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Effect of etching time on gallium arsenide surfaces morphology
produced by photochemical etching method using sunlight

Islam Nasser Yousif Hussein Ali Mohammed Hassan Asker Kadhem
'Physics department, College of Education for Pure Sciences, University of Kirkuk
?Physics department, College of Education for Pure Sciences, University of Kirkuk

0pen Educational College, Kirkuk Center

Abstract

Porous gallium arsenide has been prepared from wafers of crystalline
gallium arsenide type (n-type) with crystallographic orientation (111) and
resistivity (0.00245 Q-cm) by photochemical etching using sunlight as a light
source to distinguish it from its other industrial sources such as different light bulbs
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(Halogen lamp, Tungsten lamp) and the various light sources in laser. The effect of
etching time on surface morphology of GaAs was studied by atomic force
microscope (AFM). The results showed the possibility of obtaining layers of
porous gallium arsenide of different surface nature when changing the etching
times (50 min, 40 min, 30 min) and the constancy of acid concentration at (HF
40%) and illumination intensity at (8901 mw/cm?) porous layers are formed with
thicknesses (31.70 nm, 30.13 nm, 15.28 nm) and with average diameters of
granules and nanoparticles (64.31 nm, 98.73 nm, 80.26 nm) respectively. Both the
surface roughness and the thickness of the porous layer of the prepared wafers
increased when the etching time increased and decreased when the etching time
decreased. It has been found that the production of nanoporous gallium arsenide

structures is essential to obtain a surface with distinctive specifications for use in

photoelectrons devices and solar cells.
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Amplitude Parameters:

Sa(Roughness Average) 7.57 nm
Sq(Root Mean Square) 8.88 nm
Ssk(Surface Skewness) -0.287
Sku(Surface Kurtosis) 2.02
Sy(Peak-Peak) 33.5nm
Sz(Ten Point Height) 19.4 nm
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Amplitude Parameters:

Sa(Roughness Average) 6.33 nm
Sq(Root Mean Square) 7.54 nm
Ssk(Surface Skewness) -0.117
Sku(Surface Kurtosis) 2.11
Sy(Peak-Peak) 30.1 nm
Sz(Ten Point Height) 16.3 nm
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15.28
-0.68
1533,38
nm
0.00 ¥ 0.00

Amplitude Parameters:

Sa(Roughness Average) 3.99 nm

Sg(Root Mean Square) 4.61 nm

Ssk(Surface Skewness) 6.6

Sku(Surface Kurtosis) 1.8

Sy(Peak-Peak) 16 nm

Sz(Ten Point Height) 15.9 nm

JSH G e pmandl) Al (el cad lgde Jaal) s agdlal) sy @ibd e clie :(a,b,c-4) J<id
c: ) «(b: 40 min) «(a: 50 min) 4iiia (hsais diajls (8901 mw/cm?) ssli) sadg (HF 40%) aslal)

-(30 min
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Avg. Diameter:64.31 nm <=10% Diameter:55.00 nm
<=50% Diameter:60.00 nm <=90% Diameter:75.00 nm

Diameter( | Volum |Cumulatio | Diameter( | Volum |Cumulatio | Diameter( | Volum |Cumulatio
nm)< e(%) n(%) nm)< e(%) n(%) nm)< e(%) n(%)

55.00 0.93 0.93 75.00 10.25 88.51 95.00 0.31 99.38
60.00 37.89 38.82 80.00 5.59 94.10 100.00 0.31 99.69
65.00 24.53 63.35 85.00 3.11 97.20 105.00 0.31 100.00
70.00 14.91 78.26 90.00 1.86 99.07

Granularity Cumulation Distribution Chart
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Avg. Diameter:98.73 nm <=10% Diameter:80.00 nm
<=50% Diameter:95.00 nm <=90% Diameter:110.00 nm

Diameter( | Volum |Cumulatio | Diameter( | Volum |Cumulatio | Diameter( | Volum |Cumulatio

nm)< e(%) n(%) nm)< e(%) n(%) nm)< e(%) n(%)

80.00 3.03 3.03 100.00 | 13.13 54.55 120.00 4.04 96.97
85.00 10.10 13.13 105.00 | 15.15 69.70 125.00 3.03 100.00
90.00 10.10 23.23 110.00 | 13.13 82.83
95.00 18.18 41.41 115.00 | 10.10 92.93

Granularity Cumulation Distribution  Chart
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Avg. Diameter:80.26 nm <=10% Diameter:55.00 nm
<=50% Diameter:80.00 nm <=90% Diameter:100.00 nm

Diameter( | Volum |Cumulatio | Diameter( | Volum |Cumulatio | Diameter( | Volum |Cumulatio
nm)< e(%) n(%) nm)< e(%) n(%) nm)< e(%) n(%)

55.00 2.86 2.86 80.00 8.10 47.62 105.00 4.76 93.81
60.00 8.57 11.43 85.00 13.33 60.95 110.00 5.24 99.05
65.00 9.52 20.95 90.00 8.10 69.05 115.00 0.95 100.00
70.00 10.00 30.95 95.00 10.95 80.00
75.00 8.57 39.52 100.00 9.05 89.05

Granularity Cumulation Distribution  Chart
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