31 2 JOURNAL OF NATIONAL UNIVERSI'Y OF DEFENSE TECHNOLOGY Vol. 31 No. 2 2009

:1001- 2486(2009) 02— 0081- 05

RIFEF, FLA,RRE, A £, F0F
( , 410073)

: (VCO) (PIL) (SET) 180nm
CMOS VCO

R VCO SET , SET

SET

:TN386. 1 tA

Research on Single event Transients in Differential
Voltage- controlled Oscillators

ZHAO Zhenyu, JIANG Ren-jie,ZH ANG Minr xuan, HU Jun, LI Shae- ging
( College of Computer, Natimal Univ. of Defense Technology, Changsha 410073, China)

Abstract: The responses of volage-controlled oscillaors ( VCOs) to single-event transients (SETs) were investigated. A classic
differential VCO with symmetrical loads was implemented in a 180nm bulk CMOS process. Modeling the charge deposition and collection
from ion strikes as a current source, the transient SET responses of this VCO were achieved by circuitlevel simulation. Simulations and
analysis indicated SEI' responses were not only dependent on incident energy and the frequency of oscillation, but also dependent on
striking time, which can increase the phase displacement by up to 300 degrees. Additonally, some nodes in the bias generation circuit
are most sensitive to SET. Strikes in these nodes were amplified and resulied in an approximate 7 clock cycles distortion.
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Fig. 6 The transients responses of the VCO output with varying frequency
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