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all of these extract information from 
the real world and interact with it; 

we will learn how to design and 
analyze such devices and systems



Instructors

• Other contributors to 16: Vladimir Stojanovic, Anant Sahai, Gireeja Ranade, Ali Niknejad, Claire Tomlin, Michel Maharbiz, Miki 
Lustig, Vivek Subramanian, Thomas Courtade, Babak Ayazifar, Ana Arias

Prof. Laura Waller
waller@berkeley.edu

Prof. Rikky Muller
rikky@berkeley.edu

Office Hours: 11am Wednesdays, Cory Hall room 504 
(starts next week)

mailto:waller@berkeley.edu
mailto:elad@eecs.berkeley.edu


Laura: About me
• PhD 2010, M.Eng 2005, BS 2004 EECS, MIT

• Lecturer in Physics, Postdoc in EE, Princeton 2010-2012

• Professor, UC Berkeley 2012-2050?



Laura: Research in Computational Imaging

https://waller-lab.github.io/DiffuserCam/tutorial.html
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Rikky: About me

Ph.D.

Undergrad+Masters

• M.Eng 2004, BS 2003 EECS, MIT

• IC Designer Analog Devices, ‘04-’07 

• PhD 2013, UC Berkeley! 



Rikky: About me
• Lecturer/Postdoc University of Melbourne

• Startup founder: Cortera Neurotechnologies (acq. 2019)

• Professor since 2016



DEVICE OFF

DEVICE ON Sources: Medtronic; Youtube

Rikky: Research in Neurotechnology

Sources: Muller Lab Publications
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Pathway to becoming like us!

• if you do well in class — you can apply to:
• Become an ASE
• Grade homework, assist in labs, tutor 

and help with office hours
• Become a uGSI
• Lab / Discussion / content

• Become head TA…
• Go to grad school, get a PhD
• Become faculty
• Teach 16A!





Thanks: Sahaana Suri



Course policies

• Syllabus is on the course website: https://eecs16a.org/
• You are responsible for reading and following all course policies listed

• Ed: edstem.org
• a resource for you to help each other out

• Questions? Ask eecs16a@berkeley.edu

https://eecs16a.org/
http://edstem.org
mailto:eecs16a@berkeley.edu


Grading Policies

• Midterm 1, Midterm 2 (55 points each)
• Final (100 points)
• Lab – mandatory (55 points)*
• Homework (35 points)

• Exam second-chance policy based on 
optional Midterm Redo

*signup instructions coming tomorrow on Ed



Homework (HW)

• Due Fridays at 11:59pm
• HW Party: Fri 9-11am in ‘the Woz’
• Office Hours: see course calendar
• HW0 due Friday
• You grade, we check!

• Self-grades due the next Friday
• 2 HW drops, 6 ‘slip days’

Note: Self-grading is not just about us being lazy!! 
(it is also to help you learn)



Academic Honesty

We treat all our students with utmost trust and respect and
expect students to return the same trust and respect. We
will have zero-tolerance for academic dishonesty. No
excuses or special circumstances will be considered.

Always seek help, never cheat.



You are here to learn!

• Learning can be hard and fun
• Collaborate and build community on 

Ed/HW Party/Study Groups
• Encourage different perspectives – this 

is Berkeley!

• Everyone here is smart
• Students have different backgrounds
• (some) Professors make mistakes –

feedback helps
• If you are struggling, ask for help!



How to succeed in 16A

• Get enough sleep
• Attend lecture and discussion
• Do not do the above two at same time 
• Actively read notes
• Try HW on your own, early
• Discuss problems with study group 

and/or at HW Party
• Study with others as well as alone 
• Seek and offer help



Slope is more important than intercept
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Any questions?





How did we get from this…
1837

1866

1876

Telegraph

Transatlantic cable

Telephone

2007
The camera phone

Flight of the Conchords S01E03 (HBO)



To this…

Drone delivery

Autonomous cars

Smallest wireless camera

A 1000 student class on a computer screen



Learning Goals
To help you understand many nerd jokes:

EECS 16A
• Module 1: Introduction to linear systems
• Module 2: Introduction to circuits and design
• Module 3: Introduction Signal Processing and Machine Learning

EECS 16B
• Module 4: Advanced circuit design / analysis
• Module 5: Introduction to control and robotics
• Module 6: Introduction to data analysis and signal processing



In the Lab

- photodiodes
- systems of  linear equations
- matrix analysis

- resistance
- capacitance 
- circuit analysis - cross-correlation

- optimization



Systems thinking example:
self-driving cars
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Make a 
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What is a Linear System?

time
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How do we solve linear systems of equations?

time

skills (a.u.)

Student 1

Student 2



What are some examples of linear systems?

V = IR



Electronic Devices Depend on the Movement of Charge

+

+



Electrical Quantities

Quantities Analytical Symbol Units



In the Lab!



Circuit Diagram Elements
Each element has some voltage across it and some current through it



Key circuit elements: Resistor



Key circuit elements: Voltage Source



Circuit Diagram 
Collection of elements, where each element has some voltage across it and some current through it



Devices as part of a system

Discrete Components

Integrated CircuitPrinted Circuit Board
Surface Mount Components



Transistor

First integrated circuit 1958

Modern IC:
2022: Apple M1 Ultra Processor

5nm transistors, 114 billion of them!



Computational advances due to fabrication advances
Moore's Law: # of transistors in a dense integrated circuit doubles ~every two years.

PacMan

Digital Camera

Laptop computer

Smart Phones

Cell phones

HDTV

3DTV

https://en.wikipedia.org/wiki/Transistor
https://en.wikipedia.org/wiki/Integrated_circuit
https://en.wikipedia.org/wiki/Integrated_circuit


Source: Mark Bohr, IDF14

Sense of Scale

Laura
1.73m

LOG SCALE

Transistors!
As small as 5nm!



FinFET

MOSFET FINFET GAAFET



Completing the puzzle… coding!

Ada Lovelace
wrote the first 

computer program

Alan Turing
figured out how to 
build a computer to 
execute programs 

Claude Shannon 
Information theorist



Module 1: 
Imaging




