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ABSTRACT
A cost-effective and efficient approach for the synthesis of vertically aligned zinc oxide nanorods arrays on Pt/SiO2/Si substrates is presented. ZnO nanorods were grown on Pt/SiO2/Si substrates through the low-temperature wet-chemical batch deposition technique. The scanning electron microscopy image showed that the ZnO nanostructures are successfully grown on the Pt/SiO2/Si substrates surface uniformly. The field emission properties and stability of the fabricated nanostructures also demonstrated great potential for field emission applications.
INTRODUCTION 

Zinc oxide (ZnO), a wide band gap semiconductor, has exhibited high melting point, excellent chemical stability and negative electron affinity.1,2 Therefore, ZnO is regarded as a potential material in applications of nanoscale electronic devices such as field emission cathodes. 
The field emission properties for ZnO nanostructures have been attempted, and their pioneer works demonstrated that the field emission properties of ZnO nanostructures arefairly comparable to those of carbon nanotubes.3 In this work, the authors investigated the field emission performance of the ZnO nanorods arrays prepared by chemical bath deposition.

METHODOLOGY
 The first step of this work was the preparation of a ZnO seed layer on SiO2/Si substrates. The deposition of a zinc citrate on SiO2/Si substrate was made by spin-coating at 3000 rpm for 30 seconds. After there, the substrates were heated treatment at 550° C for 3h. After that, the syntheses of the nanostructures were performed via chemical bath deposition (CBD) by using potassium hydroxide (0.033 M) and zinc acetate (0.033 M) as precursors. The samples obtained were characterized by X-ray diffraction (XRD), field emission scanning electron microscopy (FE-SEM) and field emission characteristics. 

RESULTS AND DISCUSSION 

The phase composition and phase structure of the synthesized ZnO nanorods arrays were examined by XRD. The diffractogram showed in Figure 1 shows that the peaks originate from wurtizite ZnO structure with preferential orientation along [002] direction.
.


Fig 1. XRD obtained for the ZnO nanorods arrays that was grown on Pt/SiO2/Si by CBD


The Figure 2 shows the micrographs obtained for the ZnO thin film obtained after the synthesis. It is possible to observe the growing of vertically aligned ZnO nanorods arrays.
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Fig. 2 Micrographs obtained by FE-SEM from: ZnO nanorods arrays that was grown on Pt/SiO2/Si by CBD.





The Figure 3 dislays the variations of emission current versus the applied electric field for the ZnO nanorods arrays. For the ZnO nanorods arrays the turn on fields are observed to be for the sample 1 higher than  1 V µm-1 (Figure 3.a) and for the sample 2 less than 1 V µm-1 (Figure 3.b).  The variation in turn on field and threshold field can be attributed to the melting due to higher current density applied.
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Fig. 3 Field emission current as a function of the applied electric field obtained for ZnO nanorods arrays that was grown on Pt/SiO2/Si by CBD.

The Figure 4 shows the micrographs obtained by SEM-FEG for the samples 1 and 2 after the field emission measurements. It can be seen that the higher current density was favorable for the melting ZnO nanorods arrays (Figure 4.a).
[image: ][image: ][image: ][image: ][image: ]
Fig. 4 Micrographs obtained by SEM FEG for the ZnO nanorods arrays after the field emission measurements. (a) and (b) Sample 1; (c) and (d) Sample 2.

CONCLUSIONS

It was possible to prepare ZnO nanorods devices by CBD method. Efficient field emission indicates that the cathods nanorods of ZnO nanostructures possess good performance with low turn on and threshold fields.
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