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Output characteristic of mono-crystalline silicon solar cells

with T-type emitter structure

Zhou Tao, Lu Xiaodong, Wu Yuanging, Li Yuan
(School of New Energy, Bohai University, Jinzhou 121000 )
Abstract

The simulation study of mono-crystalline silicon solar cells with the T-type emitter structure was carried out by
using the TCAD semiconductor device simulation software. The influences of the T-type emitter’ s depth on the ex-
ternal quantum efficiency, short circuit current density, open-circuit voltage, fill factor and conversion efficiency of
the solar cells under different substrate minority carrier lifetimes were analyzed comprehensively and systematically.
The simulation results show that the electrical properties of a conventional solar cell using uniform emitter can be
improved to a certain extent by using the T-type emitter structure, and the T-type emitter structure can significantly
improve the external quantum efficiency of the long wave incident light of 700 ~1200nm. When the substrate mi-
nority carrier has a certain lifetime, the short circuit current density and the fill factor of a solar cell increase with
the increase of T-type emitter structure’ s depth, while the open circuit voltage decreases with the increase of T-type
emitter structure’ s depth. When the depth of the T-type emitter structure is greater than 80um, the T-type emitter
structure can improve the conversion efficiency of the mono-crystalline silicon solar cell with the lower substrate mi-
nority carrier lifetime most significantly.

Key words: mono-crystalline silicon, solar cell, emitter, depth, minority carrier lifetime, conversion effi-

ciency, quantum efficiency
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