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ABSTRACT

In this work, ZnO:Mg thin films were prepared by spin-coating method based on zinc acetate
dehydrate (CH,C0OO0),Zn-2H,0, magnesium acetate tetrahydrate (CH,CO0),Mg-4H,0, absolute
ethanol (C,H,OH) and diethanolamine ((HOCH,CH,),NH, DEA). The precursor solution was
prepared at various Mg compositions; 0%, 3%, 8%, 10% and 20%. All films were spin-coated on
borosilicate substrates for several coating repetition followed by annealing process at 400-550 °C for
4 hr in air. The structural properties and surface morphology of the films were characterized by
X — ray Diffracmeter (XRD) and Field Emission Scanning Electron Microscope (FE-SEM). Results
indicate that as-prepared films possess only wurzite ZnO phase due to small Mg composition with
uniform crystal grain size of 16-17 nm. The optical properties of the films were interpreted from their
transiission spectra using UV-VIS spectrophotometer. The corresponding results exhibit that as-
prepared films are highly transparent in the visible region and significant blue-shift in optical band
gap with increasing Mg composition. The corresponding optical band gap ranges from 3.23-3.40 eV,
depending upon Mg content. The optical response to UV irradiation of the films in form of metal-
semiconductor-metal structure was also investigated and the results reveal that the response of the
film can be tuned to the shorter wavelength as the Mg composition increases. The effect of Nitrogen

doping and Aluminum doping on physical and optical properties, especially optical response of



v

Zn0O:Mg thin films were also studied. XRD and SEM results reveal that the crystallinity and preferred
c-axis orientation are enhanced with certain concentration *of N-doping. In addition, the films
incorporated with nitrogen doping and aluminum doping exhibit significant blue shift in optical band

gap, improvement in its transparency, and enhancement in optical response.

Keywords: ZnO:Mg, Spin coating, thin films, N-doping, Al-doping, UV detection
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Property

Molecular weight 81.37
Average atomic weight 40.69
Average atomic number 19
Enthalpy of thermal expansion(298K)(kJ/mol) -350.5

Coefficient of thermal expansion

along the ¢ axis.(I/K) 2.9x10°
across the ¢ axis(1/K) 4.8x10°
Density(g/cms) 5.6803
Melting point(K) 2248
Enthalpy of fusion (kJ/mol) 52.5

Specific heat at room temperture and constant
pressure(J/g.K) 0.494
Debye temperture extrapolated to 0 K 416

Stetic dielectric constant
along the ¢ axis 8.75
across the ¢ axis 7.8

Optical frequency magnitude

along the ¢ axis 3.75
across the ¢ axis 3.7

Index of refraction(at the wavelength of 1400 nm) 2.01
ordinary indices (n,) 1.984

extraordinary indices(n,) 2.001
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2.2 aUANUFIUUBIFIABLHIAN (Zinc Acetate)
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aufAveIEIIAN FeA0LHAN(CH,CO0),Zn.2H,0)
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¥ danzTazman

A A =) [ o &

ABDU AN T 13D

daned
gasluana (CH,C00),Zn.2H,0
=3

1478 219.50 g/mol (dehydrate) (1/17)

183.48 g/mol (anhydrous) (thﬁ‘lﬁ)
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pRITT ULNEAGLTRE

ANURUIUY 1.735 g/em * (dihydrate)




2.3 aNANHG IV UNNTUTFaNDZ TIAN (Magnesium Acetate)
o [ o < <= P!
wunildouiiumsiszneudiligas ((CH,C00),Mg4H,0) Huvoudedvia fuda
Tuianatlizana 214.45 g/mol fianunuiuilszans 1454 gem ° uazl lnssadredagyi
2.3 FaazwunauiARInI TN 2.4

O

Hg:’ll\o‘ M e 4H,0

=~

A Vv =} a
317 2.3 Tassarauuniidonesdian

AN 2.4 AUUAUDUNATITIVOLHAN

AuTRUBLEITIAL uNRTuNREFAN ((CH,CO0),Mg.4H,0)
o UUN TS UUDL AN
Ak .
YOOU Magnesium acetate hydrated

Acetic acid magnesium salt

ges luana (CH,C00),Mg.4H,0

uln 214.45 g/mol

ANNAU U 1.454 glem”’




2.4 mmﬂwugmmaauauimuﬂmzmmw (Ammonium Acetate)
uonTuiflouezdian igasluana CH,COONH, Hundndunfiganasumaiii 114
asrnaiee AgiAy 1 luiivhannanufunazanuiou FeozduunauiAdanssi 2.5

A19199 2.5 quiRvpaey Tudlouazaan

antRvee ALl wou Iuilonozdan (CH,COONH,)
%o wou TulisyosTian (Ammonium acetate)
% 4 =
FodUY Taidi
ga3 luana (CH,COONH,)
479 77.08 g/mol
ANUNIINNL 1.07

o o

2.5 aUTANUGI UV giitiaNo BN (Aluminium Acetate)

u
[l

a A a o o=t < Y =
prgililovssdanituasszneunigas  (CH,AI0) Wuveaudadu1 Nuaa

U

Tuianayszuns 162.08 g/mol Tlaseadieasgiin 2.4 FaazduunduiAdems1en 2.6

i Cl Ely
N JEy

~ D"'ﬂ'l ()
g1 2.4 TnssardvezgliiivuuozFian

M350 2.6 auiAvedezgiiitlenozdian

AULAUBIT13IAN azgililinezman (C,H,Al0,)
%o 0% ’gﬁL YUDLHAN (Aluminium acetate)
A &‘ . . .
FOOU) Aluminum diacetate hydroxide
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2. IBINOES (Evaporation)
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