ELE3102 APPLIED ANALOGUE ELECTRONICS
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[Prerequisite: Electronic circuits, Instrumentation]

Rationale:
The course treats analogue electronics focusing on applications of analogue electronics in amplifiers, power regulation, oscillation and control.

Course Objectives
By the end of the course students should be able to:

•
Understand the operation of the various analogues electronic circuits

•
Derive relevant equations and apply them to solve engineering problems, design and analyse analogue electronic circuits

•
Build and test analogue electronic circuits

Detailed Course Content:
Power Amplifiers:
[ 12 Hours] Audio  and  RF  power  amplifiers;  Class  A,  B,  AB,  C,  D,  E  and  F.  IC  Power  Amplifiers.  Design considerations and applications; Bipolar and FET Differential Amplifiers: DC and AC analysis. Single and Double ended operation. Differential gain, common mode gain common mode rejection ratio. Operational Amplifiers:
[10 Hours] Characteristics and parameters. Linear and non‐linear operation. Inverting and non‐inverting. Op‐ amp. differential amplifiers,Op‐amp application circuits. Other Linear Ics, 555 Timer.

Multistage amplifiers: dc and ac coupled amplifiers, differential amplifiers, CMRR.  [ 2 Hours] Feedback amplifiers: voltage, current, transconductance, transresistance.                  [ 1 Hours] Regulated Power supplies:                                                                                                            [ 8 Hours]
Open  loop  and  closed‐loop  voltage  regulation.  Current  and  voltage  limiting.  Switched  mode regulators.

Oscillators:

[ 6 Hours] Sinusoidal  and  nonsinusoidal  oscillators.  RC,  RL  and  Crystal  oscillators.
Relaxation  oscillators. Schmitt Trigger.

Electronic Control Circuits:
[ 6 Hours] Silicon  controlled  rectifier.  Full  wave  devices.  DC  and  AC  control  circuits.  Feedback  in  control circuitry.

Mode of Delivery
The course will be taught by using lectures, tutorials and assignments.

Assessment
Assignments, tests, laboratories, and final examination. Their relative contributions to the final grade are :

Requirement
Percentage contribution
Course work (Assignments, laboratories, tests)
40% Final examination
60% Total
 100%
Learning Outcomes
• Extend knowledge of the theory and applications of transistors, transistor amplifier

Design, and operational amplifier integrated circuits

• Introduce students to the concepts and use of feedback and feedback (amplifier) design

• Provide sufficient knowledge and experience so that students will be able to make meaningful design choices when asked to design a (simple) amplifier to meet or exceed design specifications

• Provide sufficient knowledge and experience so that students will be able to make meaningful design choices when asked to design a (simple) analog oscillator to meet or exceed design specifications

• Continue to develop and practice oral and written communications skills specifically directed to the practice of electrical engineering

Method of Teaching /Delivery
The course will be taught by using lectures, tutorials and assignments.

Mode of Assessment
Assignments, tests and final examination. Their relative contributions to the final grade are :

Requirement
Percentage contribution
Course work (Assignments, tests)
40% Final examination
60% Total
 100%
Recommended and Reference Books
[1]
R. C. Jaeger, Microelectronic Circuit Design, McGraw‐Hill, New York, 1996;

[2]
A. S. Sedra and K. C. Smith, Microelectronic Circuits, Oxford University Press, New York, 1998 [3]
Marc E. Herniter, Schematic Capture with Cadence PSpice, Prentice‐Hall, Inc., Upper Saddle River, New Jersey 07458. (Book includes OrCAD Lite Version 9.2 on CD‐ROM.)

[4]
Kenneth C. Smith, Student Problems Book for Microelectronic Circuits, 3rd. Ed., Saunders

College Publishing/Harcourt, Brace, Jovanovich, 1992.

Possible Lecturers:
Dr. J. Butime

Mr. D. Nsubuga Mubiru
Mr. P. Bogere

Mr. G. Bakkabulindi

