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A effect of the back contact silicon solar cell with surface texturing size and density
*Wanggeun Jang, Yunseok Jang **Jungho Pak

The back contact solar cell (BCSC) has several advantages compared to the conventional solar cell since it can
reduce grid shadowing loss and contact resistance between the electrode and the silicon substrate. This paper presents
the effect of the surface texturing of the silicon BCSC by varying the texturing depth or the texturing gap in the
commercially available simulation software, ATHENA and ATLAS of the company SILVACO.

The texturing depth was varied from 5 (m to 150 um and the texturing gap was varied from 1 pum to 100 pm
in the simulation. The resulting efficiency of the silicon BCSC was evaluated depending on the texturing condition.
The quantum efficiency and the I-V curve of the designed silicon BCSC was also obtained for the analysis since
they are closely related with the solar cell efficiency.

Other parameters of the simulated silicon BCSC are as follows. The substrate was an n-type silicon, which was
doped with phosphorous at 6 x 10" em™, and its thickness was 180 um, a typical thickness of commercial solar
cell substrate thickness. The back surface field (BSF) was 1 x 10* cm” and the doping concentration of a boron
doped emitter was 8.5 x 10" cm™. The pitch of the silicon BCSC was 1250 um and the anti-reflection coating (ARC)
SiN thickness was 0.079 pm. It was assumed that the texturing was anisotropic etching of crystalline silicon,
resulting in texturing angle of 54.7 degrees. The best efficiency was 25.6264% when texturing depth was 50 (m with
zero texturing gap in case of low texturing depth (<100 pm).
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Heat efficiency Analys1s of PVT module system using CFD

*Yangjoon Kim, Dongkwon Kim, Seungbaek Nam, Insoo Cho
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