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Fig.3 At 70 and 100 ,AT29C256 error number
versus anneal time
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Tablel Constant A and B of equation (1) for
A T29C256(9911) and A T29C256 (9939)

A T29C256(9911) A T29C256(9939)
A B A B
-0.967 | 4.643 | -1.620 | 5.486
-0.970 | 4.297 | -1.791 | 5.276
(1) 1 :
ROM A T29C256

*rad(9)/s



27

124
7 7 10"
e i 1 , 1: FehH Ha I T
100 F35E ;o / 10°r 2: ¥R B T
7 7 f 8L
-e-50rad(Si)/s FA 10 TR
-o-16.56rad(Si)s /] / ;/ 107k -B-Hifligie
~+293rad(Siys / / / 2 ® SCU4EE
—~+-026rad(Si)s / | / g 10°r -o-FUESE
< =
£ i . 5
y = »
10F :‘ = ol
& 102
‘ 10!
| (a) AT29C256(9911)
N R N X a) 10° I 1 1 1 1 1 n L
. 105 10° 10% 102 100 10° 10" 10 10° 10
S 10 Dose rate/(rad(Si)+s™)
10° < 101
SRBESL 2 [ { 1: $EThFE B i
7 P ! ] 102f 2: Bl AR R s
104} i i
f | ol » TRNE
5101 i C o L
5 g o HifE R
=] F=
10°}
§iop £
8 s 104k
Eof =
[} 100+
wt --50rad(Si)/s  -+-2.93rad(Si)/s 10
1 . al 1
-2-16.56rad(Si)'s -+~0.26rad(Si)/s b) 102 ®) .A Tz(’fzﬁ(gg?) T
1005 T 0 o 10° 10 107 10 10" 10° 10' 102 10° 10°
ts Dose rate/(rad(Si)-s™")
4 , (a) 5 AT29C256
 (b) Fg.5 Time to failure versus dose rate for A T29C256

Fig.4 Under different dose rate irradiation fitting and
extrapolation of experimental data
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nMOS device radiation response at different dose ratesiny -

Total Dose Effect of Large Scale Integrated Circuit Hoating Gate ROM Devices

He Baoping'?', Zhou Heqin', Guo Hongxia® , Zhou Hui’*, Luo Yinhong’ ,
Yao Zhibin® , and Zhang Fenggi®

(1 University of Science and Technology of China, Hefei 230026, China)
(2 Northwest Institute of Nuclear Technology, Xi'an 710613, China)

Abstract : A method for testing total dose effectsis presented for VL SI. The consumption current of the device is measured.
Meanwhile ,the f unction parameters of the device and circuit are also measured. The relations between data errors ,consumption
current and total radiation dose are anayzed. lonizing radiation experiments are performed on floating gate ROM devices by u-
sng 60CoY -rays as prescribed by this test method. The experimental aim is to examine the radiation response at various dose
rates. The parameters and function failure of the devices as function of dose rate are studied. By extrapolation ,we predict the
failure time of afloating gate ROM device in a space radiation environment.
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