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Photoluminescence studies of erbium-doped semiconductors have received

increasing attention since the pioneering work of Ennen et al. in 1982*. When triply

ionized, Er

+3

 ions are able to exhibit radiative transitions from inter- 4f levels that,

depending on the host matrix, can give rise to infrared, visible, and/or ultraviolet

luminescence. Accordingly, various Er-doped compounds have been extensively

investigated towards the development of photonic devices. In this work, TiO

x

N

y

 thin

films doped with Er were grown on crystalline silicon substrates through ion beam

deposition (IBD) by sputtering a pure titanium target (99.999%) decorated with erbium

pieces. The growth occurred by keeping the substrate at 500

o

C and by using different

mixtures of nitrogen and oxygen high-purity gases. After deposition, the films had their

chemical composition and environment analyzed, in situ, by X-ray photoelectron

spectroscopy (XPS). Then, the films were removed from vacuum conditions and

thermally annealed under a flow of oxygen at 250, 500, 750, and 1000

o

C for 30 min.

In order to investigate the influence of the thermal treatments, the films were

investigated by means of glazing incidence (1

o

) XRD measurements and Raman

spectroscopy. Photoluminescence experiments were also carried out by exciting the

films with 488 nm photons. The experimental results indicated that either the

composition or the structure of the films changed depending on the temperature of

thermal treatment. Both the Anatase and Rutile phases of TiO

2 

were observed in the

films after annealing at 750

o

C and 1000

o

C, respectively. In fact, these phases

correspond to different chemical environments near the Er

+3

, which gave rise to

differences in the intensity and/or spectral characteristics of the Er

3+

-related

photoluminescence . That was the case for the light emission observed in the visible

(~ 520-550 nm and ~ 650nm) as well as in the near-infrared  (~1540 nm) regions. The

main characteristics of these transitions, and the influence of the nitrogen

concentration on the properties of the TiO

x

N

y

 films, will be presented and discussed in

view of deposition conditions and experimental results. *H. Ennen, et al., Appl. Phys.

Lett. 43 (1983) 943
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