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Fig.1 Cu@Ag powder before and after ODTMS treatments: (a)surface DRIFTS curves; (b)surface water contact angle; (¢c)TG curves; (d)DSC

curves; (e)oxidation onset temperature (Zonser) and thermal decomposition peak (7pear) of ODTMS; (f)thixotropic curves of corresponding pastes
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Fig.2 Electrical properties of grids and SHJ solar cells fabricated using Cu@Ag powder treated with different ODTMS contents: (a) pv; (b) oc; (¢)
Voc, (d) Jsc, (e) Eg, (f) FF (Note: Rs was calculated based on the height and width of the electrode grid of the untreated sample)
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Fig.3 Cross-sectional SEM images of the grids prepared with Cu@Ag powder at different ODTMS contents: (2)0; (b)0.02%; (¢)0.04%; (d)0.08%;
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Mechanism Analysis on Role of Octadecyltrimethoxysilane in Low-temperature
Silver-coated Copper Paste
Zhang Xianyang 2, Mo Libin'*, Li Heran 2, Diao Hongwei ', Wang Wenjing >3, Zhou Chunlan '?, Zhao Lei '**
(1. State Key Laboratory of High Density Electromagnetic Power and Systems, Institute of Electrical Engineering, Chinese Academy of Sciences,
Beijing 100190, China)
(2. University of Chinese Academy of Sciences, Beijing 101408, China)
(3. Anhui Huasun Energy Co., Ltd, Xuancheng 242000, China)

Abstract: Surface organic coating represents a pivotal technology for enhancing the performance of silver-coated copper (Cu@Ag) powder and its
corresponding paste. However, the adsorption behavior of coating agents on the powder surface and their underlying mechanisms governing the
properties of the powder, paste, and the overall performance of solar cells remain to be systematically investigated. In this study,
octadecyltrimethoxysilane (ODTMS) was employed as the coating agent for Cu@Ag powder, with varying dosages of ODTMS used to fabricate
Cu@Ag pastes. The application efficacy and action mechanisms were explored using silicon heterojunction (SHJ) solar cells as a model system.
The results indicate that ODTMS treatment enhances the hydrophobicity of Ag-Cu powder, elevating its oxidation onset temperature from
250.00°C to 297.33°C. An optimal dosage of ODTMS improves powder dispersibility and resin distribution, leading to reduced bulk resistivity and
contact resistivity of the cured metal electrodes on the cells, as well as a slight increase in the open-circuit voltage (Voc) of the devices. When the
ODTMS dosage reaches or exceeds 0.08%, the formation of a Si-O-Si network on the Cu@Ag powder surface progressively degrades the
electrical conductivity of the electrodes, moreover, a gradual decrease is also manifested in Voc and fill factor(FF) of the SHJ cells. The printed
line width of ODTMS-treated samples is marginally larger than that of untreated sample, but the difference is negligible among the treated samples,
resulting in no significant variation in short-circuit current density (Jsc). Ultimately, the SHJ solar cells achieve the highest conversion efficiency
when the ODTMS dosage is 0.04%.

Key words: Silver-coated copper paste; Organic coating; Crystalline Silicon Heterojunction Solar Cells; Silane coupling agent; Conduction

mechanism

Corresponding author 1: Mo Libin, Ph. D., Assistant Professor, State Key Laboratory of High Density Electromagnetic Power and Systems,
Institute of Electrical Engineering, Chinese Academy of Sciences, Beijing 100190, P. R. China, E-mail: molibin@mail.iee.ac.cn
Corresponding author 2: Zhao Lei, Ph. D., Professor, State Key Laboratory of High Density Electromagnetic Power and Systems, Institute of

Electrical Engineering, Chinese Academy of Sciences, Beijing 100190, P. R. China, E-mail: zhaolei@mail.iee.ac.cn


https://doi.org/10.1016/j.solmat.2022.112057
http://www.rmme.ac.cn/rmme/article/abstract/20220962
https://doi.org/10.1016/j.solmat.2025.113690
https://doi.org/10.1016/j.solmat.2025.113690
https://doi.org/10.1016/j.apsusc.2019.02.221
https://doi.org/10.1016/S1003-6326(25)66797-5
https://doi.org/10.1016/j.jmrt.2024.04.118
https://doi.org/10.1016/j.jmrt.2024.04.118
https://doi.org/10.1016/j.surfin.2025.105832
https://doi.org/10.1016/j.surfin.2025.105832
https://doi.org/10.1021/acsami.3c14900
https://doi.org/10.1021/acsami.3c14900
http://qikan.cqvip.com/Qikan/Article/Detail?id=48726316
http://qikan.cqvip.com/Qikan/Article/Detail?id=48726316
https://doi.org/10.3390/polym11030537
https://pubs.rsc.org/en/content/articlehtml/2025/ma/d4ma01252f
https://doi.org/10.1557/jmr.2012.388
https://doi.org/10.1557/jmr.2012.388
mailto:molibin@mail.iee.ac.cn

