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Optical Thin Film Applications 

 

Optical thin film applications are ubiquitous. It 
can be found in the common objects around us 
to sophisticated new-frontier discovery 
equipments used in outer-space exploration or 
the research into life-sciences. 
 
 
Anti-Reflective Coatings 
 
One common application of optical thin film 
coating is to provide anti-reflection (AR) 
properties. When light passes through a 
substrate some light is reflected at each 
surface (e.g. 4% for glass). If the light passes 
through a number of such substrate, e.g. in an 
optical system, a lot of light would have been 
lost before the target is reached. The reflected 
light can also cause ‘ghost’ images. AR coating 
will help to reduce such problems.  
 
AR coatings are also found in many optical 
ins truments. For example, the lenses in our 
cameras, binoculars, microscopes, telescopes, 
rifle-scopes, DVD players etc., are AR coated 
and so are the prisms inside such instrument.  
 

 
 
 
In the ophthalmic industry, eye-glasses are 
coated to give the AR properties. This multi-
layer coatings reduce the reflection of light 
falling on the surface of the eye-glasses . The 
effect is that during flash photography, the 
appearance of the eyes of the subject looks 
more natural. In the same industry, eye-glasses 
can also be coated to cut out harmful light such 
as Ultra-violet (UV) rays or to give a ‘half-
mirror’ colored effect to the glasses. 
 

 
 
 

 
AR coatings are also making headways into 
consumer electronics products such as mobile-
phones and Personal Digital Assistants (PDA). 
The screens of such devices are AR coated to 
enhance the readability of the displays. 
 
AR coatings have been used on aircraft 
instrumentation panels  for many years. This is 
to enable the pilot to read the displays  easily 
under bright day light. The automotive industry 
is also following suit and AR coatings can be 
found on the instrument panel of high-end cars . 
 
AR coating is commonly deposited using 
dipping or vacuum deposition methods [1]. The 
coating compounds used ranges from one to a 
few layers [2]. 
 
 
Reflective Coatings 
 
Reflective coatings are also a commonly found 
application. The high reflective mirrors found in 
desktop scanners, photocopy machines, 
astronomy telescopes, car head lamps and the 
reflectors of halogen lamps are coated using 
vacuum deposition methods. These mirrors are 
coated on the front surface, unlike our 
household mirrors, where the coating is on the 
reverse surface. These optical thin film coated 
mirrors have high reflection in the region above 
95%. 
 
 
 

 
 
 
Mirrors are also used in laser systems, whether 
low-power or high-power lasers. The mirrors 
are used to direct the laser beam to the desired 
target. Some low-power laser applications are 
found in barcode scanners found used in 
super-market checkout counters. High-power 
lasers are used for cutting, welding and 
machining of metal parts. 
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Another application of reflective coating is in 
the manufacture of compact disks (CD). The 
reflective coating on CDs is  actually made of a 
thin layer of metallic coating. 
 
The high-reflective mirrors /coatings  are 
typically produced from coatings made of 
aluminium, silver or gold. The material is 
deposited onto the substrates, either glass or 
plastic, using vacuum deposition techniques. 
The coatings are also usually protected with a 
thin layer of transparent dielectric material to 
prevent the surface from deteriorating. 
 
Coatings can also be designed to have ‘half-
mirror’ effect, i.e. some light is reflected and 
some light is transmitted. One example of such 
application is in ski goggles. 
 
 

 
 
Filters 
 
Optical fi lters are widely used to selectively 
allowing certain wavelength of light to go 
through. Filters are available in the ultra-violet, 
visible or infra-red spectrum. 
 
Optical filters have been used by photography 
enthusiasts and professionals to enhance the 
image quality of the subject. Unknown to many, 
there are also found inside many of our optical 
instruments and devices. 
 
For example, inside the camera modules of 
web-cameras, digital cameras or the mobile 
phones, there is a filter to prevent infra-red (IR) 
light from reaching the imaging sensor. If the IR 
light is not cut off, it will affect the image quality 

 
 
.Various types of filters are also found in front 
projection displays and rear-projection TVs. 
First of all, the bright white light source of the 
projectors generate some undesirable light 
such as harmful ultra-violet (UV) and infra-red 
(IR) – the heat. These light need to be fi ltered 
off right at the source and a filter designed to 
cut off the IR and UV light but not the light from 
the visible spectrum. 
 
Inside the projector, the white light is broken 
down into the primary colors of red, green or 
blue and sometimes into the secondary colors 
as well. 
 
 

 
 
This is done using color filters that only permits 
the desired wavelength of light to go through. 
With a series of mirrors and prisms, the light is 
recombined after passing through or reflected 
(depends  on the type of projection systems) 
from the imaging display elements before 
passing through the projection lens. 
 
Optical filters are also used in optical 
telecommunication systems. In optical 
telecommunications, each communication 
channel is assigned to different wavelength of 
light. Signals are encoded using the assigned 
wavelength of light. The light from the different 
channels are mixed before sending down 
optical fibres. At the receiving end, the signals 
are recovered by separating the light into the 
individual wavelength components. Narrow-
band filters are used at the source and receiver 
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to isolate the light into the various wavelength 
components. 
Narrow-band filters are also used in laser 
instrumentation such as in barcode scanners or 
industrial light sensors used in production 
equipment. 
 
 
Special Filters 
 
There are also some special filters, where it 
combines filtering and reflection properties. For 
example, in some projectors the reflector of the 
light source is designed to reflect the visible 
light but the IR light (the heat) is transmitted. 
This is called a ‘cold mirror’ i.e. the light is 
reflected but not the heat. Such reflectors are 
also used in lightings of operating theatres so 
that the surgeon and patient are not subjected 
to the heat from the lamps. 
 
In some projection display designs, one filter 
can be used to separate the light into two 
components. For example, blue light can be 
designed to be reflected from the surface of the 
mirror and the rest of the light transmitted. The 
transmitted light can be further split into red 
and green light using another filter. 
 
 
Conductive Transparent Coatings 
 
Flat-panel displays such as Liquid Crystal 
Displays (LCD) or Plasma Displays requires 
complex electronics to make them work. These 
electronics are also a source of electrical noise 
or commonly known as electro-magnetic 
interferences (EMI). These electrical noises 
can affect the proper operation of other 
electronic equipment or devices. Most markets 
have regulations to control such emissions. 
 
 

 
 

One possible route for EMI to be emitted from 
displays is through the screen. Normal glass 
will not be able to stop the leakage of EMI to 
the environment. The EMI can only be reduced 
using a conductive shield. The properties 
required for such a shield for displays is that it 
has to be conductive and yet transparent. One 
possible way is to coat the glass with a material 
called Indium Tin Oxide (ITO). The coating can 
be designed to give little light transmission loss 
and desired conductivity. 
 
 
 
Conclusion 
 
Optical thin films are used in many applications. 
We have not been very efficient user of light in 
the past probably due to the reason that we live 
in an environment bathe with light and we had 
taken it for granted that light is freely available. 
With optical thin films, it could be seen that we 
can use light more effectively and thus the 
efficient use of another of our energy source. 
Optical thin film applications are also becoming 
more pervasive as more is understood about 
the process and the cost of manufacturing the 
films is also coming down with newer coating 
technologies. It could be said that, where there 
is manipulation of light, it is likely that there will 
be application of optical thin films. 
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