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Abstract

The objective of this work is the study of a low cost alternative process to the usual silicon
crystalline doping through the diffusion furnace technique. The novelty is the use of highly doped
hydrogenated amorphous silicon thin films, acting as dopant sources. These films are deposited by
Plasma Enhanced Chemical Vapour Deposition on doped crystalline silicon substrates of opposite
majority charge carriers, originating pn junctions [1]. Afterwards, these samples are placed in the
diffusion furnace in order to induce firstly the dehydrogenation of amorphous silicon (350° - 550°C),
followed by the dopant diffusion into the crystalline silicon [2]. This diffusion process occurs at
temperatures ranging from 900°C to 1000°C, for different dopant concentrations. The p-n junctions
characterization were made by: 1(V) curves; four-point probe measurements and SIMS analysis in order
to obtain the electrical PV parameters (short circuit current, Icc, and open circuit voltage, Voc), diffused
layer sheet resistance, and doping profile, respectively. Typical PV values measured are Voc = 0.51 V
and Icc = 13 mA/cm?, obtained for a junction depth of 2.3 pm and sheet resistance of 50 Q/sq. These
results are promising however they must be optimized improving the electric contacts of these junctions.
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