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INTRODUCTION

Photon Detectors:
/ * Incident light generates electron-hole pairs
KO . (5
OQ&(&“ | * Transportation to respective electrodes
e’ . .
* Extraction of these carriers as current.

Photodetectors

I Laser-diode ‘

) Optoelectronics

I Solar cell l
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Introduction

Why ZnO?
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Direct wide bandgap of nearly 3.37 eV with n-
type semiconducting behaviour.

Large exciton binding energy (60 meV) at room
temperature.

Abundance in nature leading to low cost of the
material and low temperature deposition.

Good thermal properties like high melting
point, high thermal capacity and low coefficient
of thermal expansion.

Strong radiation hardness and chemical
hardness and non-toxicity.
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METHODOLOGY

SILAR: 0 7 d ol

m Cost effective

" Does not require high temperature, — — ﬂ ( q

Thin Film

. = o
high vacuum

= Number of deposition parameters

Zn Complex DDW (at 363 K) DDW (at RT)

= Undesirable precipitation is avoided

Figure |: Schematic diagram of SILAR coating unit Figure 2: Schematic diagram of the mechanism of SILAR method

= Doping can be easily done Precursor solutions:

ZnCl, + 4NH,OH —— [Zn(NH ;),]** + 4H,0 + 2CI- (in solution) = Aqueous solution of ZnCl, Zn(SO,),
Zn(CH,CO0),

m  Double distilled water at 353K

[Zn(NH,),]** + 4H,0 — Zn?* + 4NH,* + 40OH- (in solution)
Zn?* + 20H- > Zn(OH), (in solution)
Zn(OH), » ZnO (at temperature = 323 K)

= Double distilled water at room temperature (for
rinsing) 5




RESULTS AND DISCUSSION

STRUCTURAL ANALYSIS

= X-Ray Diffraction

Chloride Precursor Sulphate Precursor Acetate Precursor
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Figure 3:The XRD patterns of the ZnO thin films
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- |
Table |:Structural Parameters of ZnO thin films

Molarity Micro strain (€) Dislocation

x 103 density (6)

x 10!5 (nm-2)

o 0.1 | 4 7.1 5.03
2 D=4 . Crystallite size
S pcos6
- 0.15 22 4.7 2.14 |
v § = = - Dislocation density
D
0.2 52 1.9 0.37
€ = E__ Microstrain
0.05 - - — 4tan6
0.1 26 4.4 |.5
0.15 24 7.2 |.7
0.1 26 4.15 |.47

0.15 23 4.61 | 82 12/06/2023



MORPHOLOGY AND ELEMENTAL ANALYSIS

Chloride Precursor Sulphate Precursor Acetate Precursor
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OPTICAL ANALYSIS

UV-visible spectroscopy
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Figure 6 (a) UV-visible absorption spectra (b) Tauc’s plot of the ZnO thin films
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Photoluminescence spectroscopy

Chloride Precursor
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Figure 7: Photoluminescence plot of the ZnO thin films
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-V CHARACTERISTICS

Chloride Precursor Sulphate Precursor Acetate Precursor
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Figure 8:1-V characteristics of the ZnO thin films
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CONCLUSIONS

*  Properties of ZnO thin films, deposited using zinc chloride, zinc sulphate and zinc acetate
precursors, were studied and compared.

. Films with zinc chloride and zinc acetate precursors exhibit good crystallinity.

. Morphology is sharp cone-like for all the samples with tightly packed cones for sulphate and acetate
precursors.

«  All the samples have bandgaps in the near UV region.

. Photoluminescence shows the intrinsic defects in ZnO.

* |V curves shows ohmic behaviour of ZnO/Ag. Current shows a significant rise on illumination with
UV light. Chloride and acetate precursors showed better electrical properties compared to sulphate
precursor.
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