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Fig. 1 Schematic cross-section of n-PERT solar cell
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drive-in temperature
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Table 2  Statistical data of sheet resistance, surface
concentration and emitter depth with different

diffusion conditions
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STUDY ON FORMATION OF FRONT EMITTER BY
BORON DIFFUSION FOR n-TYPE SOLAR CELLS

Yu Shuanglong', Wei Qingzhu®, Li Yufang', Shen Honglie', Ni Zhichun®’, Zhang Sanyang’
(1. College of Materials Science and Technology , Jiangsu Key Laboratory of Materials and Technology for Energy Conversion ,

Nanjing University of Aeronautics and Astronautics , Nanjing 211106, China;

2. Suzhou Talesun Solar Technologies Co., Lid., Research and Development Department , Changshu 215542, China)

Abstract: Boron diffusion is the critical technology to form pn junction which directly influences the cell performances for n-

PERT solar cells. In order to optimize the quality of front boron doped layer by diffusion, the effects of drive-in temperature

and drive-in time of the liquid source BBr; diffusion process on the boron surface concentration and emitter depth is studied

in this paper. Additionally, the effects of different front emitter on the properties of n-PERT solar cell in conjunction with

PC1D simulative results are analyzed. It is found that the surface concentration increases from 4.3x10” ecm™ to 5.9%10” em™

and the junction depth increases from 0.4 pm to 0.64 pm when drive-in temperatures varies from 950 °C to 970 C. In the

diffusion process, the drive-in time extends from 25 min to 40 min which increases the junction depth from 0.47 pm to

0.64 pwm and lightly decreases surface concentration. The lower surface concentration and with the appropriate augment of

the emitter depth is beneficial to improve the efficiency of the cell. Ultimately, in this experiment, the n-PERT solar cells

with efficiency of 20.03% are prepared under the basis of the simulation and process optimization.

Keywords: n-PERT solar cells; drive-in temperature; drive-in time; boron diffusion; cell efficiency



