52 9 2003 9
1000-3290/2003/52 09 /2235-04

ACTA PHYSICA SINICA

Vol.52 No.9 Septemper 2003
(©2003 Chin. Phys. Soc.

ROM
710613
2002 9 18 2002 12 24
ROM
ROM
“Coy
FLASH ROM EEPROM “Co v
PACC 6180 7340Q
1. 2.
ROM FLASH ROM 14MeV
EEPROM 2.1—6.2  x
ROM 10°cm 25" 0.26—0.78rad
SRAM Si /s
35MeV )
ROM 31.9MeV.
ROM 9.5%x 10°cm *s™"
2.4—3.1rad Si /s Y
ROM % Co Y 0.354rad
= = Si /s.
ROM . 200256 28C256  28C64.
7—10 ROM 3
e ROM 14MeV 5V
31.9MeV
ROM “ 55H" “ 0" “ 1"
60C0 Y 15 X 16 .mCO Y
ROM 31.9MeV
14MeV
ROM 31.9MeV 14MeV
11—14 1
ROM 2
ROM



2236 52

A7 HuhE C| ATHuE _ EE
o1 =™ ditr M EE "
<37
0-5 4% > i >
iz
CE — - s
jakioue i
s | |
.5 1/O%E
BAEktE | airpsn [ e [ R
112.5h 100°C A
44h20min 29C256 28C256
“ 55H" “OAAHT . 2 EEPROM 28C256
3. ROM
4.
ROM 1 5 S5
SRAM. 4 ROM
F-N 1
“ 0” “ 1”
ROM 2
113 1" MOSFET
“ 0" . EEPROM 3
2 4 ’
3
FLASH ROM 4 Cellere
command state machine write state ma-
chine b
| s eoLysh |
£4LE (OXIDE)
| 4l (POLY Si) | .
DCo y
HIX (%) it WX ()
#HE (p-Si)
1 ROM



ROM 2237
.4
29C256 28C256
28C256
29C256 .5
4
4 5
29C256
9.743 x 10%cm™?
24 5. 5.832x 10%em™?
28C256 10"” em ™2
5.5 % 10"
em™? 28C64 10"
em ™2 2 x 10" em™?
“Co vy
EEPROM
FLASH ROM
. Wrobel 4
ROM
1 EEPROM FLASH ROM
DCo vy
“Coy
DCoy
4pm 10



2238

52

Y
v
ROM
Doy
1
/ 10*rad Si
p e
28256 7.612 2.790 1.445
290256 7.290 2.249 1.175
* b4

Nguyen D N et al 1999 IEEE Trans. Nuc. Sci . NS-46 1744

Cellere G et al 2001 IEEE Trans . Nuc. Sci. NS-48 2222

Wrobel T F 1989 [EEE Trans . Nuc. Sci. NS-36 2247

Snyder E S et al 1989 IEEE Trans . Nuc. Sci. NS-36 2131

Verkasalo R 1994 [IEEE Trans . Nuc . Sci . NS-41 2600

Wang J P et al 2000 Acta Phys. Sin. 49 1331 in Chinese
2000 49 1331

Zhang T Q et al 2001 Acta Phys . Sin. 50 2434 in Chinese
2001 50 2434

9 Wang X Q et al 2002 Acta Phys . Sin. 51 1094 in Chinese

2002 51 1094
10 TLuT et al 2001 Chin. Phys. 10 145

N N R WD~

oo

Schwartz H R et al 1997 IEEE Trans . Nuc. Sci . NS-44 2315

5.
ROM “Co v
ROM
“Coy
11 He C H et al 1999 Microelectronics 29 262 in Chinese
1999 29 262
12 He CH et al 2000 Nucl. Elec . & Dec. Tech . 20 115 in Chinese
2000 20 115
13 He CH et al 2002 Chinese Journal of Space Sci. 22 184 in Chi-
nese 2002 22 184
14 He CH et al 2003 Acta Phys. Sin. 52 180 in Chinese  in press
2003 52 180 in press
15 He C H et al 2002 Nucl . Elec . & Dec . Tech . 22 344 in Chinese
2002 22 344
16 Guo H X et al 2002 Acta Phys. Sin. 51 2315 in Chinese
2002 51 2315

Mechanism of radiation effects in floating gate ROMs

He Chao-Hui Geng Bin Yang Hai-Liang Chen Xiao-Hua Li Guo-Zheng Wang Yan-Ping
Northwest Institute of Nuclear Technology ~Xi' an 710613  China

Received 18 September 2002  revised manuscript received 24 December 2002

Abstract

Mechanism of irradiation effects is analyzed for floating gate read only memories ROMs . Phenomena in experiments are

reasonably explained. It is proposed that failures in devices result from oxide trapped charge and interface trapped charge gener-

ated by radiation in memory cells and peripheral circuitry. The neutron proton and ® Co ¥ irradiation effects in FLASH ROM and

EEPROM are total dose effects.

Keywords FLASH ROM EEPROM neutron proton DCo vy total dose effect

PACC 6180 7340Q



