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Control of Nano-Structure of Thin Film by Spray Layer-by-Layer Method and the Optical
Applications
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Abstract

The layer-by-layer (LBL) method is based on the alternate adsorption of oppositely charged materials in
aqueous solutions via electrostatic attraction. The LBL method has been paid much attention to the
manufacture of multilayers thin films because the LBL method is very simple, environmentally friendly, and
low-cost technique and does not need a vacuum system as well as other complete apparatus. Though this
method has many advantages, it requires long fabrication time. Because the process is driven in part by
diffusion, LBL cycles usually take on the order of several minutes to complete. This presents unacceptable
demerits if this technology is to evolve into industrial applications.

The recently developed practice of spraying solutions onto a substrate in order to fabricate thin film via LBL
method has been further investigated and extended. Compared with dipping self-assembly coating, spraying
self-assembly coatings has the advantages that the desired thin film with large surface area can be fabricated
in short time and with small volume of solution. These thin films deposited by spraying coatings may be
expected for many device applications such as external coatings to protect corrosion, large area membrane,
and biomaterial coatings with the fine design and control of the structure of multilayers thin film.

In this study, optimum conditions for thin films construction of polymers and particles were systematically
studied. Film thickness and surface roughness of the best formed film were tested in comparison to those of
LBL sprayed films. The aim of this study is to speed up the film fabrication process by using a simple
spraying approach and to control the nano-structure of thin film fabricated by spray-LBL method and to
apply for optical device.

Chapter 1 summarizes the background of LBL method and previous studies.

Chapter 2 describes investigation of TiO; thin film growth by LBL method for application to
optical devices. The prepared thin films according to different deposition conditions such as pH value,
concentration of solution, and addition of NaCl will be characterized in this chapter

Chapter 3 describes the principle and optimization of spray-LBL method.

Chapter 4 describes poly (allylamine hydrochloride) (PAH) and poly (acrylic acid) (PAA) for weak
polyelectrolyte multilayer thin films by sequential spraying. Using spray-LBL method, the nano scale texture
structure was fabricated by changing the condition such as concentration of spray solution, spray quantity,
and flow rate of spray solution.

Chapter 5 describes double-anti-reflection (AR) thin film assembled with high and low refractive index
layers on substrate by spray-LBL method.

Chapter 6 summarizes the results of control of nano-structure of thin film by spray-LBL method. In
addition, the future problem and the prospect were discussed.




