
. LITERATURE REVIEW:

 Masashi Ohyama et al., [1997] studied the ZnO films were fabricated by the sol-gel

dip-coating method. The effects of the heat-treatment, the WS of the substrate, and the

film thickness on the oriented crystal growth in the films were studied. It was

observed the extremely preferred grain growth along the (002) plane in the ZnO films

and the lower WS of the substrate resulted in the ZnO films with higher relative

density [16].

 A. E. Jime´nez-Gonza´lez et al., [1998] reported the aluminum-doped ZnO thin films

were prepared by the sol-gel deposition method. The ZnO thin films were

characterized by using X-ray diffraction (XRD), photoluminescence, UV-VIS, FTIR,

It was found that the films are preferentially oriented along the c-axis, [0 0 2]

direction of the hexagonal crystal structure and the electrical conductivity of ZnO

thin films increases with films thickness, under selected heat treatments and with

aluminum doping [1].

 O. Kluth et al., [1999] described the ZnO:Al films were prepared by r.f.- and d.c.-

magnetron sputtered on glass substrates for solar cell applications. The studies reveal

that the simple amorphous silicon based p-i-n solar cells the texture etching of both

r.f. and d.c.-sputtered ZnO:Al strongly improves the long wavelength spectral

response, leading to an increase in short-circuit current density by more than 3

mA/cm2 as compared to the smooth ZnO substrate [21].

 F. Paraguay D. et al., [2000] investigated the different elements like Al, In, Cu, Fe

and Sn doped ZnO thin films have been prepared by a spray pyrolytic system. The

samples were characterized by using X-ray diffraction (XRD), transmission electron

microscopy (TEM) and scanning electron microscopy (SEM). It was found that the

films were polycrystalline with the ZnO hexagonal Wurtzite type structure with (002)

crystal plane as the preferred c-axis orientation and microstructure is strongly

influenced by the addition of dopant atoms [4].

 J. F. Chang et al., [2002] reported the Al-doped ZnO films were deposited onto glass

substrates by rf magnetron sputtering system and investigated the dependence of the

thin film thickness on CO gas sensing properties. The samples were characterized by



using X-ray diffraction, scanning electron microscopy and atomic force microscopy.

The study reveals that the flat and well defined columnar films with c-axis textured

were formed and also the sensitivity was increased as decreasing the film thickness,

the sensitivity as well as the response time was improved by increasing the operation

temperature [9].

 G. G. Valle et al., [2004] reported the Aluminum doped zinc oxide thin films (AZO)

were prepared by sol-gel dip-coating process. The structural, morphological, and

optical properties were investigated. They observed that the texturization along the

(002) c-axis (basis catalysis) and (100) direction (acidic catalysis) has a significant

influence on their electrical and optical properties [5].

 Sergiu T. Shishiyanu et al., [2004] investigated the NO2 gas sensor was fabricated

by successive ionic layer adsorption and reaction (SILAR) technique and rapid

photothermal processing (RPP) of the Sn-doped ZnO film. The structural,

morphological, and gas sensing properties of the tin-doped ZnO thin films were

characterized. The studies reveal that the Tin impurities in ZnO films improved

sensors gas-sensing properties to NO2 and produce a shorter response time [27].

 V. Musat et al., [2004] described the ZnO thin films doped with Al have been

synthesized by sol–gel dip-coating technique and investigated the effect of dopant

concentration, heating treatment and annealing in reducing atmosphere on the

microstructure as well as on the electrical and optical properties of the thin films. The

studies reveal that the resistivity of the films ranges between 1.3 and 7.2×10-3 Ω cm

and a very good transmittance (80–90%) within the visible wavelength region [31].

 H. Gong et al., [2005] studied the CZO film was prepared by co-sputtering using

highly pure ZnO and Cu targets. The characterization of film was done by XRD,

TEM, and AFM to evaluate crystallographic analysis, crystal size and morphology.

The CO-sensing properties of the CZO film were tested at different operating

temperatures. It was found that CZO-based sensor exhibited the highest sensitivity to

CO at 3500C and the CZO film possessed a columnar structure with an average grain

size of around 5 nm [7].



 P. M. Ratheesh Kumar et al., [2005] reported the effect of thermal diffusion of

indium in ZnO thin films, prepared using spray pyrolysis method. ZnO:In films were

characterized using x-ray diffraction  (XRD), photoluminescence, electrical resistivity

measurements, and optical absorption and transmission. They found that the samples

display a very strong (0 0 2) preferential orientation and grain size, optical band gap

reduced on indium doping. Photoluminescence measurements show two emissions,

one was the near band-edge (NBE) emission and the other was the blue-green

emission [23].

