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Fig.1 The change of critical charge with supply Fig.2 The change diagram of cross
voltage and PN junction capacitance section with critical charge
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Fig.4  Architecture for injection Fig.5 The change of output voltage
simulated in inverter in inverter with injected pulse
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Numerical and Circuit Simulations of Single Event Effects in Near Space

CAI Li', YANG Xiao — kuo', YANG Jian — jun”,LU Hu', ZHAO Xiao — hui'
(1. Science Institute, Air Force Engineering University, Xi’an 710051, China;2. Department of Scientific Re—
search, Air Force Engineering University, Xi'an 710051, China)

Abstract : Single event effect in near space is investigated via numerical model simulations and circuit simulation of
inverter with feature size 0. 1 um. The numerical simulation results show that the critical charge of microelectronics
device is decreased with supply voltage and the sensitive cross section is increased with the decrease of the critical
charge , which leads to an increased single event upset rate in the device in near space, however single event upset
rate is also decreased with the rising of the near space height. Moreover, the single event upset is observed in the
inverter with SPICE circuit simulation by the pulse injection. The obtained results are helpful to performing a dee—
per study of the single event effect in near space and also provide a theory guide for radiation hardened.

Key words :near space; single event effect; critical charge; circuit simulation ; inverter

(L#% 61 )
Study of Laser Transmission Characteristics in Atmosphere by Simulation

FU Qiang,JIANG Hui - lin, WANG Xiao — man
( Changchun University of Science and Technology , Changchun 130022 , China)

Abstract ; Atmospheric makes the receiver produce laser power attenuation, light intension scintillant beam excur—
sion phenomenon. The operating performances of the laser communication, laser range finder systems and etc. are
seriously limited. Now the commonly used theory and research methods in atmosphere transmission characteristics
are all based on the research results of foreign countries. Therefore, the research on atmosphere characteristics in
the laser transmission channel is very important and necessary. The theory model of the attenuation effect caused by
atmosphere absorption, atmosphere scattering, and the effect model of atmospheric turbulence caused by strong
light, drifting and expanding of beam and so on are established. Based on the analysis of the above each model, the
simulations are focused on the theory model of atmospheric absorption and scattering, and on the effect model of the
atmospheric turbulence on the laser transmission characteristics. The simulation results show that atmospheric ab—
sorption and scattering will cause power attenuation. Atmospheric jitter of laser speckles effect, beam bending and
expanding will influence the tracking accuracy and precision ship — swaying alignment. The fluctuation of power by
atmospheric turbulence will affect communication rate and bit error rate. Finally the research on the laser transmis—
sion characteristics in the atmosphere is prospected.

Key words: atmospheric ;laser transmission characteristics ; attenuation ; turbulence



