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Objective:

There is currently an explosion in communications and especially in wireless communications for both fixed and mobile systems. These wireless systems will play a vital roll in the development of the next generation of broadband networks.  An understanding of transmitter/receiver (“transceiver”) circuits and design techniques is critical for use in these emerging systems. 

Modern transceiver electronics contains a mixture of both analog (ie: radio frequency, “RF”) and digital electronics. This course focuses on designing active circuits common in the RF “front-end” portion, as well as digital circuits common in the “modem” (modulation/demodulation) portion. Topics include frequency selective networks, impedance concepts, small signal amplifiers, power amplifiers, oscillators, digital phase locked loops, and system applications.  Emphasis is on techniques suitable for circuit simulation with realistic device models and performance optimization using computer-aided design (CAD) software.

Content (classes approximate and subject to change):
1. Introduction and fundamental topics, two-port parameters, S-Parameters, Smith Chart, impedance transformations, resonant circuits, quality factor (3 classes)

2. Linear RF amplifiers, power gain equations, input/output terminations, stability factors/circles, constant gain circles, simultaneous conjugate match, intro. to CAD (5 classes)

3. Power amplifiers, termination/bias characteristics, Classes, power efficiency vs. linearity, harmonic/intermodulation distortion (3 classes)

4. Oscillators, feedback, oscillation condition, negative resistance, circuits (2 classes)

5. Wireless systems, signal level, gain, distortion, noise, devices (3 classes)

6. Digital circuits, phase locked loops, applications (8 classes)
Evaluation (suggested and subject to change):

Assignments (7-9)

20 %

Midterm Exam (in class)
25 %

Final Exam


55 %

CAD Software:
Agilent Advanced Design System (ADS)
Text: 
none
