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Fig.1 Xray double crystal diffraction spectra with Fig.2 Drain characteristics of nMODFET for samples
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Table 3 Change of threshold voltage between pre- and post-irradiation for samples A and B
IV
5 x 10*rad(S) 2 x10°rad(9) 1 x 10°rad(S) LV
A pMOSFET - 1.60 -1.88 -1.76 -2.04 - 0.44
nMOSFET 1.091 1.62 1.68 1.39 - 0.52
B pMOSFET - 1.50 - 1.68 -1.93 - 0.43
nMOSFET 1.75 1.6 1.55 1.20 - 0.55
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Dynamic waveform before irradiation Dynamic waveform after irradiation
9 A B 54HC04 (a) A 54HC04 1 x10%rad(9) ;
(b) B 54HC04 1 x10%rad(9)

Fig.9 Dynamic waveforms before and ater irradiation for samples A and B 54HC04  (a) Dynamic waveforms before
and after irradiation for sample A 54HC04 irradiation dose 1 x 10°rad(S) ; (b) Dynamic waveforms before and after ir-
radiation for sample B 54HC04 irradiation dose 1 x 10°rad(9)

U m SOS )
[ 1] LiuZhongli, He Zhijing, Yu Fang, et a. Improvement of
CMOSY SOS devices characteristics modified solid phase epi-
taxy. Chinese Journal of Semiconductors,1999,20(5) :433(in
Chinese) [ , , .o
6 CMOS SOS . 11999 ,20(5) :
433]

, 0 2m SOS [2] Johnston A H,Swift GM ,Rax B G. Total dose effectsin con-
0 21m SOS ventional bipolar transstors and linear integrated circuits.
0. 31 m SOS CMOS |IEEE Trans NL‘Jd 8:1 ,1994.1,NS-41:.2427 N

[ 3] Wang Qiyuan,NieJiping,Liu Zhongli ,et a. Growth of slicon
: 0 2¥m SOS on sapphire(SOS) film materia s and device applications. Chi-
0 2m SOS ) nese Journa of Semiconductors,2000,21(6) :521
0. 3 m SOS , [ 4] LiuZhongli ,He Zhijing,Mao Dongsheng. High performance ra-
diation hardness CMOY SOS integrated circuits. Microelec
0 21 m SOS tronics,1988,18(6) : 79 (in Chinese) [ , ,
CMOY sOS . ,1988 ,18

(6) :79]



7 : SOS CMOS 1411

Irradiation Hardened Perfor mance of CMOS Devices
with Modified Thin SOS Film

Liu Zhongli, Li Ning, Gao Jiantou, and Yu Fang

(Insitute of Semiconductors, Chinese Academy of Sciences, Beijing 100083, China)

Absgtract : 0. 21 m thin SOS film is modified by solid phase epitaxy usng S implantation. pMOS and nMOS devices and a
54HCO04 circuit are manufactured by the films. The DC characteristics of CMOS devices are measured ,and the transent irradia-
tion and total dose irradiation tests are put up. The integrated circuits fabricated by the modified thin SOSfilm show not only
relatively good dynamic characteristics smilar to those of standard 0. 31 m SOS material ,but a0 excellent transent irradiation
hardened performance. The total dose irradiation hardened ability also reaches a very high level .
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