
Concordia University 
Department of Electrical and Computer Engineering 

 
Winter 2010-11: Course outline 

 
ELEC 312/4-W: Electronics II  

 
Instructor:  Dr. M. Z. Kabir 

Office S-EV 5.122; Campus phone: 5688; 
E-mail: kabir@ece.concordia.ca; http://www.ece.concordia.ca/~kabir
Office hours: Thursday 2:00 – 4:00 p.m.     

 
Lectures:   Wednesday and Friday, 10:15-11:30 a.m., H- 431 
 
Text:  (1) A.S. Sedra and K.C. Smith, Microelectronic Circuits, 6th edition (Publisher: Oxford 

University Press, ISBN: 978-0-19-532303-0)  
 

Reference: (1) Donald A. Neamen, Microelectronic Circuit Analysis and Design, 4th edition, 
(Publisher: McGraw-Hill, ISBN: 978-0-07-3380643) 

                         
Web site:  http://www.encs.concordia.ca/~kabir/ELEC312.htm
 
Course contents:  
Differential and multi-stage amplifiers: differential pair; differential gain; common-mode gain and 
common-mode rejection ratio (CMRR) current mirrors. High frequency models: s-domain analysis, 
transfer functions; hybrid π model at high frequency; common base, common emitter, common drain 
configurations; common gate, common source, common collector configurations; differential BJT 
pairs at high frequency; MOS differential pair at high frequency. Feedback: general feedback structure; 
properties of negative feedback; the four basic feedback configurations: series-shunt, series-series, 
shunt-series; loop gain and stability problems; effect of feedback on amplifier poles; bode plots and 
frequency compensation. Power amplifiers: classification and output stages; class A, B, C, and AB 
amplifiers; biasing the class AB amplifier; variations on the class AB configuration; IC power 
amplifiers and MOS power transistors. Introduction to filters and oscillators.  
 
 
Course outline: 

1.  IC Amplifiers: Basic gain cells, Cascode amplifiers, Current source, current mirror and current 
steering circuits (Textbook Sections: 7.2, 7.3, 7.4, and 7.5). 

 
2.  Differential and Multistage Amplifiers: MOS and BJT differential pairs, differential amplifier 

with active loads, and multistage amplifiers (Textbook Sections: 8.1, 8.2, 8.3, 8.5 and 8.6). 
 
3.  Frequency Response: Amplifier transfer function; low frequency characteristics; hybrid pi 

models for BJT and MOS transistors; high frequency characteristics; one stage BJT and MOS 
amplifiers; wide band amplifiers (Textbook Sections: 9.1, 9.2, 9.3, 9.4, 9.5, 9.6, and 9.7.1). 
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4.  Feedback: The general feedback structure; advantages of feedback; the four basic topologies; 
analysis techniques; stability, Nyquist plot; gain and phase margins; frequency compensation 
(Textbook Sections: 10.1, 10.2, 10.3, 10.4, 10.5, 10.6, 10.7, 10.9, 10.10, 10.11, 10.12, and 10.13). 

 
5.  Output Stages and Power Amplifiers: Class A, B and AB amplifiers; power conversion 

efficiency; biasing class AB amplifiers; Darlington stage; short circuit protection (Textbook 
Sections: 11.1, 11.2, 11.3, 11.4, and 11.5). 

    
6.  Sinusoidal oscillators: Condition for oscillation. Active RC oscillators (Wien Bridge, Phase-

shift), LC oscillators (Colpitt), Crystal oscillator (Textbook Sections: 17.1, 17.2, and 17.3).  
 
7. Introduction to Active filters and Tuned amplifiers: Filter transfer functions; first and second 

order networks; second order active RC filters; tuned amplifiers (Textbook Sections: 16.2, 16.3, 
16.4 and 16.5). 

 
Graduate attribute component (Skill type L: Life- long Learning) 
 
(The following material will not be covered in the lectures. The students will be required to study on 

their own. There will be one question related to the following material in the final examination.) 
 
Introduction to Active filters and Tuned amplifiers: Filter transfer functions; first and second order 

networks; second order active RC filters; tuned amplifiers (Textbook Sections: 16.2, 16.3, 16.4 
and 16.5). 

