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Influence of high-power microwave signal on temperature
distribution of PIN limiter

Gao Mingxuan',  Zhang Yang',  Zhang Jun®
(1. College of Advanced Interdisciplinary Studies, National University of Defense Technology, Changsha 410073, China;
2. College of Science, National University of Defense Technology, Changsha 410073, China)

Abstract: A field-circuit co-simulation model of a two-stage PIN limiter was built to explore the influence of
high-power microwave signal parameters on the temperature distribution of the limiter. The simulation results indicate
that the increase in microwave pulse amplitude or frequency can expand the PIN diode's high-temperature region
inside the two-stage PIN limiter towards the P-region. Compared with the frequency, the amplitude of the microwave
pulse has a more significant impact on the temperature distribution of the PIN limiter.
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Fig. 1 Field-circuit collaborative simulation
model of two-stage PIN limiter

1 XU PIN BRI e 377 i Wb ) 7 ELASE 7Y

B THTE N MR A5 BRI, If 25 18 TR G 2 O B A, R S A RS 14 5| A BE SIS X FIR i 4 7E A
FRORZS T B9 TARRREEAT 3k . PG PIN A 1Y 2 W) BRI B 450 B 2 R DL P 2., 181 3 B o

doping concentration/cm™

5.000x10"

.9.597X10“‘
1.842x10'*
—3.536x10"
—3.684x10"
—1.919x10"7
—1.000x10%

0 10

110

y/um

120

130 +

20 30
x/um
(a) structure

1021

1018

—_
(=]
by

107k

10°

doping concentration/cm™

10°

100- 1 J L
0 4116

120 124 128 132

y/um
(b) doping concentration

Fig.2 Structure and doping concentration of the first stage PIN diode

& 2 55—4% PIN "4 LB 2= 1% il

doping concentration/cm™

5.000x10"

.9.597><10lh
1.842x10"
—3.536x10"
—3.684x10"
—1.919x10"
—1.000x10*

110+

y/pm

120 1

130 +

20 30
x/pum
(a) structure

102]

-

1018

= =
=) = e
2 S T

—_
(=1
EY

doping concentration/cm™
T T T e o T T e e g

0 4 116 120 124 128

. y/um .
(b) doping concentration

Fig. 3 Structure and doping concentration of the second stage PIN diode
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Fig. 4 Curve of the two PIN diodes’ temperature distribution inside the limiter at the moment

its maximum temperature reaches the melting point of silicon
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Fig. 5 Temperature distribution under different amplitude (local)
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Fig. 6 Temperature distribution under different frequency (local)
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Fig. 7 Normalized dissipation power distribution under the action of

signals with different amplitude at the moment the limiter’s maximum
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Fig. 8 Electron and hole concentration distribution at different moments in a signal cycle
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Fig. 9 Electric field distribution at different
moment in the signal cycle
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moment in the signal cycle
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