 J.L. Gonz´alez-Vidal et al., [2006] studied the the gas-sensing properties of

chemically sprayed undoped (ZnO), copper-doped (Cu-ZnO), and chromium-doped

ZnO thin films (Cr-ZnO), in an atmosphere of carbon monoxide, CO at 4000C. They

observed that the highest resistance variations were obtained at 3000C for all tested

doped and undoped ZnO films, Cu-ZnO, Cr-ZnO, and undoped- ZnO films exhibit a

good sensitivity at different measurement temperatures and thinner films show higher

sensitivity values [10].

 Shih Min Chou et al., [2006] studied the ZnO:Al thin films were prepared by r.f.

magnetron sputtering method. The structural and morphological properties were

characterized by XRD and SEM and the ethanol vapor gas sensing as well as

electrical properties have been investigated. The studies reveal that the flat and well-

defined columnar films with c-axis textured were formed and the film exhibited good

sensitivity to the ethanol vapours with quick response-recovery characteristics [28].

 T. Schuler et al., [2006] reported the influence of morphologies and parameters on

the electrical properties of transparent conducting ZnO:Al coatings. The study shows

that the single and multilayer AZO, ATO, ITO, ZO and TiO2 sol–gel coatings may

exhibit granular, layered or columnar structures and the electrical properties

(resistivity, mobility, carrier concentration) of ZnO:Al transparent conducting oxide

films are strongly affected by the structure parameter [29].

 A´. Ne´meth et al., [2007] studied the Al-doped ZnO thin films were synthesized by

the dc reactive sputtering. The structural, morphological, and optical and gas sensing

properties were investigated. It was found that the formation of ZAO layers with



gradually changing sensitivity offers the possibility of sensor array preparation for

electronic nose purposes in a single process step [2].

 V. R. Shinde et al., [2007] described the LPG sensing properties of ZnO thin films

consisting of sub-micron rods synthesized by chemical bath deposition method. The

structural, morphological and LPG sensing properties were investigated. The studies

reveal that the ZnO thin films consisting of sub micron rods oriented along (0 0 2)

plane with hexagonal crystal structure and the ZnO thin films exhibited good

sensitivity and rapid response–recovery characteristics to LPG but the LPG sensing

properties of the ZnO films were dependent on deposition time [32].

 I G Dimitrov et al., [2008] investigated the Al doped ZnO thin films have been

prepared by pulsed laser deposition for gas sensing application. The structural,

morphological, and optical properties were investigated. The study shows that the

increase of the dopant concentration then increases the roughness of the films and

transparency of the films decreases [8].

 O. Lupan et al., [2008] studied the nanostructured ZnO thin films have been

synthesized by using a successive chemical solution deposition and rapid

photothermal processing techniques. The structural, morphological and gas sensing

properties were investigated for different concentrations of Al-dopant. It is observed

that the carbon dioxide sensitivity of Al-doped ZnO was improved by increasing

surface to volume ratio of nanostructures and Al doped ZnO thin film is sensitive to

CO2 gas detection [22].

 V. B. Patil et al., [2009] reported the undoped 5 cycle spin-coated zinc oxide films

prepared by the sol–gel process using a spin coating technique. The structural,

morphological, and optical properties of the thin films characterized by using X-ray

diffraction (XRD), energy-dispersive X-ray (EDX), transmission electron microscopy

(TEM), scanning electronic microscopy (SEM), optical absorption spectra. The study

reveals the crystallized ZnO in a hexagonal wurtzite form with grain of about 60–80

nm in size and the spectrometry shows Zn and O elements in the products with an

approximate molar ratio. The optical study shows that the spectra for all samples give

the transparency in the visible range [30].



 Bappaditya Pal and P. K. Giri, [2010] described the nanocrystalline ZnCoO has

been synthesized by a simple ball milling method using two different initial sizes of

ZnO nanoparticles. The powders obtained were characterized using an X-ray

diffraction (XRD), transmission electron microscopy (TEM), UV-Vis optical

absorption, Micro Raman scattering, photoluminescence (PL) spectrum and vibrating

sample magnetometer (VSM). The study reveals that the single crystalline ZnO

wurtzite structure and indicates that Co2+ substitute into ZnO lattice at Zn2+ site, also

found that ZnO nanoparticles of smaller initial size show higher Ms value [3].

 Nanda Shakti et al., [2010] reported the structural and optical properties of ZnO thin

films prepared by sol-gel spin coating process. The structural and morphological

properties were characterized by XRD and SEM, spectroscopic Ellipsometry, UV-

VIS, and photoluminescence as well as electrical properties have been investigated.

The studies reveal that the crystallite size of the films was found to be less than 100

nm and the films showed high transparency (>90%) in the visible region and the

photoluminescence spectra of ZnO films showed prominent UV emission (~380 nm)

and suppressed green emission (~500 nm) [19].

