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Table 1 Failure data and irradiation dose of experimental device

i o EEAIE /Gy feBt /MeV 1B R &/
8% L= 757 N i) e 2%
1 53 100 1 v v
- 21—2.4 43 100 1 v v
3.1—3.4 48 100 1 v v
01 3.6 100 1 X X
4 7.3—74 3.3 100 1—15 x x
83—84 3.8 100 1—1.5 X X
9.3—94 3.8 100 1—1.5 x x
04 3.9 100 1—1.5 x x
5  141—144 38 271 1 v v
15.1—154 18 271 1 v v
21.5—21.8 18 271 271 1 X x UNIDOS B

05 38 271 1 x x

6  201—204 10 140 166 1—1.5 X x  140kGy HPL&E 18
21.1—214 10 152 166 1—1.5 x x
22.1—224 10 90 166 1—1.5 x x
06 3.5 166 1—-1.5 X X
7 101—104 3.6 263 1—1.5 v x
11.1—11.4 6.5 268 1—1.5 v x
121124 K 268 26% 1—1.3 v x
07 2.9 263 1—1.5 x X
8  16.1—16.4 3.6 100 1 x X
" 17.1—17.4 6.5 100 1 x x
18.1—18.4 6.5 100 1 x x
08 3.6 100 1 x X

9 191194 60 200 1—1.5 x x 6.5 kGy W 4%

23.1—23.4 63 200 1—1.5 x x  130kGy HEMREHIE
13.1—13.4 & 200 200 1—1.5 x x
09 4 200 1—1.5 x x
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gEER RIS RARAAENRE RS T 12 MER, X TEARHE
24 ()25 () FEAR S IR AL T R IF R4, A5 AR B AR AR, W AR BT,
SR iz Monte-Carlo 75, iAb BIHBREER IR EERE AT PRI TR, B

PDF created with pdfFactory Pro trial version www.pdffactory.com



http://www.pdffactory.com
http://www.pdffactory.com

400 = | #® % ¥ # 23 %

SR TS RBEN R BRI ESELZHMRER, FEFTRZR, AT IE
KT — 2T R

2 £ X ®

[1] Devine R A B. The structure of SiO5 its defects and radiation hardness. IEEE Trans. Nue. Sci.,
1994, 41(6):452—459

[2] Yang H M. Shielding and protection technology for total dose radiation of electronic equipment. Ref.
Ele. Tech., 2000, (4):12—24. in Chinese (I R. HTE&ANBEHBEAPER. BFHEAREE,
2000, (4):12—24)

[3] Admams L, Nickson R et al. A dosimeter evaluation of the RAD-PAK using mono-energetic electrons
and protons. IEEE Trans. Nuc. Sci., 1996, 43(3):1014—1017

EXPERIMENTAL STUDY OF CMOS DEVICE OF
SECONDARY PACKAGE WITH ELECTRON
IRRADIATION

WEI Ning! GUO Hongxia? YU Lunzheng! ZHOU Hui?
HE Baoping! CHEN Yusheng DANG Jun!

1 Lishan Microelectronics Corporation, Xian 710075)
2(Northwest Institute of Nuclear Technology)

Abstract

Natural space radiation such as that found in the Van Allen belts (electrons
and protons) inflicts ionizing dose damage on semiconductor devices. This damage
degrades the performance of many types of semiconductor. Consequently, the life
of important military and commercial missions is shortened. A simple and direct
way to longthen the life of semiconductor is to shield them against the energetic
radiation particle environment. Electrons and protons can be shielded effectively,
while energetic heavy ions and gamma radiation are difficult to shield.

The secondary package technique of compositing material of 54HCT00 CMOS
device is adopted and experimental circuit of device is designed in this paper. De-
vices on bias are irradiated by electron source and results are obtained with the
help of measurement on line. The level of ionizing dose is increased by 1-—2 order of
magnitude using secondary package. The anticipated data and results are achieved.
An approach is provided to exploit space application for commercial semiconductor
device.

Key words Secondary package, Ionization radiation, Electron irradiation,
Shielding
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