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Fig.1  Schematic diagram of HJT solar cell (a); image of

H-pattern grids with Ag busbars, fingers and soldering
tabs relevant for both the front and rear contacts of the

cell (b)!"”
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Fig.2 Schematic diagrams of Ag paste preparation process (a

@ Electron ‘ Conductive particles

Percolation theory a

. -
g T 3
— 'y

L ®

Tunneling theory b

Field emission theory ¢

“ow.

E

K3 RIRARIAE LR R R
Fig.3  Schematic illustrations of percolation theory (a)!'™),
tunneling theory (b)!'*! and field emission theory (c) 2

for the mechanism of low-temperature Ag paste
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agent on yield strength of Ag paste (a); internal structure
model showing the interaction among constituents in Ag

paste (b) 9
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Fig.7 Schematic diagram of smart wire connection technology
(SWCT) enabling the direct interconnection with the wires
of one cell front surface to the next cell back surface (a);
SEM image of the contact between coated Cu-wire and

low-temperature Ag paste (b)!*”?
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Fig.8 Schematic diagrams of pattern transfer printing: (a) filling

process and (b) transfer process'®
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Research Progress on Metallization Technologies for Heterojunction Solar Cells

Chen Leihao "%, Dong Yiwei ®, Yang Hongwei ', Mao Huaming >, Ren Yu*
(1. Kunming Institute of Precious Metals, Kunming 650106, China)
(2. Kunming Guiyan New Material Technology Co., Ltd, Kunming 650106, China)
(3. State Key Laboratory of Advanced Technologies for Comprehensive Utilization of Platinum Metals, Kunming 650106, China)

Abstract: Heterojunction solar cells have the advantage of high cell efficiency and show great potential in the field of solar photovoltaics.
Low-temperature metallization is an important process in the manufacturing of heterojunction solar cells, which is used to form metal
grids on the cell surface. Currently, low-temperature-cured silver paste combined with screen printing is widely used. However, the high
consumption of expensive low-temperature silver paste is one of the reasons for the high cost of the cells. The photovoltaic industry is
working hard to improve and optimize metallization process to reduce silver consumption. This paper reviewed the research progress on
metallization technologies for heterojunction solar cells, and summarized in detail the effect of the components of low-temperature silver
paste as well as the curing process on the overall performance. In addition, the main metallization approaches used to increase cell
effectiveness were introduced and compared, including silver paste reduction strategies such as multi-busbar and pattern transfer printing
technologies, and non-silver metallization strategies such as silver-coated copper and copper plating technologies. Finally, the challenges
of different metallization processes for heterojunction solar cells were analyzed and their future development directions were also
prospected.

Key words: heterojunction solar cell; metallization process; low-temperature-cured silver paste; silver-coated copper paste; copper plating
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