 G. M. Wu et al., [2011] described the aluminum-doped zinc oxide thin films have

been prepared by using a sol-gel dip-coating technique and the radio-frequency

magnetron sputtering process. The structural, morphological and optical properties

were investigated. The study shows that the films were polycrystalline and showed

the hexagonal wurtzite structure of ZnO with (002) crystal plane as the preferred

orientation and the optical transmittance in the visible range was high at 85–90% [6].

 L. Znaidi et al., [2011] studied the undoped and aluminum-doped ZnO thin films are

prepared by the sol–gel spin-coating process. The structural, morphological, and

optical properties of the undoped and aluminum-doped ZnO thin films were

characterized. They found that the samples display a very strong (0 0 2) preferential

orientation and the roughness, which is known to be strongly correlated to the optical

losses and the optical loss was estimated to be around 1.6 dB/cm, using the moving

fiber method [14].



 R N Gayen et al., [2011] reported the zinc oxide thin films synthesized by the by sol–

gel method. The characterization of film was done by XRD, SEM, EDX, UV-VIS,

photoluminescence, FTIR and Raman studies. The study reveals the polycrystalline

nature of ZnO with grain of about 32–57 nm in size, photoluminescence spectra of

ZnO films showed a strong luminescence peak at prominent ~387 nm and Raman

spectra showed a strong peak at ~439 nm [25].

 L. Rajamohana Reddy et al., [2012] described the aluminium co-doped Zn1-xMnxO

films have been synthesized by chemical spray pyrolysis method. The study shows

that the films were polycrystalline and showed the hexagonal wurtzite structure of

ZnO with (002) crystal plane as the preferred orientation and the crystallite size,

morphology, optical band gap and electrical resistivity were found to be significantly

affected by changing the ‘Al’ concentration [13].

 Mergoramadhayenty Mukhtar et al., [2012] described the Cu-doped ZnO particles

were prepared by the co-precipitation method. The structural, morphological and

optical properties were investigated. The study reveals that the Cu-doped ZnO

particles have a hexagonal wurtzite structure and a crystallite size of 10-16 nm and the

optical band gap of the ZnO was found to decrease with increasing Cu doping

concentrations [17].

 Jefferson A. Wibowo et al., [2013] studied the Cu- and Ni-codoped FeZnO particles

synthesized at low temperature by a co-precipitation method. The structural,

morphological and optical properties were investigated. The study reveals that at

room temperature ferromagnetic order was observed in both samples and the

magnetization was higher than that of Fe-doped ZnO [11].

 K. L. Foo et al., [2013] studied the ZnO thin films were synthesized using a sol-gel

spin coating technique on interdigitated silver electrode. The structural and

morphological properties of the ZnO thin films were characterized. It was observed

the ZnO thin films were composed of hexagonal ZnO nano-crystals with c-axis

orientation and ZnO thin films were used to determine the concentration of different

PBS buffer using a low cost dielectric analyzer and source meter [12].



 M. Chitra et al., [2013] investigated the Zinc oxide (ZnO) and aluminium (Al)

doped zinc oxide nanopowders were prepared using sol-gel method. The structural,

morphological and optical properties were investigated. It is observed that the doping

of aluminium significantly reduces the crystallite size and also affects the intensity

ratio of crystal planes and it is observed that there is increase in the band gap for Al

doped ZnO samples [15].

 Nikhila L. Patil and Shilpa Y. Sondkar, [2013] studied the Al doped ZnO thin film

is synthesized by Sol-Gel method for CO2 gas sensing application. The studies reveal

that the thin film shows change in resistance as the temperature is varied and Al

doped ZnO thin film is sensitive to CO2 at high temperatures [20].

 Mokhtar Hjiri et al., [2014] investigated the morphological, microstructural and

electrical properties of Al and In-doped ZnO particles prepared by a sol gel method.

The properties of ZnO particles were investigated by transmission electron

microscopy (TEM) analysis and X-ray powder diffraction (XRD). The studies reveal

that the sensors fabricated based on Al and In-doped ZnO nanoparticles exhibited

high sensitivity and very fast response and recovery times [18].

 P. MITRA and A. K. Mukhopadhyay, [2014] investigated the Methane (CH4)

sensitivity of Pd- sensitized zinc oxide (ZnO) thin films and sensitivity, response time,

recovery process and operating temperature on performance of the sensor material has

been studied. The studies reveal that the reasonable sensitivity of approximately 86%,

fast response time of less than one minute and a moderately fast recovery is observed

at 2000C [24].

 R. S. Dubey et al., [2014] reported the ZnO thin films were prepared by using

thermal evaporation method and the structural, morphological, electrical and optical

properties were investigated. They observe that hexagonal phase of ZnO

nanorods/nanowires with the diameter about 40 nm and PL measurement two

emission peaks were observed at 380 nm and at 521 nm due to green emission [26].




