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A Radiation-hardened- by design Differential Voltage controlled
Oscillator Implemented in 0. 184m CMOS Process

ZHAO Zher yu, GUO Bin,ZHANG M ia xuan, LIU Heng-zhu
(Collegge of Computer, National Univ. of Defense Technology, Changsha 410073, China)

Abstract: Applying the radiatior hardened by design (RHBD) technique to improve the bias generator and the ring oscillator of the
differential voltage- controlled oscillator (VCO) with symmetrical loads, a single-event transient (SEI) hardened VCO was designed and
mplemented in 0. 18 Hm CMOS process based on the failure mechanisms. Simulation results indicate that the single-event susceptibility
of the VCO is significantly reduced. Simultaneously, it also reduces the jitter sensitivity to supply noise. This new VCO topology results
in a decrease in the frequency, but i can be figured out by adjusting the sizes of the delay buffer. Futhermore, the radiatbon hardened
VCO leads to a decreased area requirement.
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Fig. 1 Schematic of the VCO circuit
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Fig.2 Max phase displacements of the vulnerable nodes of the VCO with symmetrical loads
1
Tab.1 Vulnerable nodes list
No. SET

1 ~ GND
2 VDD~
3 ~ GND
4 VDD~
5 Vo ~ GND
6 Vs ~ GND
7 a ~ GND
8 b ~ GND
9 c VDD~
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