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Abstract

A new vertical power MOSFET with over-current protection capability is proposed. The
MOSFET consists of main power MOSFET cell, sensing MOSFET cell and lateral npn bipolar
transistor. The proposed MOSFET may be fabricated by a conventional DMOS process without
any additional fabrication step. Overcurrent state is sensed by the newly designed lateral
bipolar transistor. Mixed-mode simulations proved that the overcurrent protection is achieved
by the proposed MOSFET successfully with a small protection area less than 0.2 % of the
total die area.
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Table 1. Simulated structure of the la-
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i transistor | |
| Zoje) 72 | Aore T
‘ structure

ollector length 4.5 m | 4.5 um

emitter length 4 um 22 gm

collector-emitter distance 2 ym 2 um
1 collector. emitter junction depth 0.8 gm 0.8

T T T L T
12

Conventional
Al \ f

Proposed

—_
<
T

Collector current [A / ym]

PO PP

Q05 To TIs 20 25 30

Base teminal voltage [V]

a3 3. 5%y ulolBeh EdAAEY Ho]x @
A Aol B ZdE AF
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(¢) BV = 400 V
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Fig. 11. Time-domain response of the pro-
posed MOSFET when the gate
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V during 10 nsec) with the sour-
ce~drain bias of 100 V.
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