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Abstract: This paper examines the destruction behavior of NPN BJT (bipolar junction transistor) by
repetition pulse. The injected pulse has a rise time of 1 ns and the maximum peak voltage of 2 kV.
Pulse was injected into the base of transistor. Transistor was destroyed, current flows even when the
base power is turned off. Cause the destruction of the transistor is damaged by heat. Breakdown voltage
of the transistor is 975 V at single pulse, and repetition pulse is 525~575 V. Pulse repetition rate
increases, the DT (destruction threshold) is reduced. Pulse Repetition rate is high, level of transistor
destruction is more serious,
Keywords: Pulse injection, Repetition pulse, Transistor, NPN BJT
1. M2 dow v, Aol f9 5 oAy Ul n2Y
Axsh B gA o] FE FAH BHom AF
L HdASl: Felylae] wHoR AVAA o ik dA 97 Awstn Q= nExe "z
NEgES Heks), 488 7ta glon 49 9@ 5 WBYFAEL HE AE A ko] HA (~100
AR & AR AubEQl Rofol A AREEI k. L nsec)E Giga Watts 479 HAE Wbl 4=

e oleld WA AN sEEe nFY

A 2}7) ol
olal Az 1 9 shEo] WG £ ) npepy

1%d AA7)F 7)%el td Bl K Solxn

4. Corresponding author; camgnm@naver.com

Copyright ©2014 KIEEME. All rights reserved.

This is an Oper-Access article distributed under the terms of the Creative Commons
Attribution  Non-Commercial  License  (http://creativecommons.orng/licenses/by-ne/3.0)
which permits unrestricted non-commercial use, distribution, and reproduction in any
medium, provided the original work is properly cited.

Ark. ol @ mEe dxz|s GAgF o] o5 A
AEY AR = A7\ A 25 Qe

(‘l
g FHae AN S ARYHDL Axd A7
T

=

AT Ao A AAAsgEe dagsze 4y,
EdAAE, ol B, IC § 8 YEOR T
W % WEA 7% JNe] REES 12 447

gl 58] wizsich. nEe Azt Qlete] whaH

o



168 J. KIEEME, Vol

E Aaxte] d3 £4L2 #ATNAR A2 250
g g wAgA g 4 dok weAe] PN el &
BAgtolde] 9 #Hgte] 17bE 45 PN #H& H&
o INEF A{F7 z2v o HAFE g LAl
e A Aol dhsg Wbl Al 71T [1-6].

7] Eofli= vl A7) B ofgk H7|HA Al
gEo] stx A6 dis] A7t FAEACL A

FHol e ogst g 'é}%%-ﬂ.tx—% 2 AR H2 W
A Lol Miksla glow, wehr] oo m 97
= Zvbeba 9t (7).

Bode Aapm Aol 9§ 4% AFPS 9
P23 Ag WYHozZ 1 ns A% *I?!-
o] Mo g NPN BJTe #3 Sz W&ol
g3 BAo) v A dFE dopr sl

& g 9}\':":

2. 48 YUY
Oy 18& EQR A HAE Fst] S 29
FAolr}, Hx dAFARYE HAE EAA2HI
o] 2o ""-°dz‘s}‘fl glal W G A uAd
A8 RG 402 5% 7ol &3 microstrip 7192 A}
23lo] EdA e wojAr FUHEF T8
t} F¢ B2 e ALE 1 nsolv AE &

WARAE g 2AsK Ha $ARAE | s
of 4% A3 2 nsel B E Hu FEA 2 KV
oA 5 Qo B sge 1y 2% Bl
it vl Wa @@ WEE 60 Hz 120 Hzol
Mg 22 Bok Felstel ¥ Adstarh

RG 402 coaxial cable

Transistor

1

Pulse generator

Fig. 1. Pulse injection test setup.
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Fig. 2. Injection pulse (rise time : 1 ns).

Table 1. Transistor specifications,

Value Units

Collector Emitter Voltage 15 A%
Collector- Base Voltage 50 Y
Emitter Base Voltage [§ v

Collector Current-Continuous 500 mA
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Fig. 3. Current measurement circuil and setup.
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Fig. 4. DFR (destruction failure rate) by the variable

pulse repetition rate. (a) single pulse, (h) repetitive pulse.
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Fig. 5. DT (destruction threshold) and DB (destruction
bandwidth) by the variable pulse repetition rate.
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Table 2. TV (threshold variation) and BV (bandwidth
variation) with increasing repetition rate.
A/B TV BV
60/1 0.59 0.12
120/1 0.54 0.14
120/60 0.91 1.13
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Fig. 6. Current of destruction transistor (base @ on).
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Fig. 7. Current of destruction transistor (base @ off).
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