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ABSTRACT

The diffusion of boron impurities and the fabrication of silicon
pn-junction solar cells were investigated in this project. Three impu-
rities sources in the forms of solid, liquid, and solution containing
boron, namely, di-Boron trioxide (B203), Boron tribromide (BBrB), and
Boron Nitride (BN) were used. The resistivity of silicon wafers used
was between 0.1-10 ohm-cm. The deposition time, temperature, and gas

flow rate were the three diffusion controlling parameters under study.

The results showed that the diffusion of boron from the three
forms of impurity sources were affected by the deposition time and tem-

perature. - The diffusion of BBr3 also depended on the gas flow rate.

Fastest diffusion rate was obtained by coating the wafers with a solu-

tion of methyl alcohol saturated with BZO However, the uniformity of

3.

junctions obtained with B_O_ was poorer than those obtained with BBr3

2:-3

and BN. In the latter cases the deviation in sheet resistance of %8 %
and <10 % were observed. Anodic oxidation and subsequent etching in BHF
were employed to prepare samples for resistivity profile neasurement.

The results obtained were later used in solar cells fabrication. Among

the three methods of providing boron impurities for the diffusion pro-



cess the technique based on B20 was simplest and most economical. The

3
cells obtained with this technique had 3.5 % efficiency, the open circuit
voltage (Voc) of 0.49 volts, the short circuit current density (JSC) of
17 mA/cmzand a fill factor of 0.42. Preliminary results indicated that

better control of impurity profile could be achieved by prior oxide for-

mation before diffusion.
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