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Abstract: In the production process of multicrystalline silicon solar cells, diamond wire sawing (DWS) technology
attracts wide attention because of its advantages of high cutting speed, high precision and less loss of raw materials.
But the traditional acid etching technology cannot match the shallow damage layer formed on the surface of diamond
wire sawn multicrystalline silicon wafer to make the texture surface. On the contrary, the metal-catalyzed chemical
etching method owns the advantages of simple operation, controllable structure, and being easy to form the structure
with high aspect ratio, indicating a wide range of application on diamond wire sawn multicrystalline silicon wafer.
This paper systematically summarizes the work of the etching mechanisms and the structures of textures by different
metal catalysts in the process of making texture surface, and deeply discusses the single and composite catalytic
etching process of Ag and Cu, the structure of texture surface, and the performance of solar cells. Finally, the problems
of metal-catalyzed chemical etching on the surface of diamond wire sawn multicrystalline silicon are analyzed, and
their future research directions are prospected.
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Fig. 1 Schematic diagram of (a) MWSS technique and (b)
DWS technique
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Fig. 2 SEM images of (a, b) MWSS and (c, d) DWS
multicrystalline silicon wafer surface
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Fig. 3 SEM morphology and reflectivity for texture surface of
silicon wafer by acid etching
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Ag Ag-MCCE+modification by acid etching 19.46% 19.07% [58]
Ag HF/HNOs+Ag-MCCE+NSR process 8.26% 17.96% [59]
Ag HF/HNO;+Ag-M CCE+HF/HNO; 18.4% 18.7% [60]
Cu Cu-M CCE+post etching (HF/HNOy/H3PO,) - 18.88% [41]
Cu Cu-MCCE+HF/HNO; 18.21% 19.06% [42]
Cu Cu-MCCE 22.4% 19.03% [61]

Ag-Cu Cu/Ag-MCCE 12.08% 19.49% [45]

Ag-Cu Alkali pretreatment (additive)+Cu/Ag-M CCE+post etching 15.52% 18.91% [62]

Ag-Cu CWAgG-MCCE + NSR (H,0,/NaF) 16.50% 18.71% [63]

Ag-Cu CWAgG-MCCE + NSR (H,0,/NaF) 16.85% 19.10% [64]
Ni Ni-MCCE - 16.60% [47]

Cu-Ni Cu/Ni-MCCE (Cu(NOs)+NiSO,+HF+H,0,) 18.53% - [48]

Note: (a) R represents the reflectivity of texture surface with the highest #; (b) # represents the maximum photoel ectric conversion efficiency of solar
cells obtained in the literature.

Fx2 £NKXVEZHEEFEREAR MCCE FiEHIXTEE

Table2 Comparison of making texture surface on DWS multicrystalline silicon by different MCCE methods
Method Advantages Disadvantages n
Ag-MCCE Mature technology, easily formed nanostructure, stable High cost, difficultly to recycled waste liquid 20.89%
performance
Cu-MCCE Low cost, easily removed residual Cu, significantly reduced Easily formed dense film, decreased etching rate, essential  19.06%
impact of saw marks oxidants
MCCE-additive  Uniform size, stable performance Organic compounds increasing the cost of waste liquid 19.56%
treatment
Composite MCCE Composite structure Complicated process, difficultly to recycled waste 19.49%
liquid
Other metal-MCCE Low cost, composite structure Inmature 16.60%
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