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Effect of Rapid Thermal Annealing Process on

the Properties of Ga-doped ZnO Films Grown by
MOCVD
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AARAF A RS BICERABAALTAE LT & XK LR E 350 CoIKME T R K% 400 A4 (Ga-
doped ZnO, GZO) # % » GZO HIEF 04454 B AL WAL ZF IR T H 0 £ 20 scem it - Kot %
¥ EKAF @R T GZO HEE G REBHFMEEEME - A TREERYLEHN  RMEHEG R
WAL G £ RAIRILM 550 °C TH4F GZO HBLEAT 2 4w el 3R KJRFE - 7 beik 23R KR 1% - &AM
R, GZO HREey & oo B 324 o dedb - IR FE R T A R AN FAR KR 8y GZO H AR B A &7 90%
WHFEFE GEREE  400—800 nm) ° #RBE FAXELLERBAT % GZO FBER K ZF RER
F 57 10 scem B GZO H NG A ZRAMRIE 5 biF GZO Heg & b ik 32385k - w AT A B,
B RRIRER BB L o A B RIRE TR TE LR E L e o M dy Peik 1R KR 72
%% GZO FGBLey T E T A BOUBEAK 0 Baow Pk 2GR R AR HH GZO B an H ey BL5 28 ¥ Bhwy -

In this research, Ga-doped ZnO (GZO) thin films were prepared on sapphire substrates at the growth temperature
of 350 °C by using metalorganic chemical vapor deposition (MOCVD). The Ga concentration of GZO film can be
modified by increasing the TEGa flow rate from 0 to 20 sccm. The structural, optoelectronic and photoluminescence
characteristics of GZO films were analyzed in detail. To enhance these properties of GZO, these as-deposited films
were further treated by performing the rapid thermal annealing (RTA) process at 550 °C for 2 minutes with the N2
atmosphere. It can be found that the crystal quality of GZO films was improved through the RTA process. Moreover,
based on the transmittance spectra, we can observe that the as-deposited and annealed GZO films both had high
transparency above 90% (wavelength range: 400 — 800 nm). The photoluminescence results revealed that GZO films
possessed a mixed bandgaps as the TEGa flow rate was higher than 10 sccm in the film’s growth. In addition, the
enhancement of crystallinity and a blueshift in bandgap peaks also appeared in these GZO films. On the other hand,
the intensity of the bandgap to broad band luminescence peaks was enhanced. Besides, the electrical resistivity of
GZO can be decreased efficiently via the RTA process, indicating that the RTA treatment is highly beneficial for
improving the characteristics of GZO films.
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PR+ JEEE GZO WHIEAE BVE B 1% 1 BE PH R (A
R -
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