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Design of High-Efficiency Photoconductive Switch Optical System
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Abstract In order to increase the photo-generated carrier density of the photoconductive switche, prolong the
service life of the device, reduce the energy requirement of the light source, and realize the miniaturization of the
device, we establish a mathematical model of the total internal reflection photoconductive switch based on the semi-
insulating 4H-SiC material. The conditions of total internal reflection and the factors that affect photoconductive
switches absorption efficiency and uniformity are analyzed. The non-sequential mode in ZEMAX is used to establish
a total internal reflection photoconductive switch model, and the ray tracing method is adopted for analysis. A high-
efficiency total internal reflection photoconductive semiconductor switches optical system is designed. The results
show that the optical system can achieve high absorption efficiency while ensuring high uniformity. The absorption
efficiency can reach 90. 78 % and the absorption uniformity can reach 74. 56 %.
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Fig. 1 Structure of the total internal reflection photoconductive

switch optical system
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Fig. 2 Trajectory of the incident light. (a) Trajectory of the captured light; (b) trajectory of the escaped light
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Fig. 4 Spatial distribution of a, satisfying the condition of

total internal reflection
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Fig. 5 Influence of different parameters on absorption efficiency. (a) R; (b) D; (¢) 6;; (d) transmittance of the 4H-SiC
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Table 1 Initial parameters of the total internal reflection Table 2 Structure parameters of the optimized
photoconductive switch structure photoconductive switch
Parameter Value Paremeter Value
Transmittance of the 4H-SiC /% 33.3 Transmittance of the 4H-SiC /% 85
6, /(%) 12.7 6, /() 7.5
R /mm 1.4 R /mm 1.05
D /mm 0.4 D /mm 0. 35
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Fig. 8 Three-dimensional data and pseudo-color graphs of the absorbed flux of different total internal reflection photoconductive

switches. (a) High-efficiency; (b) initial structure; (¢) high uniformity and low absorption rate
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