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Abstract: ZnO-based transparent conductive films have been widely studied to achieve high performance optoelectronic devices

such as next generation flexible and transparent display systems. In order to achieve a transparent flexible ZnO-based device, a

low temperature growth technique using a flexible polymer substrate is required. In this work, high quality flexible ZnO films

were grown on colorless polyimide substrate using atomic layer deposition (ALD). Transparent ZnO films grown from 80 to

200C were fabricated with a metal-semiconductor-metal structure photodetectors (PDs). As the growth temperature of ZnO film

increases, the photocurrent of UV PDs increases, while the sensitivity of that decreases. In addition, it is found that the response

times of the PDs become shorter as the growth temperature increases. Based on these results, we suggest that high-quality ZnO

film can be grown below 200C in an atomic layer deposition system, and can be applied to transparent and flexible UV PDs

with very fast response time and high photocurrent.
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Fig. 1. Cross-sectional schematic (a) and photograph (b) for ZnO-
based metal-semiconductor-metal (MSM) ultraviolet photodetectors
fabricated by a hard masking process.
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Fig. 2. (a) AFM images of ZnO films grown on colorless polyimide
substrates with different growth temperatures from 80 to 200°C, (b)
the surface root mean square roughness, and (c) average surface grain
size of ZnO films as a function of growth temperature.
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Fig. 3. (a) The overall image of the whole samples and non-deposited
bare CPI film and (b) transmittance of the fabricated samples under
different growth temperature and a non-deposited bare CPI film.
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Fig. 4. PL spectra of ZnO film on colorless polyimide substrates
grown at 150°C and 200°C in the ALD system.
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Fig. 5. (a) Log scaled I-V curves of dark (dot line) and UV currents
(solid line) for ZnO-based photodetectors grown at the different
growth temperatures, (b) the photocurrent of photodetectors as a
function of bias from -1.0 V to +1.0 V. The photocurrent (Iphoto) is
calculated by subtracting lgark from IUV (Iphoto = Lyv - ldark).
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Fig. 6. Photocurrent (Iphoto) and photosensitivity (Suv) of ZnO-based
photodetector as a function of ZnO growth temperature. Photocurrent
and photosensitivity were measured at a bias of +1.0 V bias.
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Fig. 7. Time dependent photocurrent of ZnO-based photodetectors grown at (a) 80, (b) 100, (c) 150, and (d) 200°C. (e) The rise and fall time

of the photodetector as a function of growth temperatures.
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