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A design of radiation hardening high-voltage MOSFET driver

WANG Peng, XU Qing, HANG Li, FU Xiaojun
(Sichuan Institute of Solid-State Circuits, China Electronics Technology Group Corp, Chongqing 400060, China)

Abstract: With the development of space technology and nuclear physics technology, the demand of
high voltage power circuit is becoming stronger and stronger. A design of an anti-radiation high voltage
Metal-Oxide-Semiconductor Field-Effect-Transistor(MOSFET) driver is presented. The circuit is designed
based on 0.5 m BCD(namely Bipolar—-Complementary Metal Oxide Semiconductor(CMOS)-Double-Diffused
Metal-Oxide Semiconductor(DMOS) technique. The circuit adopts special structure and the layout design
for radiation hardening the latch up effect, the field area and electrical parameters. The 300 krad(Si) is
used for the design of the circuit. The working voltage of the circuit can reach 40 V, and it is compatible
with Transistor—Transistor Logic(TTL)/CMOS input. The output peak current is 1.5 A. It can be widely used
in aerospace and nuclear physics experiments and other power driving parts.
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Fig.3 Dead time design of output stage
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Fig.4 Simulation of common conduction current before dead time design
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Fig.5 Simulation of common conduction current after dead time design
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Fig.6 Radiation hardened layout design of LV(left)/HV (right) MOSFET
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Table3 Test results after radiation of high voltage driver

parameter supply current/mA logic 1 input voltage/V logic 0 input voltage/V peak output current/A delay time/ns
requirements <2 =24 <0.8 =1.5 <80
before radiating

1 0.479 2 2.4 0.8 1.68 36
2 0.523 1 2.4 0.8 1.73 36
3 0.502 6 2.4 0.8 1.82 36

100 krad(Si)
1 0.5242 2.4 0.8 1.68 36
2 05113 2.4 0.8 1.72 36
3 0.5175 2.4 0.8 1.79 36

200 krad(Si)
1 0.649 0 2.4 0.8 1.63 36
2 0.608 0 2.4 0.8 1.68 37
3 0.6152 2.4 0.8 1.71 36

300 krad(Si)
1 0.973 0 2.4 0.8 1.68 36
2 0.8820 2.4 0.8 1.72 37
3 0.883 3 2.4 0.8 1.79 36
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