 
 

Grading Scheme 
 
Scheme A 
 Lab (compulsory)       20 % 
 Assignments                              5 % 
            Quiz                                                 2×5         10 % 
 Midterm (close book)    15 % 
 Final exam (close book)   50 % 
 
Scheme B 
 
 Lab (compulsory)       20 % 
 Final exam (close book)   80 % 
 
The best of Scheme A and Scheme B will be considered for letter grading 
 
 
Lab: 

• Labs start from Monday, January 17, 2011. Lab schedule will be provided in the course 
web site.  
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• Attending and passing laboratory session is compulsory. The pass mark in lab is 50%. Students 
will have to complete work in the Laboratory and write laboratory reports. There will be 
practical lab exams and quizzes.   

• Everyone who has registered this term has to complete the laboratory session. Previous lab 
grade is not transferable.   

 
Assignment: 

• There will be 5/6 assignments. The assignments will be corrected. Assignments and their 
submission deadlines will be announced on the class website.  

• Solutions to the assignment problems will be provided in the course website. 
 

Quiz:  
• The quizzes will take place during the tutorial sessions. There will be 2 quizzes, which take 

place on February 4 and March 25. Duration for each one is 25 minutes. Quizzes will be 
closed book (no books, no notes).   

• The quizzes will be based on the assignments, tutorial and solved problems in the class.  
 

Midterm: 
• The midterm will be held on March 02, 2011. The syllabus for midterm test will be 

provided on the course website. The midterm exam will be closed book. Students are permitted 
to bring one 8.5″ × 11″ sheet of formulas. They can use only one side. Notes must be hand 
written (original). 

 
Final: 

• The final exam will be closed book. Students are permitted to bring one 8.5″ × 11″ sheet of 
formulas. They can use only one side. Notes must be hand written (original). 

    
 

Office hours:  
Office hours are provided for any extra help. If anyone finds the time schedule inconvenient, he/she 
should contact the instructor for getting an appointment. Students are encouraged to take full benefits 
of this office hours.  

 
 

Tutorial session:  
Tutorial will start from Friday, January 14, 2011. 
Tut WA Friday 15:15-16:05 H- 400 
Tut WB Friday 15:15-16:05 H- 403 

 
There is a 50 minutes tutorial class per week for this course. The tutorial class is designed to help 
students to solve assignment and home work problems, and also for clarity of the concepts covered in 
this course. The tutor will help the students to understand the problems and will show the 
procedure/hints to solve any particular problem.  
 
Tutors 
WA–  Omidreza Ghasemi   o_ghasem@ece.concordia.ca  
WB -   S. A. Mahmood   sh_mahmo@encs.concordia.ca 
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ELEC 312 lab schedule and related information 
 
Location: Lab will be held in H-855 starting January 17, 2010. The regular session of the labs 

ends on Friday, March 18. 
 
Make-up: There will be no lab during the week of February 21 – 27, 2011. This week is spring 

break. Make-up sessions will be held for a week starting Monday, March 21.  
 
Lab Exam: A lab exam of 60 minutes duration will be held during March 28-April 1. This 

examination will test your experimental skill and will be held in H855. PSPICE 
simulations are excluded from this test. Efforts would be made to hold the exam at the 
same time when you usually do the labs. 

 
Lab Exemption: No exemption is permitted.  
 

Day and Time 8.45-11.30 14.45-17.30 16.30-19.15 
Monday    
Tuesday WJ WK  
Wednesday    
Thursday WL   
Friday   WI 

 
Expt. 1 Jan. 18-21 Expt. 6 March 1-4 
Expt. 2 Jan. 25-28 Expt. 7 March 8-11 
Expt. 3 Feb. 1-4 Expt. 8 March 15-18 
Expt. 4 Feb. 8-11 Make-up March 21-25 
Expt. 5 Feb. 15-18 Lab test March 29-April 1 
Mid-term break Feb. 21-25   
 
Lab Demonstrators 
WI –             Osama Ahmed    o_ahm@ece.concordia.ca  
WJ -   M. Ansarizadeh   m_ans@live.concordia.ca 
WK-  S. Nigam    s_niga@encs.concordia.ca 
WL -   A. M. Elboushi   a_elboub@encs.concordia.ca 
 
 
Lab Coordinator – S. Prasad (Ext. 4106);  shailesh@ece.concordia.ca 
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