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Deposition Temperature and Annealing Temperature Dependent
Structural and Electrical Properties of Ga-doped ZnO on SiC
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Abstract: The characteristics of Ga-doped zinc oxide (GZO) thin films deposited at different deposition
temperatures (TS~250 to 550C) on 4H-SiC have been investigated. Structural and electrical properties of
GZO thin film on n-type 4H-SiC(0001) were investigated by using x-ray diffraction(XRD), atomic force
microscopy (AFM), Hall
spectroscopy(AES). XRD 2 © scan shows GZO thin film has preferential orientation with c-axis

effect measurement, barrier height from I-V curve and Auger electron
perpendicular to SiC substrate surface. The lowest resistivity (~1.9x10-4 Qcm) was observed for the
GZO thin film deposited at 400C. As deposition temperature increases, barrier height between GZO and
SiC was increased. Whereas, resistivity of GZO thin films as well as barrier height between GZO and
SiC were increased after annealing process in air atmosphere. It has been found that the c-axis oriented
crystalline quality as well as the relative amount of activated Ga3+ ions and oxygen vacancy may affect

the electrical properties of GZO films on SiC.
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1. M E 2 74, =2 A=A, a8z F9¥3 TCO (transparent
conductive oxide)®] A7+ H a3t} [1,2].

Ew AxA  AEE (transparent  conductive T oA A WAl A& Fihlel= (Si0)E
oxide)> LED (light emitting diode), solar cells, poly@ol] wz} ¢k 3~326 eV #WE=RS 7FA 3 Q)
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N& 4H-SiC (p~0.019 Qcm) dlolHE AF 3
. Ni& 4H-SiC HlWel EHA3x RTA (rapid
thermal annealing, Newyoung Inc.)& ©]&3dlo] 91
AdS HA3A Y. PLD (pulsed laser deposition) 3
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(PANalytical Inc.) 2 © &S SAHsAY. GZO 9
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Fig. 1. XRD ©-2 O patterns of GZO thin film on SiC
structure. GZO thin films were deposited at deposition
(a) 250C, (b) 4007, 5507C,
respectively, by a PLD.

temperatures of and (c¢)
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Fig. 2. Hall effect measurement data showing mobility,
resistivity, and carrier concentration of GZO thin films on
4H-SiC as a function of the deposition temperature.
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Fig. 3. AFM images for GZO deposited on SiC at
substrate temperatures of (a) 250, (b) 400, and (c) 5507C,

respectively.(d), (e), and (f) are AFM images of post

annealing in 20 mTorr of air atmosphere for (a), (b), and
(¢), respectively.
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Fig. 4. Deposition temperature and annealing dependent
various barrier heights for GZO/SiC are shown.
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Fig. 5. Relative element profiles of Ga, Zn, O, Si, and C in
GZO thin films on SiC deposited at (a) 250°C, (b) 400C, and
(c) 550C, and relative amount of Ga, Zn, O, Si, and C for
annealed GZO thin films deposited at (a) 250°C, (b) 400°C,
and (c) 550C.
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