¥39% H 4 TR SR T Z 4% J. Radiat. Res. Radiat. Process. Vol.39, No.4
2021 £ 8 A http://www.j.sinap.ac.cn/fushe/CN/volumn/home.shtml August 2021

RN FERF[ADSA BT EMEN FHENTH AN

HIFGHE' 05 0™ F 52 AR B E FP s
iR R b
CORSE AR SEOR B BB AT 830046)
* (R R ABERTSEERAC BOR BT FUFTRE IR BE D REA LS 2 fF B USRI = B EBRST 830011)
R E R A BT SEELC BRI S (S SRS A SR SRS 830011
COPERPABERE JEST 100049)

WE DL E WA 5 B R AT IR 2 7] bipolar/I'L T 25 1) 12 7140, 507 5 #: 3% AD574 N 55t %
TE“Co yARIBEME T 21400 Gy (Si) HIHLE | (Total ionizing dose, TID), X ZF @55 1l fi HOAE &b it
ITHOGER T 8% (Single-event upset, SEUD 4%, RF T 0V, 1V, 2.5 VEIALE S5 54F T (1% H 65 (E 50
e, GEREIR: BFL400 Gy (Si) HEFEG, ADS74 % H A E 150 17 H oA AE A WA, 1R A I R
BN o AW 487 T ADS74 1) TID-SEU H-& RUSAE AN, YORIZIR R -5 B0 A T 55 4525 A 6
PERR A R TS K BUREA G, RREMEE, RPN TRESNIREMEREEZEE R, 235
ADS574 i AR B 23 A BRI 254k . 2% TID-SEU YA 250 S 70068 7 i TG 28 2 (0 402 S5 m 3] PR B it 17
Bus%,

KRR BUNHCEI AR, SRS, SRR, UGN

HhESES 0774, TNT10.2

DOI: 10.11889/j.1000-3436.2021.11j.39.040702

Synergistic effect of total ionizing dose and single-event upset in

the analog/digital converter AD574

XIANG Chuanfeng"*®  YAO Shuai*** YU Xin** LI Xiaolong” LU Wu'** WANG Xin*
LIU Mohan*™ SUN Jing* GUO Qi** CAlJiao'*® YANG Sheng***
'(College of Physics Science and Technology, Xinjiang University, Urumqi 830046, China)

*(Key Laboratory of Functional Materials and Devices for Special Environments, Xinjiang Technical Institute of Physics and

Chemistry, Chinese Academy of Sciences, Urumgqi 830011, China)

*(Xinjiang Key Laboratory of Electronic Information Material and Device, Xinjiang Technical Institute of Physics and Chemistry,
Chinese Academy of Sciences, Urumqi 830011, China)

“(University of Chinese Academy of Sciences, Beijing 100049, China)

HERE: FEEARPEEE4S (11805270, U1532261. 12005293)5 FRHEE 76 2 Y17 H (2018-XBQNXZ-B-003) % B
AR AR, 55,1995 4 11 7 AR, 2018 4F 6 H Wk T & K224 TRE S AZHOAR T, H R 5T s8R 2l - if 72k
BEEE: K, Brea, 40, E-mail: luwu@ms.xjb.ac.cn

ek HL: 0% 2021-01-18; & [H] 2021-05-27

Supported by National Natural Science Foundation of China (11805270, U1532261, and 12005293) and the West Light Foundation
of the Chinese Academy of Sciences (2018-XBQNXZ-B-003)

First author: XIANG Chuanfeng (male) was born in November 1995, and graduated from Yantai University in June 2018, majoring
in nuclear engineering and technology. Now he is a graduate student at Xinjiang University

Corresponding author: LU Wu, professor, doctoral supervisor, E-mail: luwu@ms.xbj.ac.cn

Received 18 January 2021; accepted 27 May 2021



WA A SRS T2 % 2021,39:040702

ABSTRACT This study investigates the AD574, a 12-bit analog/digital converter (ADC) produced by American

Analog Devices, Inc. (ADI) using bipolar/I2L technology. The test samples are subjected to a total ionizing dose

(TID) of 400 Gy(Si) under “Co v irradiation. The samples with and without the TID are then subjected to a single-

event upset (SEU) test, and the upset times of the output codes under the input signal conditions of 0 V, 1 V,and 2.5 V

are obtained. The test results indicate that, after accumulating a total dose of 400 Gy(Si), the upset of the AD574

output code shifts toward the right of the center code value, resulting in a change in the upset times. Furthermore, the

mechanism of the TID-SEU synergistic effect for the AD574 is preliminarily analyzed; it is believed that this

phenomenon is related to the sensitivity of the ADC internal comparator single-event transient (SET). The amplitude

and width of the SET pulse of the comparator with the TID increase significantly; this causes a change in the AD574

output code value upset distribution and the number of upset times. This study on the TID-SEU synergistic effect

serves as a useful reference for acrospace components with radiation hardness.

KEYWORDS AD converter, Total ionizing dose, Single-event upset, Synergistic effect
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