
Analog and Mixed Signal Processing Circuits

Course Website:  https://q.utoronto.ca/courses/202822

Lectures: Tuesdays/Thursdays/Fridays  Jan. 12, 2021,     12:10-13:00
Tutorial: Mondays        Jan. 11, 2021,     13:10-15:00
Assignments: 5 (6th is optional), individual  every two weeks

Instructor: Sorin Voinigescu, Room BA5132, e-mail  sorinv@ece.utoronto.ca
TA: Konstantinos Vasilakopoulos, Room BA5000, e-mail: 
k.vasilakopoulos@mail.utoronto.ca

Lectures and tutorials are synchronous on Bb Collaborate and will be recorded.
Tutorial will start on Monday, January 11 with a live demo of Cadence Analog Artist
features.

Assignments are asynchronous, every two weeks with a live in-person 10 minute
Q&A session

Course outline An overview of continuous-time and discrete-time signal processing
techniques, and the analysis and design of the analog and mixed-signal circuit building
blocks which are used to implement them in modern electronic systems. Topics covered
are: (i) analysis, specification, simulation, and design of continuous-time filters with
linear transconductors and op-amps, (ii) phase-domain model, noise model, and design
methodology for low phase noise Phase Lock Loops and associated building blocks
(VCO, phase-frequency detector, charge pump)  (iii) Discrete-time signal analysis using
z-transform, (iv) discrete-time filter design based on switched capacitors, and (v)
fundamentals, specification, architectures, building blocks (comparator, THA) and
characterization techniques for digital-to-analog and analog-to-digital converters.
Cadence Analog Artist is used for lab assignments.

Tentative Schedule and Syllabus

Week Date Lecture Topic Assignments handout
(due in 2 weeks in

tutorial)

1 11/01/2021 Introduction, Analog Mixed Signal Systems

2 18/01/2021 Continuous Time Filters Ch.12

3 25/01/2021 Distortion and Linearity, Noise Ch.9 #1 CT Filters

4 01/02/2021 Noise Ch.9, Phase Lock Loops Ch.19, 

5 08/02/2021 VCOs Ch.19, PLL Phase Noise Ch.19 #2 PLL Design

6 15/02/2021 Reading Week

7
22/02/2021 Discrete Time Signals Ch.13/ Switched 

Capacitor Circuits Ch.14
#3 SC Filter Design

mailto:sorinv@ece.utoronto.ca
mailto:zandieh1@ec


Week Date Lecture Topic Assignments handout
(due in 2 weeks in

tutorial)

8 01/03/2021 Comparators Ch.10, SHA & THA Ch.11 Midterm  (1h, tutorial)

9 08/03/2021 SHA and THA / Data Converters Ch.15 #4 SHA Design

10 15/03/2021 Data Converter Fundamentals/DACs Ch.16

11 22/03/2021 DACs / Nyquist Rate ADCs Ch.17 #5 DAC Simulation

12 29/03/2021 Nyquist Rate ADCs Ch.17

13

05/04/2021 Review #6 ADC Simulation

(optional)

Grading:
Assignments (using Cadence): 30% (6% each)
Midterm (open book): 20% 
Exam (open book Type X, Calculator: Type 2): 50%
Textbook: Carusone, Johns, Martin “Analog Integrated Circuit Design,” Wiley 2nd Ed.

Notice of video recording and sharing (Download permissible; re-use prohibited)

At times during this course, some interactions including your participation, may be 
recorded on video and will be available to students in the course for viewing remotely 
and after each session.

Course videos and materials belong to the instructors, the University, and/or other source 
depending on the specific facts of each situation, and are protected by copyright. In this 
course, you are permitted to download session videos and materials for your own 
academic use, but you should not copy, share, or use them for any other purpose without
the explicit permission of the instructor. For questions about recording and use of videos 
in which you appear please contact your instructor.

