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Aluminium Antimonide (AlSb) with a good crystalline quality and suitable optical and electrical

properties has been investigated in order to develop AlSb-based room-temperature optoelectronic devices on

Si substrates. Firstly, ~400-nm-thick AlSb films were prepared by RF-magnetron sputtering process in argon
atmosphere at a pressure of 102 mbar, a power of 250 W and the ratio of pure Al and Sb of 95:5. Cu and Si
doping in AlSb films were performed to generate the n-type and p-type AlSb films by the ratio of Al, Sb and
dopants of about 90:5:5. XRD measurements showed that AlSb films were achieved with (111) preferred
orientation, a lattice constant of 6.1315 A and a crystal size of 50.85 nm. For doped AlSb samples, the AlSb:Si
films with a lattice constant of 6.1042 A and the AlSb:Cu films with a lattice constant of 6.1402 A were obtained.

To analyze the crystal structure quality of the AlSb films, Raman spectroscopy indicated that all AlSb films with

strains and lower crystal structure quality by Si and Cu doping. AFM measurements presented 5X5 m? surface
morphology of AlSb having an rms roughness of 2.13 nm for undoped AlSb, 2.85 nm for AlSb:Si and 3.81 nm for
AlSb: Cu with optimized contents of Cu and Si dopants of Cu content of 1% and Si content of 4%. From I-V
measurements, in case of the optimized samples, the electrical resistivity of the AlSh:Cu, the AlSb:Si and the
undoped AlSb were obtained as 2. 55, 4.23 and 199. 8¢ mQ-cm, respectively. Moreover, Hall- Effect
measurements showed n-type characteristics for AlSb films by Cu doping and p-type AlSb films by Si doping
with quite high sheet carrier concentrations of about -2.7572X10'" and 2.4381X10'® cm™, respectively. However,
for both cases, the carrier mobilities are still low. Nevertheless, PIN junction diode structure was designed and

grown on Si substrate to develop the AlSb-based diode devices with quite good diode characteristics.
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