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The reverse thermal breakdown characteristics of

high efficiency back contact Solar cells

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

Based on the non-isothermal energy balance transfer model, a simulation study of the reverse out characteris-
tics of n-type interdigitated back contact ( IBC) monocrystalline silicon solar cells was conducted by using the
TCAD semiconductor devices simulation software. The performance of IBC solar cells was synthetically evaluated by
using the photoelectric conversion efficiency and reverse thermal breakdown characteristic. The influences of the
substrate resistivity, emitter surface concentration and emitter junction depth on IBC solar cells’ reverse thermal
breakdown characteristic and conversion efficiency were studied in detail. The influence of the edge etching struc-
ture of the emitter on the characteristics of reverse thermal breakdown of IBC solar cells was analyzed in detail by
drawing on the technique of resisting secondary breakdown for bipolar power semiconductor devices and by applying
this technique to IBC solar cells. The simulation results show that high crystalline silicon resistivity and low emitter
surface concentration help to improve IBC solar cells’ reverse thermal breakdown characteristics, but can not help
to improve the cell conversion efficiency; The deeper emitter junction is beneficial to improving the thermal break-
down characteristic of IBC cells, as well as the solar cell conversion efficiency; When the emitter edge cylinder
junction is incompletely etched, emitter edge’ s etching structure can not improve IBC solar cells’ thermal break-
down characteristic; When the emitter edge cylinder junction is completely etched, the thermal breakdown thresh-
old voltage increases with the increase of lateral etching distance.

Key words: back contact, solar cell, resistivity, emitter, surface concentration, junction depth, etching,

thermal breakdown
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