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Fundamental Studies on Semiconductor-Liquid
Junction Solar Cells (Part 2)

—Electrical Properties of the n-Si-Electrolyte-Pt
System (Photoelectric-chemical Cell)—

by Toshiji UmEzAWA, Koji MATsuyaMa, Naoshi SAKAGUCHI
and Yasuyuki TAKASUGI

The semiconductor-liquid junction solar cells using polycrystaline titanium oxide
(n-type semiconductor) were previously reported by the authors. In this paper, the
electrical properties of cells using n-Si are described with several different surface
treatments.

The initial etching in HF4+HNO; solution for 20 sec and in HF solution for 60 sec
after baking at 1000°C for 2 hr in air to dope boron from the surface of n-Si was the
most preferable surface treatment for converting solar energy to clectric energy.

It was found that the boron thermally doped n-Si was very effective for surface
stabilization, and that boron-doped and paradium-coated n-Si photoelectric-chemical
cells had a high solar to electric power conversion efficiency of 4%.

The evaporated Pd film was heat-treated at 400°C for 1 hr under 2x107° Torr, and
this treatment served to prolong the life time of the electrodes.
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Fig. 1. Solar energy distribution.
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Fig. 2(a). Schema of vessel used for experiment.
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Fig. 2(b). Experimental apparatus for V-I characteristics.
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% p-Si K& X T p-n AN TERELOEE (B) for a thermally B-doped p*/n-
DERBLTWDEELZDLNSD, Si electrode.
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Table 1. Etching conditions.
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[y infaat etchmﬁgﬁ/ii,i‘ etching time in HF
elecrode i methode ’ time } solution after B deping

60 sec

No. 1 ‘ sputter etching ‘ 50 min |

No. 2 | chemical etching | 20sec ‘\ 60 sec
No. 3 i (HF : HNO3=1:4) ‘ 10 sec 60 sec
No. 4 \ ” | 20sec ‘ 30 sec
No. 5 | l 20 sec 75 sce
No. 6 I ‘ 30 sec \ 60 sec
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Fig. 4. A PEC cellffor the HI photoelectrolysis.
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Fig. 6. Short photocurrent vs. time charac-
teristics.
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Schema of photoelectric-chemical cell and light source.
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Fig. 10. Load terminal voltage (V)and output
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2 electrodes (Table 1).
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Fig. 12. Load terminal voltage (V) and output power (W) vs. load
current curves for AuPd coated No. 2 electrode (Table 1).
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Fig. 13. Energy band diagrams for n-type semiconductor PEC cell (a) and
p-type semiconductor PEC cell (b).
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