
Course	Syllabus	for		
PHYS375	—	Laboratory	Electronics	(I)	
 
Course Information  
Semester:  Fall 2018 
Credit hours:  4 

Class time: Mondays and Wednesdays 1:30PM - 3:30PM 
Class room:  La Tourette Hall 233 

Textbooks:  Hands-On Electronics: A Practical Introduction to Analog and Digital Circuits 
(Recommended) 

  Daniel M. Kaplan and Christopher G. White, ISBN-13: 978-0521893510 
 An Introduction to Modern Electronics 
  William L. Faissier, ISBN: 978-0-471-62242-0 

Instructor Contact Information  

Name: Zhili Xiao 
Title: Professor  
Office: La Tourette Hall Room # 212 
Tel: 630-252-8762  
Emails: zxiao@niu.edu  
Homepage: http://www.niu.edu/xiao 
Office Hours: Mondays and Wednesdays, 11:30 AM –1:30PM or by appointment 

Teaching Philosophy  

1. A teacher should be a good motivator. 
2. Practice makes perfect: labs are crucial to learn about electronics. 
3. A course’s outcome should be judged by how much the students learned rather how much the 

teacher taught. 

Course Description 
Fundamentals of circuit analysis and the physics of electronic devices. Topics include DC and 
AC circuits, signal transmission, noise, feedback, semiconductors, operational amplifiers, and 
simple digital logic. 

Prerequisites & Notes 
PHYS 252 or PHYS 273 or consent of the department. 

Course Goals and Objectives 
1. Teach students the physics and functions of electronic components. 
2. Teach students fundamentals of circuit analysis. 



3. Provide students hands-on experience on electronics. 
4. Enable students to build simple electronic circuits. 

Student Learning Outcomes  
Upon successful completion of this course the students will  
1. be familiar with the basic properties of elementary circuit components (resistors, capacitors, 

diodes and transistors) and be able to use them in simple circuits.  
2. be able to carry out elementary circuit analysis and be familiar with how this analysis can be 

extended to include active devices, such as transistors and op-amps 
3. be able to design and use some of the basic circuits, including simple amplifier and oscillators. 
4. have the ability to master and use additional devices.   

Instructional Methods  
1) Lectures and 2) labs. 
 
Course Assessment  

Grading:   Labs 30%; homework 20 %; mid-term 20%; final exam 20 %; 
attendance and class interaction 10%  

Grading scale: A (³ 90%), A- (85%~89%), B+ (80%~ 84%), B (75%~79%),  
 B- (70%~74%), C+ (65%~69%), C (55%~64%), D (40%~54%) 

Course Resources 
http://nicadd.niu.edu/~fortner/course/phys375/Phys375_desc.html  
http://nicadd.niu.edu/~piot/phys_375/index.html 

Accessibility Statement 

If you need an accommodation for this class, please contact the Disability Resource Center as 
soon as possible. The DRC coordinates accommodations for students with disabilities. It is 
located on the 4th floor of the Health Services Building, and can be reached at 815-753-1303 
or drc@niu.edu. 

Also, please contact me privately as soon as possible so we can discuss your accommodations. 
Please note that you will not be required to disclose your disability, only your accommodations. 
The sooner you let me know your needs, the sooner I can assist you in achieving your learning 
goals in this course. 

Academic Integrity 

Good academic work must be based on honesty. The attempt of any student to present as his or 
her own work that which he or she has not produced is regarded by the faculty and 
administration as a serious offense. Students are considered to have cheated if they copy the 



work of another during an examination or turn in a paper or an assignment written, in whole or in 
part, by someone else. Students are responsible for plagiarism, intentional or not,  
if they copy material from books, magazines, or other sources without identifying and 
acknowledging those sources or if they paraphrase ideas from such sources without 
acknowledging them. Students responsible for, or assisting others in, either cheating or 
plagiarism on an assignment, quiz, or examination may receive a grade of F for the  
course involved and may be suspended or dismissed from the university. 
(https://www.niu.edu/stat/courses/pdfs/Accessibility_Statement.pdf) 
 

Class Schedule (tentative) 
 
Date Lecture/Lab 
08/27 Introduction 

08/29 
Basics: energy storage hydrological analogy; voltage; current; power; conductivity 
and Ohm’s law; Kirchoff law; Series and parallel circuits; Thevenin and Northon 
theorems 

09/03 Labor day 
09/05 Lab 1 

09/10 
Alternating and direct currents: DC versus AC; Fourier analysis and complex 
notation; Characterizing AC signal; resistance in AC signal; capacitance and 
capacitors; RC circuits 

09/12 Lab 2 
09/17 Oscillators & resonances: inductor; inductance versus capacitance; the RLC circuits 

and its analogy with the mechanical pendulum; resonances 
09/19 Lab 3 
09/24 Signal transmission & noise: transmission line; coupling scheme; termination and 

impedance matching; optical analogy; noise 
09/26 Lab 4 
10/01 Operational amplifier: properties and “golden rules”; ideal versus real-life 

operational amplifier; example of circuits analysis with operational amplifier 
10/03 Lab 5 
10/08 Amplifier and feed-back system: voltage amplifier; common emitter amplifier; 

feedback system and advantage of negative feedback scheme 
10/10 Lab 6 
10/15 Argonne visit 
10/17 Midterm exam 
10/22 Analog computer: setting up equation with electronics 
10/24 Lab 7 
10/29 Semiconductors: quantum mechanics background, band theory, Fermi level; doping; 

p-n junctions; diodes 
10/31 Lab 8 
11/05 Transistors: bipolar junction transistors; field emission transistors; example of circuit 

analysis with transistors 
11/07 Lab 9 
11/12 Controls: conventional switches; transistor-based control 
11/14 Lab 10 



11/19 Current & voltage sources: transistor-based sources; signal shaping (clipping, 
rectification) 

11/21 Thanksgiving break 
11/26 Lab 11 
11/28 Logic gates: Boolean algebra; standard logic gates; implementation (CMOS and 

TTL) 
12/03 Lab 12 
12/05 Review 
12/10 Final exam 

 


