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FWHM
ratio | T,C | 20(deg.) | d (002) (A) (002) D (nm) | Intensity
(deg)
ASTM 34.440 2.602
Pure 34.349 2.6087 0.2450 33.9257 | 3800.00
1% | RT | 34.336 2.6097 0.3688 225367 | 3285.00
2% 34.324 2.6106 0.3100 26.8105 | 3550.00
3% 34.378 2.6065 0.3392 245061 | 2200.00
Pure 34.420 2.6035 0.2686 30.9509 | 3500.00
1% | oo |__34207 2.6125 0.3383 245659 | 3850.00
2% 34.230 2.6175 0.3270 25.4103 | 3411.51
3% 34.309 26117 0.3555 23.3781 | 3020.00
Pure 34.4406 2.6020 0.1808 45.9838 | 4398.33
1% | ,p | 34276 2.6141 0.2911 28.5475 | 4344.10
2% 34.090 2.6279 0.2926 28.3870 | 6200.00
3% 34.309 2.6116 0.3669 22.6518 | 2225.00
Pure 34.4506 2.5990 0.1742 477285 | 4465.76
1% | 50 |_34.244 2.6164 0.3010 27.6062 | 4233.02
2% 34.300 2.6123 0.2574 32.2872 | 8820.00
3% 34.307 26117 0.3841 216373 | 1562.50
de slaal) Ailal) 5 2 adg (1100 NM ) 2ie Aikdi alic) o (2) ad) Jsaal
ratio Pure 1% 2% 3%
T. Toax % | EJP" | Toax % | EJPE Tc;“A)aX EPY | Toax % | EJPC
RT | 84528 | 3.071 | 97.025 | 3.207 96%32 3216 | 89.631 | 3.233
0 74.09
200°C | 76.844 | 3.1 | 94.199 |3203| 07 | 3.206 | 81483 | 3.229
250°C | 60.377 | 3.108 | 85.863 |3.197 66489 3.201 | 54.734 | 3.142
300°C | 56.352 | 3.132 | 83.642 |3.212 37é05 3.107 | 50.22 | 3.115
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Abstract

We studied the changing of structural and optical properties of pure and Aluminum-doped
ZnO thin films prepared by thermal evaporation technique on glass substrates at thickness
(800 + 50)nm with changing of annealing temperatures ( 200,250,300 )°C for one hour.
The investigation of (XRD) indicates that the pure and doped ZnO thin films were
polycrystalline of a hexagonal wurtzite structure with preferred orientation along (002) plane.
The grain size was decreased with doping before annealing, but after annealing the grain size
is increasing with the increase of annealing temperature for pure film whereas for the doped
films with ratios 1 %, 2 % we found that the grain size is larger than that before annealing.
The grain size for doped film with ratio 3 % was decreased with the increase of annealing
temperature. The optical measurements showed that the transmittance before annealing is
larger for doped films than for pure film and the maximum value is 97.025 % for doped film
with ratio 1 %. The transmittance decreased with the increase of annealing temperature. The
optical energy gap before annealing increases with the increase of the doping ratio whereas
after annealing its value depends on doping ratio .

Keywords : thin films , ZnO , thermal evaporation
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	𝐷=,0.9 𝜆-β,cos-,𝜃-𝐵...                                               ( 2 )
	إذ إن:    𝛽: عرض المنحنى عند منتصف القمة ( FWHM )  بالوحدات نصف قطرية.