Academic Integrity Policies
http://www.academicintegrity.utoronto.ca/
https://governingcouncil.utoronto.ca/secretariat/policies/code-behaviour-academic-
matters-july-1-2019

Land Acknowledgement
I wish to acknowledge this land on which the University of Toronto operates. For
thousands of years it has been the traditional land of the Huron-Wendat, the Seneca, and
most recently, the Mississaugas of the Credit River. Today, this meeting place is still the
home to many Indigenous people from across Turtle Island and we are grateful to have
the opportunity to work on this land. 



Inclusivity, Accommodations and Mental Health Support
Statement on Inclusivity

You belong here. The University of Toronto commits to all students, faculty and staff that
you can learn, work and create in a welcoming, respectful and inclusive environment.  In
this class, we embrace the broadest range of people and encourage their diverse
perspectives. This team environment is how we will innovate and improve our collective
academic success. You can read the evidence for this approach here.

We expect each of us to take responsibility for the impact that our language, actions and
interactions have on others. Engineering denounces discrimination, harassment and
unwelcoming behaviour in all its forms. You have rights under the Ontario Human
Rights Code. If you experience or witness any form of harassment or discrimination,
including but not limited to, acts of racism, sexism, Islamophobia, anti-Semitism,
homophobia, transphobia, ableism and ageism, please tell someone so we can intervene.
Engineering takes these reports extremely seriously. You can talk to anyone you feel
comfortable approaching, including your professor or TA, an academic advisor, our
Assistant Dean, Diversity, Inclusion and Professionalism, the Engineering Equity
Diversity and Inclusion Action Group, any staff member or a U of T Equity Office.

You are not alone. Here you can find a list of clubs and groups that support people who
identify in many diverse ways. Working together, we can all achieve our full potential.

Statement on Accommodations
The University of Toronto supports accommodations for students with diverse learning
needs, which may be associated with mental health conditions, learning disabilities,
autism spectrum, ADHD, mobility impairments, functional/fine motor impairments,
concussion or head injury, blindness and low vision, chronic health conditions,
addictions, deafness and hearing loss, communication disorders and/or temporary
disabilities, such as fractures and severe sprains, or recovery from an operation.

If you have a learning need requiring an accommodation the University of Toronto
recommends that students register as soon as possible with Accessibility Services.
Phone: 416-978-8060
Email: accessibility.services@utoronto.ca

Statement on Mental Health
As a university student, you may experience a range of health and/or mental health
challenges that could result in significant barriers to achieving your personal and
academic goals. Please note, the University of Toronto and the Faculty of Applied
Science \& Engineering offer a wide range of free and confidential services that could
assist you during these times.

As a U of T Engineering student, you have an Academic Advisor (undergraduate
students) or a Graduate Administrator (graduate students) who can support you by
advising on personal matters that impact your academics. Other resources that you may
find helpful are listed on the U of T Engineering Mental Health & Wellness webpage. 

http://www.uofteng.ca/mentalhealth
https://gradstudies.engineering.utoronto.ca/grad-admins/
https://www.ece.utoronto.ca/undergraduates/office/
https://studentlife.utoronto.ca/service/accessibility-services-registration-and-documentation-requirements
https://www.engineering.utoronto.ca/about/equity-diversity-and-inclusion/
https://hrandequity.utoronto.ca/inclusion/equity-offices/
https://undergrad.engineering.utoronto.ca/first-year-office-2/first-year-office-team/
http://www.ohrc.on.ca/en/students%E2%80%99-handouts/fact-sheet-1-ontario-human-rights-code
http://www.ohrc.on.ca/en/students%E2%80%99-handouts/fact-sheet-1-ontario-human-rights-code
https://www.weforum.org/agenda/2019/04/business-case-for-diversity-in-the-workplace/
https://hrandequity.utoronto.ca/inclusion/


If you find yourself feeling distressed and in need of more immediate support resources,
consider reaching out to the counsellors at My Support Program (MySSP) or visiting the
Feeling Distressed webpage. 

https://studentlife.utoronto.ca/task/support-when-you-feel-distressed/
https://studentlife.utoronto.ca/service/myssp/

