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Indium nitride (InN) and tin nitride (SnN,) thin films were produced with reactive d.c. magnetron
sputtering technique. The films were optically and photoelectrochemically characterized and the energetic pos-
tions of the two semiconductor’s band edges were determined with respect to the NHE. A spectroscopic bandgap
determination of InN showed that the film had an indirect bandgap of 1.4 eV and a direct bandgap of 1.8 eV. The
optical spectra of SnN, indicated a bandgap energy of approximately 1.4 eV. All nitride films showed photore-
sponsein 0.1 M K (ag.) electrolyte at an irradiation intensity of 1000 wniZ,

Various semiconductor materias, like S, GalnP,, InP and TiO,, have been designed
and tested for solar cell and photoelectrochemica (PEC) cell gpplications. Here we eport about
two nitrides, indium nitride (InNN) and tin nitride (SAN,), which were produced by d.c. magnetron
Sputtering and opticaly and photodectrochemicdly characterized. Little is reported about nitrides for
solar energy purposes. However, Turner et al made a photoel ectrochemicd investigetion of gdlium
nitride, GaN. They dowed that the materia was photoactive in a photoeectrochemicd cell. The
band edge positions of GaN were situated so that electrolysis of water was possible without an ex-
terna bias. However, GaN is a wide bandgap semiconductor with a bandgap around 3.4 eV and
only asmal fraction of the incoming solar irradiation can be utilized in the photolysis. InN could be a
more suitable nitride since it bandgap energy was found to be around 1.4 eV. Another interesting

nitride semiconductor istin ritride with abandgap also around 1.4 V.



The present contribution is afirst report from our initid atempt to synthesize and photod ectrochemi-

cd study these interesting semiconductor materias. The photoelectrochemica charecterization of the

sputtered nitride films strongly indicated the possibilities to use photoactive electrodes based on sin

ole layers or combinations of indium- and tin nitride for solar energy purposes. Thisis dueto severd

reasons.

1. The position of their valence and conduction band edges (see fig. 1.) makes them interesting for solar energy

storage via photooxidation of water in a PEC cell.

2. They are aso interesting for solar electricity generation, due to the favorable band gap energies of these

semiconductors. The peak efficiency for solar energy conversion occursfor abandgap intherange 0.9to 1.6

eV, so both the sputtered InN and SnNyand combinations of those are of interest. Thisisvalid also for solid

state devices based on indium and tin nitride.

3. They are interesting due to the exp ected low cost of the materials; this is true especially for SnN, since tin

and nitrogen are abundant and availabl e substances.
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Fig. 1. Position of energy bands of InN and SnN, (and a few other common semiconductors) at pH 1

with respect to the electrochemical scale. The standard electrode potentials of hydrogen and

oxygen are also shown for reference.



