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Abstract

We report the characterization of zinc oxide (ZnO) thin-film transistors (TFTs)on a glass substrate
fabricated by pulsed laser deposition (PLD). ZnO films were characterized by X-ray diffraction (XRD), atomic
force microscope (AFM) and Hall effects measurement. The XRD results showed high c-axis oriented ZnO (0002)
diffraction corresponding to the wurtzite-phase. Moreover, the crystallization and the electrical property of ZnO
thin films grown at room temperature are controllable by PLD growth conditions such as oxygen gas pressure.
The surface roughness of the ZnO films is very smooth, with a root-mean-square roughness of 1 nm. The Hall
effect measurements show that we have succeeded in fabricating a ZnO film on glass substrates with an electron
mobility of 21.7 cm?/Vs. By using a ZnO thin film grown at room temperature and a HfO, gate insulator, a
transconductance of 24.5 mS/mm, drain current on/off ratio of 44 X 10¢ and subthreshold gate swing of 0.26 V/
decade were obtained.
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MEINTWBH L2, poly-Silda-SHZ LB EYEEAHS
2HFT E BT OBEIEREIERE D R & Vv &) FE
W BHH, ¥—PEIMEL, HRWELT 1 A7 LA I
RS 213D 5D X 2 i3 2 [0 5
THY, ThETA1 AT LA OROREZ TS En
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Z 2 TR, Sl < H LW KA H 773 4
AL L THALY 8K 2 7273 ADEAIL
I TwD, IR -8R »EHL S
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EHAEDLELZLICXYELITEHRTNA A
NOEPEMENTVENSTHS. TOHPT
L7 ENT 7 ABELY FE (Amorphous oxide
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semiconductor, AOS) (Z20044FE 12K TR DEFHS &
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T TR A G T8k & L TERRN OB
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72Zn0OD /N v F ¥ % v 713337eVTAOSE [ #£1C
ZnO% IEVER ICH W72 TFTIEZ % < OWFFEs% B THf
FREINTEO. KEFIMEA 70T, R
Mty sy —ZBVTd, ThETHFRIYE
% ¥ ¥ — (Molecular beam epitaxy, MBE) i #%
HWT, %7747 EMKIIZZn0/ZnMgON T 1
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IZoWTHE L TE .

AR TIE SNV AL —HF —HFE (pulsed laser
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FEAR I B L S 72 Zn O IS 2 3 1 g W2
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ZnO #E % W CTTFTOER S X OFFHili 217 - 72.
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Fig. 1 Schematic of the fabricated ZnO TFT.
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Fig. 2 AFM morphology of the ZnO films surface.
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Fig. 3 XRD spectra for ZnO thin films.
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Table. 1 Electrical properties of ZnO films

Thickness Mobility Carrier density Sheet resistance
(nm) (cm?/Vs) (cm™) (kQ/cm?)
100 310 1.64 x 10" 1.2
50 36.8 7.22%10'8 47
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Fig. 4 Output characteristics of ZnO-TFTs.
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Fig.5 Transfer characteristics of ZnO-TFTs.
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Fig.6 Schematic of a sample structure. First, a
thin ZnO buffer layer was deposited at room
temperature in 1 X102 Torr of oxygen. Next,
the undoped ZnO channel layer was deposited
in at room temperature 1 X10 4Torr. The
total thickness of films was in the range of
40 nm.
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Fig. 7 XRD spectra of ZnO thin film with buffer layer.
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Fig. 8 RMS roughness of ZnO films with buffer layer.
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Fig. 9 Electron mobility and carrier density of
ZnO thin films with buffer layer.
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Fig. 10 Output characteristic of ZnO TFT with
buffer layer.
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Fig. 11 Transfer characteristic of ZnO TFT with
a 20-um-long gate.
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