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Dielectric Layers on Crystalline Silicon Solar Cells Deposited in a Batch
Sputtering System
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A batch sputtering equipment has been developed for a pilot plant as a viable

alternative to the existing PECVD and expensive high-throughput sputtering plants.

Opportunities for a wide use of the system have been explored, especially for new

designs of colored solar cells using multilayer dielectric films. The batch sputtering

system has been designed for 5“ Si substrates (36 in a batch), with two rectangular

targets. Very good homogeneity of sputtered layers (±2%) across the cell has been

achieved as well as < ±5% cell-to-cell homogeneity.

The properties of deposited dielectric films SiN

x

, SiO

2

, Al

2

O

3

, TiO

2

, and their

combinations in multilayers ares reported. These layers have been deposited by

pulsed reactive magnetron sputtering in Ar/O

2

 or Ar/N

2

 from silicon, aluminum, and

titanium targets. Deposition parameters of selected multilayer structures have been

optimized with regard to possible choice of the solar cell surface color, while obtaining

good electrical parameters of the cell.

The optical properties of the layers were studied by ellipsometry and correlated with

resulting solar cell efficiency. Significant decrease of the output short-current density

has been measured for solar cells with non-stoichiometric SiN

x

 layers, while

maintaining good cell voltage. This corresponds to increased light transmission of

SiN

x

, particularly in the blue light wavelength spectrum. The cell parameters have

been improved using stoichiometric Si

3

N

4 

films.
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