. Planer type and trench type by BV.
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Fig. 8. Planer type and trench type by Von drop.





