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Dielectric constant @1MHz 3.0
Dielectric strength { kv.mm™! ) 17
Dissipation factor @ 1kHz 0.002
Surface resistivity ( Ohrmfsg ) e
Yolure resistivity { Ohr.om ) =10l%
Coefficient of friction 0.2-0.4

Hardness - Rockwell Mog4-101

Izod impact strength ( 1.m™! ) 13-35

Poisson’s ratio 0.37-0.44{ariented}
Tensile modulus { GPa ) 2-4

Tensile strength { MPa ) 80, for biax film 190-260

Electrical Properties

Mechanical Properties

Physical Properties

Density { g.om = ) 1.3-14
Flarnmability Self Extinguishing
Lirniting oxygen index { % ) 21

Refractive index 1.58-1.64
Resistance to Ultra-violet Good

Water absorption - equilibriurm { %% ) <0.7

Water absarption - aver 24 hours [ % ) 0.1

Thermal Properties

Coefficient of thermal expansion { x107% k™1 3 20-80
Heat-deflection temperature - 0.45MPa { °C ) 115
Heat-deflection temperature - 1.8MPa [ #C ) a0

Lower working temperature { #C ) -40 to -60
Specific heat { 1.k Lkg™! ) 1200 - 1350
Thermal conductivity ¢ w.m k) 0.15-0.4 @ 23
Upper working temperature { *C ) 115-170
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Abstract

Photonic crystals are artificial materials in which periodic modulation of refractive index results in
prohibition of EM wave propagation in a frequency band called photonic band gap. In this thesis,
photonic crystals and the effects of translational symmetry on their properties are introduced. One-
dimensional photonic crystals are studied in details and a new method for scattering of photons off
finite and infinite photonic crystals is developed. This method is used to show that every two or
three-dimensional photonic crystal can be considered as a set of one-dimensional photonic crystals.

Common photonic crystal fabrication methods are studied and vertical etching of Polyethylene
Terephthalate (PET) is introduced as an economic and powerful method for realization of these
structures. Photonic crystal fabrication requires fine, high resolution and high aspect ratio features
and thus a considerable amount of time is spent to improve the quality of the mentioned technique.
In addition, a molecular model is suggested which along with the performed simulations facilitates
efficient parameter settings. Aspect ratios as high as 30 and features as fine as 600 nm are reported
and the possibility of achieving higher resolution and lower features are discussed.

Optical imaging is used to reduce the printed masks dimensions and vertical etching of PET is then
used to fabricate 2D photonic crystals using the reduced-size masks.

Inclined structures in PET are achieved due to etch profile follow of the UV illumination direction
and this has been used to fabricate Yablonovite 3D photonic crystal. FTIR spectroscopy is used to
measure transmission spectra of 2D photonic crystal in different angles. Unfortunately, due to high
dispersion and attenuation of PET and its low dielectric contrast with respect to air in the desired
frequency range, it was not possible to compare the measurement results to simulations.
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