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object. By analyzing the bucketing mechanism and the profile of the ore stockpile, one certain type of
LHD is built with vehicle-mounted 3D laser scanning system. This system is used to 3D laser scan the ore
stockpile to obtain the cloud data of these points, and such data is subjected to noise elimination, filtering
and registration to guarantee their effectiveness and practicability. Finally, the boundary-based point
cloud segmentation algorithm is used to separate the information of the points, thereby realizing the effec-
tive identification of ore stockpiles and also verifying the accuracy of this technology. This method has
broad application prospects in engineering practice.

Key words: 3D laser; scanning technology; point cloud; ore stockpile o
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BCl;-sourced Low Pressure Boron Diffusion Equipment and Process Study

LONG Hui, ZHAO Zhi-ran, LI Ming, GUO Liang-quan

Abstract: Low-pressure boron diffusion device with BCl, as doping source is one of the important manu-
facturing equipment of N-type TOPCon solar cells. Its process features uneasy control of gas transporta-
tion, strong corrosiveness of process gas, high requirement in reaction cleanliness and high-temperature
tail gas. In view of such characteristics, this paper optimizes the gas path system and adds the gas path
heat tracing to ensure the accuracy and stability of BCl;. At the same time, the full-quartz furnace door
adopted and the water-cooled flange and air-cooled flange added can effectively eliminate metal ion con-
tamination and improve the minority carrier life as well as the efficiency of solar cells. Moreover, the full-
wrapped water cooling, filter element filtration and wash function doubles the filter element replacement
cycle and the service life of the vacuum pump. This paper also studies the diffusion square resistance and
defect rate under different insertion methods. Compared with the downstream vertical insertion method,
the horizontal insertion method has the advantages of large diffusion square resistance range of the upper,
middle and lower silicon wafers in the same quartz boat, and low black-edge defect rate after they are
made into battery.

Key words: boron diffusion; BCl;; low pressure; square resistance; black edge oy
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