Catalog Description:	EGR 323 Electronics II (4 credit hours)	(Spring)�A continuation of Engineering 322.  Topics include differential and multistage amplifiers, frequency response, feedback and stability, output stages, and power amplifiers.  The course includes a laboratory.�Prerequisite:  Engineering 322.


Textbook:	Sedra and Smith, Microelectronic Circuits, 5th ed., Oxford University Press, 2004. ISBN 0-19-514251-9


References:	Horowitz and Hill, The Art of Electronics, 3rd ed., Cambridge University Press.�Tuinenga, Paul W., SPICE:  A Guide to Circuit Analysis and Simulation Using Pspice,  �3rd edition, Prentice Hall, 1995.


Instructor:	Douglas F. De Boer, Professor of Engineering�Office Phone 722-6245;  Home Phone 722-1414, E-mail ddeboer@dordt.edu


Goals:	Creational Structure:  Students will understand elementary semiconductor device physics at the level of equations which model the terminal characteristics of diodes and transistors.  This means that students will be able to represent a diode or transistor circuit via a well labeled schematic drawing, derive appropriate equations from the schematic, and know how to solve those equations.  Students will be able to carry out these analyses in the frequency domain when appropriate.


Creational Development:  Students will be able to apply several design techniques for stabilizing bias levels.  They will understand tradeoffs involved in choosing a bias technique. Students will be able to design circuits involving one or two transistors used in well-known configurations such as a current mirror, cascode amplifier, feedback amplifier, etc.  They will understand a historical perspective of how these techniques have improved over time.  This will be the main goal of this course.


Prerequisites by topic:	Calculus, Linear Systems, A first course in electronics covering diodes, rectifier, clamping and clipping circuits and FET transistors used in logic gates and single-stage amplifiers..


Lecture Topics:	BJT Transistors and applications	(11 classes)�Single-transistor amplifiers—bias and frequency response	(5 classes)�Cascode and cascade amplifers—high-frequency response	(3 classes)�Transistor pairs—Darlington, compound, Wilson, Widlar	(3 classes)�Differential amplifiers	(4 classes)�Feedback	(8 classes)�Op amp design case study— the (A741	(3 classes)�A/D and D/A conversion	(3 classes)�Tests and review	(2 classes)�(Three 50 minute lectures per week, MWF)


Lab Topics:	AM/FM radio construction and alignment project	(6 week) �Power amplifier design project 4 weeks	(5 weeks)�Darlington, current mirror, etc	(1 weeks)�Introduction to the network analyzer	(1 weeks)�Transmission lines	(1 weeks)� (One Three-hour lab session per week)


Computer Use:	Orcad-Pspice is used for circuit simulation.  Students are encouraged (but not required) to use programs such as Mathcad or Matlab for homework solutions when appropriate.


Means of Evaluation:	Homework (10%), Two Tests (25% each), Final Exam (25%), Lab (15%).


�



�
�
Dates�
Class�
Laboratory�
�
1/12, 1/14�
BJT’s:  Device structures and terminal characteristics�Text:  Chapter 5�
No lab�
�
Week of 1/17�
BJT’s:  Basic amplifier circuits�Text:  Chapter 5�
1.)  Common emitter amplifier�
�
Week of 1/24�
BJT’s:  Bias techniques and small-signal models�Text:  Chapter 5�
2.)  AM/FM radio project�(6 weeks)�
�
Week of 1/31�
BJT’s:  High frequency limitations �and digital applications �Text:  Chapter 5�
AM/FM radio project�
�
Week of 2/7�
Single-stage amplifiers:  Bias techniques�Text:  Chapter 6�
AM/FM radio project�
�
Week of 2/14�    Test #1 Wednesday, 2/16�
Single-stage amplifiers:  Freq. response�Text:  Chapter 6�
AM/FM radio project�
�
Week of 2/21�
Single-stage amplifiers:  Paired transistors�(cascade, cascode)�Text:  Chapter 6�
AM/FM radio project�
�
Week of 2/28�
Single-stage amplifiers:  Paired transistors�(Darlington, compound, Wilson, Widlar. . .)�Text:  Chapter 6�
AM/FM radio project�
�
Week of 3/7�   No class Friday, Spg Brk�
Differential and multistage amplifiers: MOS�Text  Chapter 7�
3.)  Intro to the network analyzer�
�
Week of 3/21�   No class Mon. Spg Brk�
Differential and multistage amplifiers:  BJT�Text  Chapter 7�
4)  Darlington, Current mirror, etc.�
�
Week of 3/28�   Test #2 Wednesday, 3/30�
Feedback:  Four configurations�Text  Chapter 8�
5) Power Amplifier design project (4 weeks)�
�
Week of 4/4�
Feedback:  Stability�Text  Chapter 8�
Design project (2nd week)�
�
Week of 4/11�
Feedback:  Compensation�Text:  Chapter 8�
Design project (3rd week)�
�
Week of 4/18�
Op Amps�Text:  Chapter 9�
Design project (end)�
�
Week of 4/25�
A/D and D/A converters�Text:  Chapter 9�
6) Transmission lines �
�
Final Exam�Thursday, 5/5  �
�10:30 a.m. – 12:30 p.m.�
No Lab�
�
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