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Structural properties of ZnO films doped with Indium
by chemical spray pyrolysis.

Prof. Khudheir A. Mishjil.  Rasha Salah Abbas,
Al-Mustansiriyah University- Education College (2017).

Abstract:-

Undoped Zinc Oxide and Indium doped Zinc Oxide with different doping
percentage (1,3,5,7)% by chemical spray pyrolysis have been deposited on
aglass substrate temperature (400 ° C) , The thickness of the prepared films
were (300+£25) nm. The nature of Structure was examined by X-ray
diffraction technique. It was found that. The prepared undoped ZnO and In
doped ZnO have a hexagonal polycrystalline structure . With aprefered
Orientation along (101) for the undoped and In doped ZnO with doping
percentage (1,3)% . The preferred orientation was changed to be (002) for
the doping percentage (5,7)% . Also it was found that the average
crystallite size decrease as the increase in doping percentage (37.3 — 8.5)
nm. AFM images confirm that there is adifference in the nature of film
surfaces and the average grain size decrease with the increase of doping
percentage (104.57 — 87.99) nm . It was noticed there is avariation in nature
of film surface through the images of Scanning electron microscope . From
the EDS it has been identified.

Key Words: Structural properties , ZnO:In films , Chemical Spray
Pyrolysis.
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Sample | 20(degree) dnw (A) | FWHM(degree) hkl
31.769 2.8149 100

34.421 2.6036 002

ZnO (JCPDS) 36.252 2.4760 101
47.538 1.9111 102

56.602 1.6255 110

31.646 2.8250 0.2373 100

34.362 2.6076 0.2886 002

ZnO (pure) 36.125 2.4844 0.2236 101
47.403 1.9162 0.2645 102

56.585 1.6251 0.0800 110

31.611 2.8280 0.4600 100

34.428 2.6028 0.0300 002

ZnO: In (1%) 36.040 2.4929 0.6400 101
47.529 1.9115 0.4400 102

56.225 1.6347 0.0400 110

31.521 2.8359 0.5600 100

34.153 2.6231 1.3700 002

Zno:1n (3%) 36.000 2.4969 0.7734 101
47.419 1.9156 0.4600 102

55.915 1.6430 0.1800 110

31.571 2.8315 0.3800 100

34.158 2.6227 0.9200 002

Zn0:In (5%) 35.917 2.4983 0.1600 101
47.479 1.9134 0.1400 102

56.055 1.6392 0.1800 110

31.561 2.8324 0.4000 100

34.123 2.6253 0.9700 002

Zn0:In (7%) 35.887 2.5003 0.4200 101
47.259 1.9217 0.5400 102

56.245 1.6341 0.1600 110

2
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Sample a (A) c(A) dnia (A) hk
ZnO (JCPDS) 3.2498 5.2066 5232,‘2 38(2)
ZnO(pure) 3.2620 5.2153 ggg?g (1)82
ZnOo:1n (1%) 3.2655 5.2057 32533 (1)82
ZnO:1n (3%) 3.2746 5.2463 ggggi 382
ZnO:1n (5%) 3.2696 5.2455 ggg;? (1)82
ZnO:In (7%) 3.2706 5.2507 §2§§§ 38(2)
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ZnO (pure) 18.0625 0.0039 37.3 1.4714 101
Zn0:1n (1%) 18.0200 0.0111 13.0 1.0575 101
Zn0O:In (3%) 18.000 0.0135 10.8 1.6665 101
Zn0O:In (5%) 17.0794 0.0160 9.0 1.2824 002
ZnO:In (7%) 17.0618 0.0169 8.5 1.0842 002
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Microstrain Dislocation Number of
Sample S) Density crystallites/Area
®), 101 /cm 2 (N2 , 10*?/cm?
ZnO (pure) 0.1670 0.7187 0.6744
ZnO:In (1%) 0.2172 5.9171 15.9308
ZnO:1n (3%) 0.7624 8.5733 27.7841
ZnO:In (5%) 0.7471 12.3456 48.0109
ZnO:In (7%) 0.8470 13.8408 56.9916
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Surface RMS

Sample Avg.Diameter (nm) Roughness
(nm) (nm)
ZnO(pure) 104.57 9.89 12.8
Zn0O:In (1%0) 100.66 4.31 5.68
Zn0O:In (3%) 96.86 3.27 4.33
ZnO:In (5%0) 90.66 9.72 12.7
ZnO:In (7%) 87.99 9.32 12.1
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SEM MAG: 50.0 kx
SEM HV: 25.0kV  Date(m/dly): 12/01/16 1 pm

SEM MAG;SS,O L33 Det: SE |
SEM HV: 25.0 kV Date(m/d/y): 12/01/16 1 pm

pure ZnO ZnO:In5%
G 98 Ay g (IN)= Aagdiall g 49 gdiall 1 (ZNO) sLEE B ga () JS&)
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LS Bpmndl) Lde ) S (& Al el g de gt Auyal (EDS) 4 crandnl
dgagl dilal (Zn, In) oy A el degs JKAN cpn Cus (4) IS B age
Oy ¢ ANl dlgall it mizmg (7) Jgaally ¢ (zlal) saclall sale pualicg cpansoY)
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Sample Zn % In % 0% Si % Cl%
Pure ZnO 82.18 —_— 13.48 0.20 414
ZnO : In 5% 70.34 5.77 12.00 0.10 11.79
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