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ABSTRACT: This paper aims to study the single event effect of silicon-based high voltage fast recovery rectifier diodes for
aerospace applications. The ground single event test method was studied for the high voltage fast recovery rectifier diodes with
various types of commonly used process structures, including ion selection and flux rate, single event effect detection system,
sample matching based on equivalent sample preparation and test flow. Three typical devices were selected for single event
evaluation test. The single event evaluation test was carried out for selected typical devices. The mechanism of single event
burnout failure of silicon-based diodes was analyzed initially based on the test result. The single particle burned LET threshold
of the three typical devices under different bias voltage resistance was obtained. Systematic test methods for singe event evalua-
tion of high voltage diodes are developed and can be applied to engineering.
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Tab.l Heavy ion to be selected and its characteristics

LR e BT figl  RVERERMEH  HIRY
A5 2k MeV (MeV-em™?mg™') um
C 80 1.73 127.1

F 104 4.33 76.6

HI-13 Al 140 7.96 60.4

Jeme AR Si 126 9.6 46.6
ISR e 18 13.9 38.9

Ti 149 22.6 30.8

Ge 230 37.0 32.8

Kr 407 38.6 50.1

o %I%FL Xe 1032 69 75.81
T Ta 1044 81.4 83.4

Bi 1731 91 93.5
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Fig.3 Structure of internal glass passivated chip
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Fig.5 Process of single event evaluation test
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Tab.2 Information of test device
e - ISR
i . il
Ve/V ravy/A X i
AN PP BB
1200 v 5k 1200 11(tc=100 C) i LRSS
B A PP PEE
1200 V B 1200 1(t,=100 C) Pt BRI
OF/NE e S/
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Tab.3 Single event effect test data results of 1200 V device
developed by Company A

‘ RMERER R 0
mg )
#1 1200 Ta 81.35 150742 1
#2 720 Ta 81.35 10 000 000 0
#2 1000 Ta 81.35 13 639 1
#3 720 Ta 81.35 10 000 000 0
#3 820 Ta 81.35 10 000 000 0
#3 920 Ta 81.35 534424 1
#4 820 Ta 81.35 10 000 000 0
#4 720 Ta 81.35 10 000 000 0

K H LET 4 81.35 MeV-cm?/mg 4 Ta 2 742 1R A
2SH] 1200 VORI O A, 0 R ) i R
JEFEATINR . 76 VR=1200 V &R, 1#5 L okl T4
B 7E VR=720 V E R, FRIBE 1x107/cm®, 2#, 3#,
MR R RR RS 7E VR=1000 V £FT, 2#
KPR TR 7E Ve=820V %&MFT, HIRE 1x
107/em®, 3#., 4R R AR FH%; 7F Ve=920 V
U, 3#REEN TR, HILTE Vr=820 V i &
BT, &Pt ok 7% 8 LET B KT
81.35 MeV-cm*/mg,
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TR A5 0TS J7 1 2R A7 B 28007 1 50 A
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Tab.4 Single event effect test data results of 1200 V
device developed by Company B
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mg )
#11.#12.#13 600 Ta 81.35 10 000 000
#11.#12 #13 720 Ta 81.35 10 000 000
#11.#12 #13 940  Ta 81.35 10 000 000

K LET & 81.35 MeV-cm’/mg ¥ Ta 2 74518 B
3] 1200V REPUR A B ARAE NS 1 LR
BTN, 7E VR 9 600, 720, 940 V 5&4EF, #4K
o BORETRE . DHAE Ve=940 V IR B HLE R, i%a%
PR FHE 580 LET BI{E KT 81.35 MeV-cm®/mg.

X C S AR 1200 VPR B %0 T R
HECRT AR 0 0 R R A7 ok T iR 6, 0 Eh e
%5,

KH LET 24 79.24 MeV-cm?/mg [ Ta & 14318 C
v 1200 Vg AP R A, i s 1a)
BHIEEATIAR, 7E Ve=840 V BT, R
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Tab.5 Single event effect test data results of 1200 V device
developed by Company C

% 11 BB At o o7 o
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#1840 Ta 79.24 10000000 0
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Fig.6 Device structure
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Fig.7 Electric field distribution after irradiation
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