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It is expected that the thin-fi lm modules will dominate new markets. Therefore the work with 
new materials and structures continues, in order to develop new technologies and improve solar 
cells. To our opinion, his work opens possibility of using the new material and photosensitive struc-
tures based on it as thin fi lm solar energy photoconverters.

Currently in Russia, Ukraine, and Kyrgyzstan exist and develop programs of development of 
alternative energy, including solar power, a number of joint projects with foreign fi rms, which are 
practically engaged in supplying silicon feedstock and replication of foreign equipment and techno-
logy.

In the European Union since 1997, the annual cost of creating photovoltaic technologies esti-
mated sum of 100 million U.S. dollars; Germany had the largest contribution — about $ 40 million. 
To coordinate research in the fi eld of solar energy, a special commission with headquarters in Brus-
sels.

It is expected that the thin-fi lm modules will dominate new markets. German market is also ex-
pected to tilt toward the thin fi lm photovoltaic modules due to the gradual reduction of feed-in tar-
iffs for electricity produced from photovoltaic plants, which leads to a desire to reduce capital costs. 
The main manufacturer of thin-fi lm modules — the American company United Solar, which pro-
duced 22.0 MW of modules in a three-layer of amorphous silicon. This paper considers the photo-
sensitivity (PS) Au- oxide -n-GaP structures in the photon energy to determine the bandgap oxide 
Ga2O3 (Egox) and elucidate the infl uence of iron oxide (Fe2O3) on the photocurrent spectrum of the 
Schottky barriers. Technology for manufacturing nanostructured Schottky photodiodes based on n-
GaP discussed in detail in [1]. After chemical etching with a mixture of Br2 (4 %) + C2H5OH (96 %) 
followed by washing with ethanol, the surface of n-GaP was treated with ethanolic sodium bromide, 
iron (FaBr2 · 6H2O). On the treated surface consistently created nanooxidized GaP layer (Ga2O3) 
optimal thickness δ = 3–6 nm, then the barrier contact (BC) application Au nanolayer thickness of 
12–14 nm. Oxide layer and BC were created by a chemical method [2]. Barrier contact area was 
0,10 ÷ 0,40 cm2. Structural diagram and basic experimental results are illustrated in Figure l.

In the visible (2–3 eV) and also in ultra violence (UV) (4,5–6,2 eV) regions of the spectrum 
we fi nd new patterns (Fig. b). In the long-wavelength part of the spectrum there is a maximum of 
hvm1 = 2,35 eV. This is apparently due to the formation of iron oxide (Fe2O3) Egox ≈ 2,3  eV  to the 
interface (Fig. b). In the UV part of the spectrum in the range of 5,0–6,2 eV is observed growth of-
photosensetivity with increasing of energy. When illuminated structure Au- oxide -n-GaP, the oxide 
layer Ga2O3 is doped by iron and gold Au nanolayer are infl uenced by the high internal electric fi eld 
of the space charge and under the action of high-energy photons with hv > 5 eV in the dielectric 
(oxide) photocurrent arises due to photoexcitation of carriers charge of contact and movement of 
this charges through permitted zones [4].
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Figure 1. The scheme of illumination and the construction of structures (a), 
Spectral dependences of the relative quantum effi ciency of photoconversion 

of Shottky barrier (b).

When hv > 5 eV, the photocurrent in the range of 5,0–6,2 eV was exponential (Fig. b). It is im-

portant to emphasize that the experimental dependence 21
0f

I  from hv (Fig. b) was linear in the range  
hv = 5,7–6,1 eV. This allows using widely known methods [3] to determine the band gap of the 
oxide Ga2O3, formed on the surface of GaP. In our data, the value of Egox  for Ga2O3 was found to be  
Egox = 5,5 ± 0,05 eV at 300 K. Thus, the formation on the surface of GaP layer nanooxide iron cre-
ates nanostructure Au-Ga2O3-n-GaP specifi c properties are of great practical importance.
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