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Abstract

Local minority carrier lifetime control by means of particle irradiation is an useful technology for

production of modern silicon power devices. Crystal damage due to ion irradiation can be easily

localized by choosing appropriate irradiation energy and minority carrier lifetime can be reduced locally

only in the damaged layer. In this work, proton irradiation technology was used for improving the
switching characteristics of a pn diode. The irradiation was carried out with various energy and dose

condition. The device was characterized by current-voltage, capacitance-voltage, and reverse recovery
time measurements. Forward voltage drop was increased to 1.1 V at forward current of 5 A, which
was 120 % of its original device. Reverse leakage current was 64 nA at reverse voltage of 100 V, and
reverse breakdown voltage was 670 V which was the same voltage as original device without
irradiation. The reverse recovery time of device was reduced to about 20 % compared to that of

original device without irradiation.

T3 Aol Zlee] i glo]
ZIWhat717F ol H4]. A2 of
HA FUH T, ARAAD AL
st =zo] Mgte Az Ze dx
T s AR ARt RRHA fA e A
of AHTH3L ool H& YA FUAHL
WA 2o wEkd HRHew Ajd
AN g geomg k= AN dE
3
s

iz

e AAAA 5&Hoz JlEe F

o2
&
N
Y
o
l
o2
oX
>
it
A
hid
o
=
¥
13
% N fo

Key Words : Proton, Defect, Carrier lifetime, Diode, Power device
.M 2

A WA pAe) gloln A9 B &1
Fe BEA Aol 2943 B2 £ P4
S ¢ wHoze 24 A% FZE W A
e ol 3, Fold WF 5o FE EeE
& g Avle el glem, A, ¥4
olg, WE ol& T} e AR Y 712 o
g3t Al FHE Aojst= Wyel UvH1,2]
71Ee] F2 ARE F5 BeE € e
B3 Aol beaAw HeE FALEs} wa
3B A8 BEAst olgrh wheby
g FAAF7 22 FAEEVE o8 94
o] dch23]l Edh T AFHZ J' 3449 A
2 A AS AR A {718 o83 Ao
1. f90sn HESMZER

(B8 ZdFA Z25d w32l 525

2. tiniEitisl MAE B E AT
a. Corresponding Author : yhbae@uu.ac.kr
Y4LX} 2005, 9. 1

1Xt Al AP £ 2005, 10. 18

AlAbREE @ 2005, 11, 1



J. of KIEEME(in Korean), Vol. 19, No. 1, Januvary 2006.

9x 102%m -3 p+ 55 m

2.5x10"'"4¢cm -3 n

1x102'¢cm -3 n+ 55 m

ad 1. theles dwpE
Fig. 1. Cross section of diode.
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Fig. 2. Crystal defects and proton concentration
profile.
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Fig. 3. Forward current-voltage characteristics.
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at the high power.
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Fig. 6. Reverse leakage current characteristics
at high power.
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