Atomic layer deposited Al-doped ZnO for flexible optoelectronics 
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With the emergence of flexible electronics, transparent conducting oxides (TCO) alternative to ITO (indium tin oxide) have attracted increasing attention because their constituent raw materials are nontoxic, abundant and with low cost. TCO materials [1] are utilized as electrode materials in a wide variety of optoelectronic devices, including photovoltaic cells, flat panel displays, and organic light-emitting diodes (OLEDs). 

Atomic layer deposition (ALD) has been the thin-film deposition method of choice for a number of challenging applications in microelectronics, and it should be a highly relevant technology for the transparent flexible electronics as well [2]. A high-performance conducting Al-doped ZnO (AZO) thin film electrodes are deposited on mica substrates by alternating diethylzinc Zn(CH2CH3)2, DEZ; Al(CH3)3, TMA and deionized water (H2O) precursors in an ALD reactor (Beneq TFS-200) at 150-200 °C. Structural, electrical, and optical properties of deposited AZO films on mica are measured towards the TCO application. It is found that AZO/mica retains its low electric resistivity, even after continuous bending of up to 1000 times due to the unique layered structure of mica.
Moreover, AZO/mica –based flexible light valve device using polymer dispersed liquid crystals (PDLC) has been fabricated, supported by video demonstration of the device functionality. The measured driving voltage and response time values reveal the great potential of AZO/mica for integration into the next generation ITO-free flexible and stretchable devices.
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