&1 NFINFET S &3P =4 TCAD {f E/MFT

AW 1,2,3, B 12, %% 1,2, Huil 1,2, 1,2, PERE 12

(1 HEREERE PR, dbat 100029; 2 HEENERT RS SHAE S, Ik
5 100029; 3 HEBMERFE RS, dba 100049)

W AR Sentaurus TCAD A7 AR X AATE B T 37 8500 i A4 (FinFET) (14 e 771 5 R
(TID)HEAT T VEAHI BUE SO 7 T R AR fo (AR Y, i A5 R e FH Y
EB A, KEETE, HEEERRIM R FIinFET 2325 S 7B RN A B IR 30 /8 1 3k —
A1) Gamma el 71 4R S0 LR OR T 2 R R v R R O 5 (ST S84 2 R B B 2 R TR .
J&» FIFH Sentaurus TCAD A4 vE & 17 AR 2N FH 02 Sl RS TR B i N 3R AT 7 AR AT, 45
SR B F B P BT T SE AR SR R R AR 2 S 32 B T ORI s,

K. HERI RN AE s SR N(TID): HAEREE(STI): TCAD

RS TN432

SCHRFRIRAS: A

Y E 45 :  1000-7180(2018)08-0042-06

Three-dimensional TCAD Simulation Study of the Total lonizing

Dose Effect on Bulk nFInNFET

HUANG Yun-bo 1,2,3, LI Bol,2, YANG Ling 1,2, ZHENG Zhong-shanl,2 ,LI Bin-hongl,2, LUO
Jia-junl,2
(1 Institute of Microelectronics, Chinese Academy of Sciences, Beijing 100029, China;2 Key
Laboratory of Silicon Device Technology, Chinese Academy of Sciences, Beijing 100029, China;3
University of Chinese Academy of Sciences, Beijing 100029, China)

Abstract:  Using Technology Computer Aided Design (TCAD) simulation, the total ionizing
dose(TID)effect of bulk fin field-effect transistor(FinFET) is investigated in detail. Based on well
calibrated device model generated, it is shown that FinFETs with high channel stop doping
concentration, large fin width and tapered fin cross-section shape exhibit great TID immunity.
Further gamma radiation simulation illustrates the evolution of trapped holes in shallow trench
isolation (STI) oxide. In addition, circuit level response of TID effect is analyzed using Sentaurus
mixed-mode simulation method. It is demonstrated that the performance and stability suffer
adverse degeneration during TID.
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