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Course name: RF Circuits & Antennas

Lecturer: Dr. Naftali Landsberg

Lectures: 3 hours/week; Recitations = 1 hour/week
Prerequisite: Wave Transmission and Distributed Systems
Final Grade:

10% homework

20% Computer Projects

70% final exam

Course details:

The wireless systems are one of the major factors of the evolution of technology in
the recent decades. The goal of this course is to to expose the students to the field
and review the fundamentals of these systems.

The course presents the fundamentals of electromagnetics and radiation, antenna
theory, waveguides, wireless systems, radars, passive RF components and
transistors based active components.

Detailed plan by week

1. Review of vector analysis and intuitive derivation of the differential Maxwell
Equations, the Helmholtz Equation and the Radiation Integral.

2. The far field approximation and the solution of the radiation integral. Green’s
function and the vector potential. The elementary dipole and the impulse response of
the free space.

3. The radiation integral of typical radiators: the half wavelength dipole and and
additional current distributions.

4. Antenna parameters: radiation pattern, directivity, efficiency, gain, radiation
resistance, input impedance, matching, linear and circular polarizations.

5. The Friis transmission equation and the radar equation. The mono static and the
bistatic radars. Typical radar waveforms: pulse and Linear FM.

6. Introduciton to linear arrays: the array element and the array factor, beam steering,
phased arrays, and multi beam arrays. Virtual arrays in MIMO radar systems.

7. Waveguides: rectangular and circular waveguides, the electromagnetic field
solution and the modals presentation. The TE and TM modes.

8. The excitation of the waveguide and modes excitation. The aperture antenna
implementations: horn and dish antennas.

9. Additional waveguides: the dielectric slab, the grounded dielectric slab, microstrip
and stripline.

10. Microwave systems introduction: passive and active elements, gain and noise in
the system and their affect on the wireless system performance.

11. Microwave networks: Z and Y parameters, S parameters and the ABCD matrix.
Introduction of the vector analyzer.

12. Introduction to RF components: amplifiers, mixers and switches.

13. The CMOS process and RF components implementation in this technology. fmax
of a transistor in an IC process. Implementation of passive elements , impedance
matching and active components implementations in RFIC.

* The order of the topics might be changed during the semester.
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