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Research on BC Photovoltaic Module Packaging Technology and Long-term Reliability

XUE Chao, WU lJian, M1 Yuliang, LIU Xuexiang, YANG Kefan
State Machinery New Energy Research Institute of Jiangsu Huilun Solar Energy Technology Co., Ltd., Nanjing, Jiangsu, 210061, China

Abstract: Back contact (BC) batteries place all positive and negative metal electrodes on the back, eliminating the obstruction of the
front grid lines. The efficiency of mass-produced components has reached a level of over 25%. However, the dense P/N staggered area
on the back, asymmetric thermal stress caused by single-sided welding, and long-term exposure of the back insulation and
metallization to a humid and hot gas field have made the packaging process the main obstacle for BC technology to shift from battery
efficiency advantages to long-term reliability of components. The article mainly focuses on the special characteristics of BC
component packaging structure and process, and summarizes the main engineering problems such as single-sided welding warpage,
aging of backside insulation adhesive, solder stress and hidden cracks. It analyzes the failure pathways under damp heat, potential
induced attenuation, hot spot and mechanical load, and points out that the current IEC basic standards do not cover the unique failure
modes of BC enough. Improvement measures that can be implemented are proposed from four aspects: welding structure, insulation
material, waterproof packaging and stricter testing.
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