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Gl Juadl)

1S

& Ll okl 5 A il ol G A5 jae Jee I Jiadll 138 3 alaia V) S
OF oY 805 A0 gum 5 5l [aibiadl) dals (e Lgin ApladY) apasil el g S Jucadl)
(Boaland) G ladl 5
4 gaidl) Jailadll 1-11]

Clagndal Bazy dagadai il @l 5 yaaadll sl dpiel ey sal Sl il ol JS
gl aibadl) o 58l amdaill o ezl Cus (Cu, Al Co, Fe, Ni, Zn, F, Sh)
U (1-111) Jisaadl o eday e 138 5 ((oaand) 281 A0l 65)

Agid) 22390 ) el Cilial (e Lale Juaniall i) adle 1(1-111) Jgaad)

s5iuadl | Doy (NM) c(A) | a(d) | sl i Al

(hKI) (sl

(211) (200) 24.18 3.18 | 4.75 [3-01% [1]SnO,:Cu
(211) 33.69 320 | 4718 | [0.8-01% [2] SnO,:Al
(200) 74.03 3.18 | 4.75 [1-0]% [3] SNO,:Co
(211) 37.43 3.8 | 472 | [10-01% [4] SnO,:Fe
(211) 28.265 3.23 4.7 [1-01% [5] SNO,:Ni

(110) (200) 36.8 3.16 | 4727 | [8-01% [6] SNO,:Zn
(110) 37.34 3.148 | 4.72 [5-0]% [7] SnO,:Co
(200) 21.993 3185 | 4732 | [12-0]% [8] SNO,:F
(211) 29.66 3183 | 4729 | [1-01% [9] SnO,:Sb
(200) 23.751 3.185 | 4.722 | [16-0]% | [10] SnO,:Cu

(%)
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oaall) L Ande | bl Ja o 48 Gullil) Juadl)

1 gudal) aibuadl) 2-111

Glasnlad sany daadad i) Sl 5 pacadl) s dudel e cyald Al clad jall U<
oaiadll o ils amlall o iy i (Cu, Al Co, Fe, Ni, Zn, F, Sh)
5 eamdidl Gl 5 S sall Jlaal) 8 13 5 (Al Jualdll 5 claudl (Ml 4 gl
oLl (2-111) Jsaad) 3 [10-1] Al il jall (e Leple Jaaniall giliil) (adls

ol g AL Joalill o 5 R (mtle 1(2-111) Jgaad

|
EseV) | d(nm) | Tpe% | aedaih Lo Al
3.69 | 442.54 86 [5-01% [1]SnO,:Cu
3.809 | 469.53 84.5 [0.8-0]% [2] SnO,:Al
4.1 638.14 75 [1-0]% [3] SnO,:Co
3.96 | 20957 | 805 [10-0]% [4] SnO,:Fe
3.802 | 364.83 82.5 [1-01% [5] SNO,:Ni
3.841 | 36768 | 775 [8-01% [6] SNO,:Zn
375 | 817.33 83 [5-01% [7] SnO,:Co
3782 | 823.14 | 839 [12-0]% [8] SnO,:F
3.819 | 785.25 80 [1-01% [9] SnO,:Sb
4.075 | 270.627 | 85.10 | [16-0]% | [10] SnO,:Cu
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A 5eSl) ALY 4l SN pailadll e 1k o3I S (3-111) dsaad) cn
Cu, ) dankaall @l AL jpaasll @ 3 Jladisd o)y (e (3352l dale 5 dpadand) da gladll
Lasd 8 _pdlaa oy () Jaina) o Ald) il all 43 W 5 (Al Co, Fe, Ni, Zn, F, Sb
Lo Al o8 8 () 5Sy 5 dandaall il A5 uaiadll ol 53 ydlae Jlagiad (5 5S5 Blal
CulS 13) ol gad b daalise 5l +5 dandaall 32l CuilS 13 5 cili g 3K 5 5 6 aalis
A aaa gal 4 S saalall 5 pilie e Jlagul) OIS 13 W dde e JiT dexaall 530
OY el <G Al el Al e o 8 s Al cle) i JAly daadadl)
€Y1 3 oyl (e Fudaifine (3 55 Randaal) il 31 LS 1 5 jall 5 i<y
Basall dale 54l oS 48U 5 dadasl) A g3l (e lgtle Joaniall il (adle 1(3-11T) Jgad)

) c Rsh pdatl) A Al
(Q)'x107 (Qcm)™* (Q/n)
87.8 218749 | 252.15 | [5-01% | [1]SnO,:Cu
119 191.68 | 15554 | [0.8-0]% | [2] SNO,:Al
39 31291 | 14447 | [1-0% | [3]SnO,Co
3.5 28.31 3266.73 [10-0]% [4] SNO,:Fe
21.4 70.185 684.009 [1-0]% [5] SNO,:Ni
1.5E-4 2087 | 52.7E+6 | [8-0]1% | [6] SnO,:Zn
382 314.4 40665 | [5-0]% | [7]SnO,:Co
343 401.2 5042 | [12-0]% | [8] SnO,F
158 147.4 68.14 [1-0]% | [9]SnO,:Sb
32.7 114.923 609.994 [16-0]% [10] SnO,:Cu
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Abstract:

The interest in this work is to compare all studies of pure and (Cu, Al,
Co, Fe, Ni, Zn, F, Sb) doped nanostructured SnO, thin films have been
successfully prepared on glass substrates at 480 C by spray pyrolysis
method. Structural, electrical and optical properties of pure and (Cu, Al, Co,
Fe, Ni, Zn, F, Sb) doped SnO, thin films are studied in detail. The X-ray
diffraction confirms the phase, polycrystalline nature and tetragonal rutile
structure of thin films. And take both films (SnO,:Co), (SnO,:Zn), (SnO,:F)
preferential direction (200), and the preferential orientation of each of the
films (SnO,:Al) (SnO,:Sb) is (211), As for the films (SnO,:Cu) take the two
preferential directions together (211), (200) the transmittance of all films is
high according to the visible range of the spectrum and the energy interval
of all films is between 3.52eV to 4.16eV .the surface resistance also
increases a rise at specific rates to feed for all films, And from the
calculation of the figure of merit it turns out that the films (SnO,:Co) to feed
rates from [0-5]% and (SnO,:F) is the best used photovoltaic.

Keywords: Thin films, The oxide (SnO,), Spray pyrolysis, X-ray diffraction
(XRD), figure of merit.
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