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The Effect of Annealing on Aluminum Doped Zinc Oxide Thin Films Fabricated
by Rectangular Filtered Vacuum Arc Deposition on Large Flat Glass Substrates
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Highly transparent, conducting, stabile Aluminum Doped Zinc Oxide (AZO) films are a

candidate for replacing expensive indium oxide (ITO) films in devices including thin

film transistors and electrodes for solar cells and displays. Filtered vacuum arc

deposition (FVAD) could be used to coat large areas and offers advantages over

other large area deposition techniques: no impurities, high packing density, good

adhesion, and cost-effectiveness. The objectives of this study were to determine the

effects of post-deposition annealing temperature and duration on the properties of

AZO films produced in a large FVAD system. Film microstructure, and electrical and

optical properties were determined as functions of the annealing parameters. The

AZO thin films were deposited using a zinc cathode that contained 9%at. aluminum.

Post-deposition annealing in air at 250

o

C for 15 minutes best improved the electrical

conductivity, It reduced r to 1.5×10

-3

 W cm, and increased n

e

 and m to 4.5×10

19

cm

-3

and 90cm

2

V

-1

s

-1

, respectively. r was stable over a period of 60 days. The annealing at

250

o

C for 15 min slightly affected the transmission; it increased the average T in the

visible and near infrared region. Annealing at 250

o

C shifted the UV edge of the

transmission band to shorter wavelength, increasing the band gap from 3.32 eV to

3.36 eV, while 150

o

C and 300

o

C annealing did not affect it. The main PL emission

peak was observed at 372 and 376 nm, indicating that the optical band gap of the

AZO films was in the range of 3.29 eV to 3.33 eV. Annealing improved the PL

emission intensity, demonstrating improved film structure. Annealing at 150 and 250

o

C for 15 minutes increased the crystal grain size up to ~37 nm, and at 300

o

C to ~38

nm.
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