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Abstract :[Objective]In order to provide a theoretical basis for the preparation of high efficiency
solar cells, the effects of doping concentration of p-type Si on the performances of InGaN/Si
heterojunction solar cells was studied. [Methods] In this paper, the n-type InGaN doping con-

¥ when the doping concentration N, of p-type Si substrate var-

centration was fixed at 10" ecm™
ied, then the results of the current density Jsc.the open circuit voltage Ve the filling factor

FF, and the photoelectric conversion efficiency
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I At

Ey of the InGaN/Si heterojunction solar cell
device could be obtained by using a one-dimen-
sional device simulation program for the Analy-
sis of Microelectronic and Photonic Structures
(AMPS-1D). [Results] With the increase of the
doping concentration N, ,the current density Jsc
and the filling factor FF increased. When the do-
ping concentration reached a certain range (Nj
>>5.00X10"em *),Js basically unchanged, a-
bout 28.12 mA/cm?, FF remained around 0. 85

and did not change much. The open circuit volt-
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age V¢ and the photoelectric conversion efficiency Ey both had a positive correlation with the

doping concentration N,. As the NA increased, the V¢ and Ey increased slowly. [Conclusion]

The solar cells with higher doping concentration of Si substrate had better photoelectric conver-

sion efficiency. Those with lower doping concentration had lower efficiency, because their cor-

responding peak height and width of potential barrier were large,affecting the transport of pho-

to-generated carriers.
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Table 1 The value of each parameter in the mobilities formula

of InGaN[?2]
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Fig. 1  Schematic diagram of InGaN/Si single-hetero-

junction solar cells structure
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Table 3 Basic parameter settings of In, ¢ Ga, 3s N/Si heterojunction solar cells in AMPS-1D

T % Mobilities

ZH I E, I LA X Ne Ny (emeviies D
Parameter  Thickness (nm) (eV) Relative constant (eV) (X10¥ em™3) (X10¥em™*) T 2550
Electron Hole

p-Si 1 300 112 11. 90 . 05 28 1.04 1 350 350
n-Ino, 65 Gag. 35 N 800 1.32 13.27 5.56 1.57 3.62 450 100. 2
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