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Abstract

For this work, we have synthesized Gallium oxide thin films using sol-gel technique “dip-
coating” on different substrates (SiO2 and FTO) and under different annealing temperatures
700°C and 900°C.

The resulting thin films were characterized via XRD, 4 points probe and ellipsometric imagery,
all of that in order to acquire properties such as the crystalline phase, film thickness, resistance,
conductivity and resistivity along with the band gap, thickness, refractive and extinction
coefficients, and the insolation constants (real insolation and imaginary insolation).

We found that the FTO substrate does not fit to precipitation procedure that requires annealing

above 700°C due to its low fusion point under the prementioned temperature.

Keywords: dip-coating — sol-gel — Gallium oxide — properties — characterization techniques

— thin films.



01 Galall Peak list

No. h k 1 d [A] 2Theta[deg] I [%]

Name and formula 1 0 0 2 5,94102 14,900 100,0

2 1 0 0 5,63498 15,714 35,8

3 1 0 -2 4,67903 18,951 14,9

Reference Code: 01'074'1776 4 1 0 2 3,67672 24,187 13,3

5 0 0 4 2,97051 30,059 0,1

Compound name: Gallium Oxide g 2 é }1 ﬁgiiéé ?,8233 22

Common name: Gallium oxide - 8 5 0 0 2 81711 31,738 1206

beta 9 1 1 -1 2,67541 33,467 1,4

ICSD name: Gallium Oxide 10 1 1 1 2,54942 35,173 27,8

11 0 1 3 2,41154 37,256 0,4

. 12 1 0 4 2,40341 37,387 0,8

Empirical formula: Gay03 13 > 0 5 2.33952 38,447 46,8

; . 14 1 1 3 2,10973 42,830 9,1

Chemical formula: Gay03 1e 1 o e > 02430 41733 9

16 2 1 1 1,97870 45,821 0,6

17 3 0 -2 1,92692 47,126 1,3

18 1 1 -5 1,88511 48,237 7,0

. 19 3 0 0 1,87833 48,422 4,0

Crystallographic parameters 20 0 1 s 1,87225 48,589 14

21 2 0 4 1,83783 49,560 4,3

. - 22 3 0 -4 1,79066 50,958 1,2

Crystal system: Monoclinic 23 1 0 6 1.74361 52,436 0.4

Space group: A2/m 24 2 1 3 1,71405 53,411 4,3

Space group number: 12 25 1 1 5 1,68515 54,402 0,6

26 3 0 2 1,68022 54,575 0,6

27 3 1 - 1,62757 56,495 2,6

a (A): 5,8000 28 3 1 -3 1,59776 57,647 6,4

b (R): 3,0400 29 3 0 -6 1,55968 59,192 0,6

30 3 1 1 1,54313 59,892 0,3

C(A)5 12,2300 31 1 0o -8 1,52817 60,539 0,2

Alpha (°): 90,0000 zg 0 2 0 152228 20,292 22
1 1 -7 1,51 1,24 ,

Beta (°): 103,7000 34 0 0 8 1,48526 62,481 0,9

Gamma (°): 90,0000 35 0 1 7 1,48205 62,631 2,1

36 0 2 2 1,47257 63,081 2,4

. 37 1 2 0 1,46755 63,321 1,5

Calculated density (g/cm”3): 5,94 38 2 0 6 1,46513 63,438 0,5

Volume of cell (1076 pm~3): 209,50 39 1 2 -2 1,44563 64,396 0,8

7. 4.00 40 2 1 5 1,44038 64,659 3,3

: ’ 41 4 0 0 1,40875 66,295 0,4

42 1 2 2 1,40469 66,512 0,9

RIR: 3,56 43 3 1 3 1,38800 67,417 0,1

44 1 1 7 1,36553 68,680 0,1

45 1 0 8 1,35907 69,053 0,4

46 1 2 -4 1,34920 69,630 0,2

47 2 2 0 1,33770 70,317 1,4

48 3 0 -8 1,32808 70,903 0,1

49 4 0 2 1,30290 72,487 0,9

50 4 1 - 1,30092 72,615 1,7

51 1 2 4 1,28465 73,685 0,2

52 2 2 2 1,27460 74,364 7,0

53 4 1 1 1,24276 76,607 1,6

54 1 1 -9 1,24058 76,767 0,9

55 3 0 6 1,22557 77,883 1,9

56 1 0 -10 1,22256 78,111 1,0

57 3 1 5 1,21731 78,512 0,3

58 1 2 -6 1,21549 78,653 0,4

59 0 1 9 1,21096 79,004 1,2

60 2 0 8 1,20170 79,734 0,1

61 3 2 -2 1,19340 80,401 0,3



