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Abstract

Undoped, aluminum- and gallium-doped ZnO thin films were deposited on soda-lime
glass substrates by magnetron sputtering method in gas mixture of hydrogen and argon. After
deposited, all films were annealed at various temperatures in the range 0f200 — 500°C in air
ambience. The effects of annealing temperature on structural, morphological, optical and
electrical properties of the films were investigated by XRD, FE-SEM, UV-Vis, and Hall
measurements, respectively. The formation of point defects when hydrogen diffused out of
the films at high annealing temperature was studied by photoluminescence spectra. There
was a significant change in carrier concentration, Hall mobility and resistivity of all films
when annealing temperature increased from 200 °C to 300°C. This showed that hydrogen in
ZnO crystal lattice may mainly locate at Bond-center site (Hsc — between Zn and O) or Anti-
bonding site (Hag) because hydrogen located at oxygen vacancy (Vo-H) was stable until the
annealing temperature is higher than 400°C. Furthermore, photoluminescence results showed
a strong increase of visible emissions that represented for defect formation at high annealing

temperatures.
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Tém tit

Mang moéng ZnO, AZO va GZO dugc ling dong trong moi truong hdn hop khi argon
va hydro trén dé thay tinh bang phuong phap phun xa magnetron. Sau d6 tit ca cac mang
nay déu duoc nung nhiét trong mdi trudng khong khi tir 200 — 500°C. Sy 4nh hudng cta
nhiét d6 nung I1én cac dic trung ciu trac, hinh thai hoc, quang va dién duoc khao sat chi tiét
va lan lugt boi cac phép do XRD, FE-SEM, UV-Vis va Hall. Ngoai ra, phd quang phat quang
dd duoc str dung dé phan tich cic sai hong diém gay ra boi hydro khuéch téan ra ngoai khi
nung & nhiét do cao. Nong do hat tai, do linh dong Hall va dién tré suét cia tit ca cac mang
thay d6i manh khi nhiét o nung nhiét tang tir 200 — 300°C. Diéu ndy c6 nghia rang hydrogen
trong mang tinh thé chil yéu ton tai & vi tri tim lién két (Hsc — oxy nam giira Zn va O) hodc
& vi tri phan lién két (Hag — hydro lién két voi O), bai vi hydro ton tai & vi tri nat khuyét oxy
(Vo-H) kha bén cho dén khi nhiét d6 nung nhiét 16n hon 400°C. Cac két qua phan tich phd
quang phat quang cho thiy cac phat xa kha kién gy ra boi cac khuyét tat ting manh theo

nhiét d§ nung.

Tir khéa: mang mong ZnO, hydro, phd quang phat quang, sai hong.
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