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Mang mong HIGZO duoc ché tao tir bia gbm ZnO ddng pha tap 3 nguyén t6 Ga, In va
H véi ham luong tap chat Ga - 0.1 at.% va In - 0.05 at.%, ti 1& khi Ha/(H2+Ar) - 3.5% bing
phuong phap phtn xa magnetron dc. Khi so sanh véi mang mong ZnO thuan, 12O (0.05 at.%),
GZO (0.1 at.%) va IGZO (Ga: In = 0.1:0.05 at.%) duoc ché tao trong cing didu kién, bé day
(1000 nm), nhiét do dé (100°C) cho két qua tdt vé tinh chat dién, ciu tric va dac biét 1a gia tri
d6 linh dong. Dya vao tinh chat hda hoc cua cac nguyén té tap chat va két qua thuc nghiém,
cac nguyén to Ga, In cho thay vai trd cung cap hat tai cai thién d6 dan dién, thé hién qua viéc
tang dang ké ndng do hat tai tir n = 101° cm (ZnO) I1&n 1.26x10%° cm™ (IGZO). Tap chat H ¢c6
vai trd vira cung cap hat tai, vira thu dong hoa céc sai hong trong ciu triic mang IGZO lam d6
linh dong dién tur tang dot bién tir p = 30 cm?/Vs (IGZ0) 1én 50 cm?Vs (HIGZO). Qua do,
mang mong HIGZO c6 dién tré mat dat Rs = 4.3 Q/[, d6 truyén qua trong ving anh sang kha
kién va hong ngoai gan trén 80%. Mang mong HIGZO dap tng tot yéu cau lam dién cyc trong

sudt trong cac tng dung & nhiét do thap.
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HIGZO thin films on glass substrates were prepared by dc magnetron sputtering from ceramic
ZnO targets composed of 0.05 at.% In and 0.1 at.% Ga. The sputtering was carried out in gas
mixture of H + Ar with partial pressure Ho/(Ar+H>) ratio of 3.5%. As compared to different
thin films such as pure ZnO, 1ZO (0.05 at.%), GZO (0.1 at.%) and 1GZO (Ga:In = 0.1:0.05
at.%) deposited under same conditions (thickness of 1000 nm and substrate temperature of
100°C), HIGZO thin films showed good results of electrical properties, crystalline structure,
especially electron mobility. Based on chemical properties of the dopants and the experimental
results, Ga and In showed the capability of providing free electron to electrical conductivity,
which is demonstrated by significantly increased concentration from 10'° cm™ (ZnO) to
1.26x10%° cm (1GZO). Furthermore, H impurity had the role of both supplying free electron
and passivating defects in the 1GZO films, which increased the electron mobility from 30
cm?/Vs (IGZO) to 50 cm?/Vs (HIGZO). As a result, the HIGZO thin films obtained sheet
resistance of 4.3 Q/[1 and transmittance in the visible and near-infrared regions over 80%. The
HIGZO thin films met the requirements as transparent electrodes in low-temperature
applications.
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