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Effects of Oxygen on the Properties of Mg-doped Zinc Tin Oxide
Films Prepared by rf Magnetron Sputtering
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Abstract: Mg-doped zinc tin oxide (ZTO:Mg) thin films were prepared on glasses by rf magnetron
sputtering. O was introduced into the chamber during the sputtering. The optical properties of the films
as a function of oxygen flow rate were studied. The crystal structure, elementary properties, and depth
profiles of the films were investigated by X-ray diffraction (XRD), x-ray photoelectron spectroscopy
(XPS), and secondary ion mass spectrometry (SIMS), respectively, Bottom-gate transparent thin film
transistors were fabricated on N° Si wafers, and the variation of mobility, threshold voltage etc. with the

oxygen flow rate were observed.
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Fig. 1. Schematic diagram of bottom-gate TTFT.
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Fig. 2. XRD pattern of ZTO:Mg film sputtered at
0y/Ar= 0.
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Fig. 3. Optical transmittance of ZTO:Mg films. The
meaning of ZTO:Mg(0), ZTO:Mg(0.2) and ZTO:Mg(0.4) is
that ZTO:Mg film sputtered at Ou/Ar=0, Oy/Ar=0.2 and
0o/Ar=0.4, respectively.
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Fig. 4. Plot of (ahv)* as a function of hv for ZTO:Mg
films. Energy band gaps were obtained from the plot.
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Fig. 5. Plot of log(a) as a function of hv for ZTO:Mg
films. The Urbach energies were obtained from the
slopes of the linear region in the graph.
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Fig. 6. O s peaks of: (a) ZTO:Mg(0), (b) ZTO:Mg(0.2),
and ZTO:Mg(04). The peaks were deconvoluted by
Gaussian function.

719 AAEe ZTOMgHe A 258 F7HIAGE
AL EpEid o4 AAJh

Aok wE ZTOMgHe] A4 WskE =
Aat7] et XPS 242 AAsgrh il
2 92 v)ze WaE Sn3t QoA LA AU
o] A& Znst Mg: ZnO ® MgO=uh ZFaHA| 1,

(a)
/ —— measured values
Gaussian function

Intensity (a.u.)

484 86 PP 490
Binding Energy (eV)

—— measured values
oo deconvaluton by

(b)

Gaussian functions
— Addition of deconvoluted
Gauagian functions

Intensity (a.u.)

484 Fr 288 480
Binding Energy (eV)

—— measured values
(C) - daconvolution by
Gaussian functions
—— Addition of deconvaluted
Gaussian functions

Intensity (a.u.)

484 . 488 leB‘ : ] 480
Binding Energy (eV)

Fig. 7. Sn 3dso peaks of: (a) ZTO:Mg(0), (b) ZTOMg(0.2),
and ZTO:Mg(04). The peaks were deconvoluted by
Gaussian function.
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Table 1. Summary of the mobility (1), threshold voltage
(V1) and L/l of ZTO:Mg TTFTs.
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Fig. 8. Transfer characteristics (Ips vs. Vis) of ZTO:Mg
TTFTs.
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Fig. 9. Ins'"® vs. Vis of ZTO:Mg TTFTs. Threshold
voltage was defined as the horizontal intercept of the
linear line in graph.
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Fig. 10. Transfer characteristics of ZTO TTFT.
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Fig. 11. SIMS results of ZTO:Mg(0) film deposited on a
Si09 coated Si waler.
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