2003 FASETEI] =2

AANE $EUAA BAANY B2 AR A5 F dSnd
SEU Model of Semiconductor Devices
under the LEO Space Radiation Environment

O

CEEES
1

7%= &AM 71E5 M 1

PR
Total Ionizing Dose(TID)¢}t 374 $F49 7o A A gko] % += Single Event
Upset(SEU) 2] dSA A H o t3te] #7153t One—parameter modelS ©]-&3te] -8l 15
e e =m SEUS THAAUAE Hrtstsla, 7HEr7E AR A3 Ad AdE
one-parameter model¥} two-parameter model& AF-&3le] W] ¥ 713} ©}. One-parameter model
o] SEU 2A&S FH wedoez HZ sglen, el A#HAdAe] Az =
one-parameter model®] F&3tA A4 4 Q= AR FTIHAY. T A=ZAT 2 A
Aol wel vt=Ale] et A HAE cderAdsre des HIbeh AAE 2304
g 1594 AEA ] S7HFA] 20 mme AE7 A9, EEAUATE 262 MeVeldel s
T MEA 228 AFESHE SEUR Q1 AHEA] 998 gle sloz HFriEglon, AR
Aol A iAol wel olejrngsze] Aeo] o aAre] Aols Zte Aoz H7HHAT

v

PN >1?'~ 4o 4r

Abstract

For a space satellite or spaceship, the evaluation model for SEU effect as well as TID
effect is crucial in structure design. The ground experiment results from accelerators were
analyzed by one-parameter model and two-parameter model for SEU cross-section. SEU
probability was calculated more conservatively when using the one-parameter model.
Therefore one-parameter model could be used more effectively at initial stages of the
configuration design of satellites. In addition, the performance of the semiconductor and the
error correction circuit installed on the satellite were evaluated in the Low Earth Orbit(LEO)
condition. In LEO condition, it was evaluated that the loss of information by SEU could be
protected by using the device having threshold energy 26.2 MeV when considered the
equivalent shield thickness of the KITSAT-1, about 20 mm. The difference in performance of

error correction circuit was about 400 % with various mission orbits in identical altitude.
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