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This research has proposed an analytical method to analyze electromagnetic crystals
composed of ferrite material with anisotropic magnetic permeability and normal
materials or metals. Many kinds of electromagnetic crystals with different structures
have been investigated. Next, we have given many radiation results from line current
source sandwiched by two electromagnetic crystals. The radiation patterns and gains
can be controlled by the bias-de magnetic filed. Next, when an antenna is in
electromagnetic crystal, the current distribution on this antenna is affected by the two
crystals. We have proposed a novel approach to formulate the radiation from a striate
antenna placed in two pieces of two-dimensional electromagnetic crystals. All the
electromagnetic fields may be expressed using Green functions, which are derived by
the spectral domain approach based on reflected matrices and transmitted matrices.
The distribution of electric currents may be calculated by a moment method, and the
currents may be calculated by a moment method, and the currents are also
transformed into an infinite periodic array of linearly phased dipole in the spectral
domain. The radiated fields are expressed by a finite integral and this integral in
far-zone can be calculated by a method of steepest descent without performing this
integration. Next, we have proposed a new method for analyzing two-dimensional
electromagnetic crystals composed of differential material cylinders using lattice sums
technique and isolated T-matrices solution. The new approach has improved the
computing accuracy than the traditional methods’, and then, this method can solve
many electromagnetic crystal problems which are difficult for the traditional methods.



Moreover, it 1s very difficult to analyze electromagnetic crystals composed of many
conductive cylinders with any shaped cross section in inhomogeneous dielectric
materials by the traditional methods except for the numerical approaches. Here, we
have proposed a new formulation to deal with scattering problems of a
two-dimensional electromagnetic crystal consisting of inhomogeneous media and
perfect conductors. The scattering fields in grating region may be expressed in terms of
sine or cosine functions, which satisfy the boundary condition on inner surface of
perfect conductors. The fields in upper and lower semi-infinite space has been
expanded into space harmonics. By using the continuous conditions of tangential fields
cross the boundary planes and a window function, a set of linear equations may be
derived. The final solution is expressed in S matrix form. This format is very
convenience to deal with other complex structures such as metallic cylinders with
arbitrary cross section. The numerical results not only have confirmed the validity of
the proposed method, but also have shown the fast convergence and high calculated
accuracy. Finally, we have designed an ultra wideband low noise amplifier of
2.0GHz~16.0GHz with less than +0.85dB flatness and less than 2.85 dB noise figure,
for applying in ultra wideband communication system and microwave CT system. The
reflection from input port and output port are less than -8 dB. We have also proposed a
new 3D inductor which can save 80% die areas than the normal inductors. This
technical can save the fabrication cost and improve the performance of RF circuits.
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