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Abstract

As the importance of the Infrared filter increase today, where some of the
communication system go to this type of wavelength as well as we can use

the infrared light in many application.

In this project we studies and design different type of infrared filter, this
type of filter use the crystal silicon as a substrate with thickness up to 500
um and orientation <100> and deposit on it many layers of two material

alternating.

Eight design from this film infrared filter in far region (8-14) um with full
bandwidth at half maximum with length 6 pm was obtain using many type

of material like Al,O;, ASI, SiO, Ge, ZnS, KCL, BaF2 and MgF,.
The Optical properties for the above material was studied.

The barium fluoride (BaF,), aluminum oxide (Al,O;), gallium arsenide
(GaAs) and Amorphous silicon (ASI) etc., are used to introduce thin film
multi-layer filter like (GaAs-Al,Os) work on infrared far region (8-14) um.

We use the gallium arsenide (GaAs) because it has high refraction index

while we use Al,Os due to low refraction index for it.

Three results of multi-layer thin film filter (GaAs-Al,O3) was obtained
with 16, 28, 43 layer respectively. In our project we use (TF Calc)
computer software to investigate in infrared filters design, and this
software consider one of the best modern SW to simulate and analysis the

infrared filters.



The simulation results which obtained from infrared filter (GaAs-Al,O3)
clarify that the transmittance for the filter reach up to 88% for the
wavelength (8.5-11)um with 16 layer, and with 28 layer the transmittance
reach up to 91% for the wavelength (8.5-12.5) um, while for the 43 layer
the transmittance reach up to (90-95)% for the wavelength (9-13) um.

The transmittance value for the infrared filter (GaAs-Al203) in clear
improvement due to increase the number of coating layer for the filter ,
while the transmittance outside the wanted band was degrease with
increasing the number of the coating layer , this prove that this filter is very
suitable for design and fabricate sharp infrared filter working on far region

(8-14) um.

Also we get another simulation results for thin film multi-layer infrared
filter type (ASI-BaF,) was obtained with 36 layer with transmittance value
up to (90-98)% for the wavelength rank (8-14) pum , while the
transmittance in the filter, with 11 and 32 layer was less than the filter with

36 layer.

And for the transmittance outside the wanted band , it in continuous
decreasing as soon as we increase the number of the coating layers, this
property for all type of infrared filters , for example the transmittance
outside the wanted band for the infrared filter , type (ASI-BaF2) was reach
up to 24% with 17 coating layers , and with 24 coating layers reach up to
13% while with 36 coating layers the transmittance value no more on 10%
, from this we can say that transmittance outside the wanted band in

decreasing mode when increasing the number of coating layers.
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