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Abstract

This paper introduces the research and development as well as the design of an automatic loading
and unloading equipment for solar cell coating processes. The article elaborates on the overall layout
of the equipment and the mechanical structure and working process of its four core components. It
briefly mentions the solutions to key technical difficulties such as graphite boat deformation posi-
tioning, silicon wafer defect visual inspection (combined 2D + 3D), and robot singularity avoidance,
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and lists the main technical indicators of the equipment (such as production capacity, chip rate, etc.),
aiming to improve the efficiency and yield of photovoltaic cell production through automated
means.
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Figure 1. Equipment schematic diagram
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Figure 2. Flower basket conveyor belt
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Figure 3. Silicon wafer conveyor belt
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Figure 4. Handling robot, graphite boat carrier
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Figure 5. Graphite boat and boat transfer assembly
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Figure 6. Device control architecture

6. WEITHIZH
o I T tﬂ
8 I a3
_#yBiE

& 2 M—

0@@9@@@0@90 140 L e |t | OB
st [ 1] feE [ | ‘
TEK po—
e & = |

: RIS, -'_:_ i |
90000000000 ﬁ-éﬁg— =

ﬁﬁi R 28HE sER
IR, ok RETZ 2BMTZE

Figure 7. Equipment operation monitoring
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Table 1. Comparison of silicon wafer scrap rate and equipment capacity
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Table 2. Confusion matrix of AOI detection in the experimental group (unit: slice)
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it 999 998 999 999 999 6004 10,000
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Table 3. Confusion matrix of AOI detection in the control group (unit: slice)
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