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Introduction Why CdO:Al Thin Films? Preparation of CdO:Al thin film

Aluminum-doped cadmium oxide (CdO:Al) thin films| | »Power applications (Optoelectronic devices), Bio-

are deposited on silica substrates by the sol-gel spin-| | medical applications (Low toxicity, Drug Delivery, |* Cutting Substrate
coating method as a function of spin coater’s rpm|| Material Durability and Biosensors » Substrate Cleaning
(revolution per minute). Cadmium acetate dihydrate » Preparation of Sol-Gel ||
and Aluminum nitrate have been taken as the precursor Precursor

material and a source of Al-dopant respectively. Why Sol-Gel Process > Preparation of Dopant
CdO:Al thin films are characterized by x-ray| |y cost effective, Low temperature technique, Easy to » Thin Film Deposition

diffraction (XRD), Fourier Transform Infrared (FT/IR), fabricate thin film (oxide, nitrides and carbides),

Field emission scanning electron microscopy (FE- Uniformity, Thick or thin films and variables easy
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crystallimmty at 6000 rpm with a crystallite size of e _\ SN RN v
31.845 nm, cubic phase formation, and strain of ~1.6 X . B Setioh
10-2. FE_SEM/SEM/EDX ShOWS the Well'faceted Materlals Used Layer 1 0.01mL0de0:Alsolgel(lr.ippe(lonsi]ica Substrate heated at 185 °C for 15 minutes
— substrate and spun at variable RPM
—

homogeneous surface structure at 6000 rpm having the| | » Cadmium Oxide (CH3 CO0O)2Cd*2H20),
average particle size of 130.05 nm. FT/IR confirms the Aluminum Nitrate (AI(NO3)3*9H20), 91%
presence of CdO:Al in the film with the peak position| | Isopropyl alcohol, Acetic acid (CHsCOOH) and T T
shifting to higher wavenumbers. Silica substrates sbstrte and spun a variable REM

Layer 2 0.01 mL of CdO:Al sol gel dripped on silica ~ Substrate heated at 185 °C for 15 minutes
substrate and spun at variable RPM

Thin Film Characterization Tools FT/IR Spectra of CdO:Al/Silica Thin Film Raman Scattering
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o S This figure represents a B cos 0/ A vs g figure indicates XRD relative intensity £ 04 !
| XRD 1ndlcat§s: | | Crystalhte.sm.e Increases at an upward 4sind plot for a CdO:Al thin film.The (s EWHM (rad) values as a function of rpm i ) .
» Atomic plane and spacing information trend with increasing rpm values slope indicates the amount 'D_f2 strain, values. Results show the inverse |
» Structural information of CdO:Al Most stable and uniform crystals are which  equals  ~1.06 x10* The relationship, which correlates with the 0
» Crystallite size found at (6000 rpm, ~31.845 nm) with intercept on the [5 cos 0/ A axis gives crystallite size. 1000 1500 2000 2500 3000 3500 4000 4500 5000 5500 6000
1 cubic structure the crystallites’ size as 31.845 nm. Spin Coater RPM
Field Emission Scanning Electron Microsc. (FE-SEM) Energy Dispersive Spectra (EDX) Conclusion
e ;--_: *" Sy R - ® CdO:Al/Silica Thin Film Particle Size CdO:Al/Silica Thin Film Particle Size > CdO:Al thin film hav.e SucceSSf ully been dep OSlte?’ on silica
| i, DR | Distribution @ 1000 RPM Distribution @ 6000 RPM substrates as a function of various rpm values using the Sol-Gel
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Average Particle Size 130.05 nm methOd'
B . il Size: 0. 8} : :
D T o Average Farticle Size: Th3 \ » FT/IR confirms the presence of CdO:Al in the film with the peak
2 P T 7} .. o .
- .._,_ A position shifting to higher wavenumbers.
s e R 0 o o of o . . .
) _ » XRD result indicates the highest crystallinity at 6000 rpm with a
The fi hows the FE-SEM of an CdO:Al thin fil The figure shows the FE-SEM of an CdO:Al thin film = Al . . . . .
* depostod on a slice substrte @ 1000 REM dopositod on 2 siica substoats (2 6000 RPM i o crystallite size of 31.845 nm, cubic phase formation, and strain
g - of ~1.6 X 10~.
= 4 3}
m . \ : » FE-SEM/SEM/EDX shows the well-faceted structure at 6000
w oA ) / /“' /Cd 2\ 1 rpm having the average particle size of 130.05 nm.
Cd
. / _/ / 8 /" = 0& & AN > NN : DN §; N » Surface roughness indicates a homogeneous surface at a higher
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