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Influence of substrate temperatures on optical and electrical properties of ZnO:Al thin films

Yeun Gun Chung*, Yang Hee Joung**, Seong Jun Kang**

PLD ¥ 2.2 3wi.% Al ©) =39 ZnO E-AE 45k coming 1737 71 %] 9] 200 mTorr & 49 Ak
A 713 £ (100 ~ 250 T) o] whE AZO ¥iehe] 724, F344, 217]% 54& ZASgIth B8 o
dlgksil om, © 24 02) 34 ozt At 250 °C A4 A& AZO Wt A A 923 (002) B S

oml o we WE e 044° AT BE wbuo] AT dAelA 85% oldel FH&e BE m,
Burstein-Moss 371 #2E it} A7)H B4L 250 °C o)A AR whakol A 74 =3 Ao} T (3.48 x
10” em™y 9 ¥4 3 (1.65 x 107 sacm) e veb

ABSTRACT

The 3wt.% Al-doped zinc oxide (AZO) thin films were fabricated on Corning 1737 substrates at a fixed oxygen pressure of 200 mTorr
with various substrate temperatures (100 ~ 250 C) by using pulsed laser deposition in order to investigate the microstructure, optical, and
electrical properties of AZO thin films, All thin films were shown to be c-axis oriented, exhibiting only a (002) diffraction peak. The AZO thin
film, fabricated at 200 mTort and 250 C, showed the highest (002) orientation and the full width at half maximum (FWHM) of the (002)
diffraction peak was 0.44°, The optical transmittance in the visible region was higher than 85 %. The Burstein-Moss effect, which shifts to a
high photon energy, was observed. The electrical property indicated that the highest carrier concentration (3.48 x 10° ey and the lowest
resistivity (1.65 x 107 Qcm) were obtained in the AZO thin film fabricated at 200 mTorr and 250 C.
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Fig 1. (a) XRD patterns and (b) FWHM values for

AZQO thin films fabricated at a fixed oxygen pressure
of 200 mTorr with various substrate temperatures
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