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Indium Tin Oxide (ITO) thin films is widely used in solar cell and other optoelectronic devices. it has high electrical conductivity and transmission in visible and near infrared spectrum. Its conductivity and transmission can be controlled by suitable heat treatment. Thin Film of ITO with the thickness of 300 nm is deposited on glass substrate by RF sputtering in the atmosphere of (90%Ar, 10%O2) gas mixture at room temperature. After annealing in air the average transmission of layer increased to 93% for visible spectrum but is 86% for layers annealed in vacuum, on the contrary the sheet resistance increases after annealing in air but reduces in vacuum. In order to determine the optimum condition, a parameter Q is defined, which is the ratio between optical transmission to electrical resistivity and can be considered as a factor for indicating the electro-optical properties of layer. It has been observed the maximum value of Q is obtained for the layer annealed at 400°C in vacuum is 47 but in air is 32. The XRD and SEM analysis proves that heat treatment of layers at 400°C in vacuum increases the average size of grains to 35-40 nm and the crystallinity moves toward (222) direction.
