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Abstract : The performance of n-on-p long wavelength photovoltaic Hg, ,Cd,Te (x =0.224) photodiodes was simulated nu-
merically. Calculation was based on two-dimensional model for the backside-illuminated configuration. The influence of
several factors, including p-type region thickness, the distance from p-type region contact to n* area, n-side doping pro-
file, and lifetime of electron, on RyA product and zero-bias photocurrent was studied. Simulation results show that R,A
product decreases with increasing the thickness of the p-type region. As the distance from p-type region contact to n* area
increases, RyA product increases, but quantum efficiency deceases, and the optimized distance is about 100pum. The per-
formance of photodiodes is strongly dependent on minority carrier ( electron) lifetime, but n-side doping profile is less im-
portant. Two-dimensional model is capable of simulating transverse current compared with one-dimensional model, and

more suitable for modeling actual device.
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Finite element mesh for HgCdTe photodiode

%1 HHEPTEFRL Hg,,Cd, Te(x=0.224) x4
#HHE (T =80K)

Table 1 The main parameters of Hg, A Cd, Te (x =
0.224) for simulation”® ™! (T =80K )
parameter value parameter value
badgip  Eg 0.12 ¢V electron mobility ., 5.0x10%n?/ (V. s)

absorption coefficient @ 2,15 x10> cm ~! hole mobility . 40cm?/ (V. s)
effective electron mass m, 9.15x10 73 my Auger recombination rate G4, 3,54x10 Bembss
effective hole mass m,  0.50 m, radiative recombination rate Gy 2,00x10 "0 em?/s

refractive index n 3.3
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