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Course Contents:

Introduction to Theory of N-port networks, including: Transfer functions of linear and discrete systems and their
representation in the frequency domain and using Z-Transform, Poles and Zeros. Filter Design, including: Types of
filters in the frequency domain low-pass, high-pass, band-pass and stop-band filters, Types of Filters according to
their Approximate characteristics, like Butterworth, Tchebychev, Elliptic (Cauer) and Gaussian filters. Analog
Filter Synthesis (implementation), including: Sallen-Key general structure using Op-Amps, Quad filters, Negative-
impedance converters (NIC) and Gyrators, Leapfrog filters, and gm-C filters (using OTA). Applications,
including: RF, IF filters in cellular phones and radio transceivers, equalization of telephone cables and CATV.
Digital Filters, including: Finite impulse response (FIR) and Infinite impulse response (IIR) filters. Fast Fourier
Transform and Digital Signal Processors (DSP). Applications, including: voice and image processing and
remote sensing.

Course Objectives:

A- Knowledge and Understanding of signal Processing techniques, active (analog) filters, and digital filters.

B- To Have Intellectual Skills in: 1- Filter Design (approximation and Synthesis), 2- Synthesis of analog filters, of
different orders, with various methods (Sallen-Key, Leap-Frog,...). 3- Synthesis of digital (FIR and IIR) filters.

C- To acquire Professional and Practical skills in active and digital filter components, digital signal processing
(DSP) and fields of applications.

D- General (non-cognitive) and transferable skills such ideas development and sharing with others

Evaluation Methods:

1. Midterm exams 3. Quizzes 5. Seminar
2. Assignments 4. Lab. Reports 6. Final exam

Text Book and References:

1- J.E. Flood, Telecommunications Switching, Traffic and Networks, Prentice-Hall. 2004
2- Mitra, Digital Signal Processing, , Mc-Graw-Hills, NY, 2000
3- M. ELSABA, Digital and Analog Integrated Circuits, Hakim Press, 2006
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