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Structure parameter optimization of the non-uniform

doped substrate of IBC solar cells

Zhou Tao, Lu Xiaodong, Wu Yuanqing, Zhang Jinjing
(School of New Energy, Bohai University, Jinzhou 121000 )
Abstract
A N-type interdigitated back contact (IBC) crystalline silicon solar cell with the non-uniform doped substrate
structure was designed by using the TCAD semiconductor device simulation software. The influences of the surface
concentration and the diffuse depth of the non-uniform doped substrate structure on the IBC solar cell’ s external
quantum efficiency, short-circuit current density, open-circuit voltage , fill factor and conversion efficiency were
studied comprehensively and systematically. The simulation results show that the non-uniform doped substrate struc-
ture can improve the IBC solar cell conversion efficiency to a certain extent; when the diffuse depth of the non-uni-
form doped substrate structure remains a fixed value, there is an optimal surface concentration, which makes the
IBC solar cell reach the maximum conversion efficiency. With the diffuse depth decreasing, the optimal surface con-
centration increases. When the diffusion depth was 1.9pum, the optimal surface concentration was 3 x 10'°cm ™, and
the solar cell conversion efficiency was 22.86% ; When diffusion depth decreased to 1. 1um, the optimal surface

¥, and the solar cell conversion efficiency was more than 23.092% .

concentration was greater than 1 x 10" cm ™
When the non-uniform doped substrate’ s surface concentration remains a fixed value, the IBC solar cell conversion
efficiency decreases with the increase of the diffusion depth.

Key words: back contact, solar cell, non-uniform doped, substrate, surface concentration, diffuse depth,

conversion efficiency
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