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ABSTRACT

Undoped ZnO and Sb-doped ZnO (0.3-10 at. %) thin films have been prepared by
APCVD technique on the glass substrate at (400C°, 425C°, 450C°, 475C°, 500C°). The

structural, optical and electrical properties of these thin films were studied. The results of
the structural tests showed that these Films of ZnO:Sb were successfully prepared by
(APCVD) X-ray measurement revealed that thin film structure was Polycrystalline of
Hexagonal Wurtzite type with preferential orientation along the (002), (100) direction, in
addition peaks for some phases for Antimony oxides were appeared. AFM measurement
revealed that thin film have Roughness Average (19.4 nm) & RMS (24.3 nm). The optical
measurement Transmission (7”) were increase with as the doping percentage increased and
decrease with increased substrate temperature, were found (79-90%), the band gap
energies of the ZnO:Sb thin film are nearly the same as the pure ZnO. the best Electrical
conductivity is appear with ZnO thin and (10% Sb) concentration at substrate temperatures
(400C°). The Hall measurement revealed that Resistivity were (1.8 Q.cm), mobility
((146-4749) cm?/V.sec) and carrier concentration (10" cm™). The doped and undoped ZnO
films exhibited n-type conductivity.

Keywords: ZnO:Sb thin films.
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nA=2dsin® . (2)
1,2,3.. m )
(ZnO:Sb)
.(400°C)
| Sample || (20)Degree || d(A) | (hkl) | FWHM (deg) || D(nm) |
31.3575 2.85039 100 0.245 67.8
ZnO (pure) || 340175 || 2.63334 | 002 | 0.215 | 772 |
| 358166 || 2.50509 || 101 || 0.246 | 673 |
| ZnO:Sb(1%) ||  32.4843 || 2.75405 | 100 || 0.215 | 77.01 |
200 0% | o o 3]
| ZnO:Sb (5%) || 327233 || 2.73448 | 100 || 0.0867 | 2472 |
: FWHM , :hkl
(AFM) (AFM)
(5000 nm) (400°C , 500°C)
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AFM (6-A,B,C)
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| Sample || T 400°C | T 500°C |
‘ H Roughness(nm) H RMS(nm) H Roughness(nm) H RMS (nm) ‘
| Pure || 19.4 | 24.3 | 18 I 22.8 |
| 1%Sb || 19.3 I 244 I 0.668 I 0.879 |
| |

5%Sb || 2.42 | 4.24 | 10.1 I 20.9
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Optical Properties
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Electrical Properties
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