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Logistics: Class Schedule

Lecture: TR 12:30-1:50PM
e Discussion: F 3-350PM

5-6 Homework Assignments, 3 Exams

The Third Exam: Due time M 230PM,
6/7/2021

Logistics: Sites for the Class

* Class website
— http://cseweb.ucsd.edu/classes/sp21/cse140-a/index.html
— Index: Staff Contacts and Office Hrs
— Syllabus
* Grading policy
* Class notes
« Assignment: Homework and Reading Activities
« Exercises: Solutions and Rubrics
* Forum (Piazza): Online Discussion *make sure you have access
» Score keepers: Gradescope, Canvas

Logistics: Textbooks

Reserved at library

Digital Design and Computer Architecture by David Money
Harris and Sarah L. Harris, Morgan Kaufmann (Reading
Activities)

Digital Systems and Hardware/Firmware Algorithms, Milos D.
Ercegovac and Tomas Lang (System Designs, pdf file will be
released)

Logistic: Class Expectation

Level 1: Concepts and Methods (Lecture and slides)
— Class attendance of video record

Level 2: Hands on Practices (Exercises)

— Homework

Level 3: Command of Materials (Samples of exams)
— Exams: Type 1

Level 4: Extension and Exploration (Content beyond
the textbook)

— Exams: Type 2
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Motivation

« Microelectronic technologies have revolutionized our
world: cell phones, internet, rapid advances in
medicine, etc.

+ The semiconductor industry has grown from $21
billions in 1985, $335 billions in 2015, to $478
billions in 20138.

2

, Processor
Graphics

+Vee

Transistor

Transistor
Switches

The Digital Revolution

Integrated Circuit: Many digital operations on the same material

Vacuum tubes

Exponential Growth
of Computation

(Lox T T mm)

Moore’ s Law

Integrated Circuit
1 1

| Stored Program | |
WWII Model 1949 1965 &

Robert Noyce, 1927 - 1990

Nicknamed “Mayor of Silicon
Valley”

Cofounded Fairchild
Semiconductor in 1957

Cofounded Intel in 1968

Co-invented the integrated
circuit

16
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Artificial Intelligence Scope

« Logic and Reasoning The purpose of this course is that we:
» Boolean Satisfiability (SAT) * Learn the principles of digital design
— Product of sum clauses » Learn to systematically debug increasingly
— Diagnosis complex designs
 States and Sequences  Design and build digital systems
— Sequential Machines « Learn what’s under the hood of an electronic
— Reachability component
— Controllability « Prepare for the future technology revolution

One example of the applications and opportunities

21 22
Position among CSE Courses Principle of Abstraction
Algos: CSE 100, 101 o
picaten | programs
Application (ex: browser)
CSE 131|CSE 1200perating Omﬂ““w:% device drivers
[Compiler ]~ System J
Omm wO Architecture :._Mm.mmnnmn_..“_m
—|Instruction Set
Architecture CSE 141 Micro- datapaths
CSE 141 architecture controllers
AS _Datapath & Contral
—\ = = . : - s : adders
HENIIN : @ e BRnes g OWMHA.Q o CSE 140 Logic memories
a Digital AND gates
| Transistors | —om Circuits NOT gates
. . . . mvmwo 4 Analog amplifiers
* Big idea: Coordination of many , . Abstraction: Hiding details when Circuits filters
. 1 transist
they are not important Devices diodss
Physics electrons
Dan Garca®
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What is a combinational circuit?

* No memory
* Realizes one or more functions

« Inputs and outputs can only have two discrete values
* Physical domain (usually, voltages) (Ground 0V, Vdd 1V)
* Mathematical domain : Boolean variables (True, False)

Differentiate between different representations:
* physical circuit
 schematic diagram
» mathematical expressions

29

Basic CMOS

NMOS PMOS

“on” NMOS  PMOS on”

when d s when B
gate is =] | gate is i
high s o low
https:/en.wikipedia.ong/wiki/CMOS#/media/File:Cmos_impurity_profile PNG

Complementary Metal Oxide Semiconductor Fmar teckmolosy

Invented in the 1960°s, but took over in the
80’s

“on” means low resistance, ”off” means high
resistance

Logic “1” and Logic “0” values are arbitrary FINFET tedhnclogy

e.g. logic “1”==1.0V, logic “0” == 0.0 V By Rigver, CORSASE i ssss2

31

Binary Digital Logic

Simplest representation is “1”” and “0” (base-2).
Choose a physical quantity to represent “1” and “0”
— Usually voltage, but not always (e.g. current, resistance,
magnetic polarization, quantum spin, ...)

Use a transistor to make the switch (operating as a
digital instead of analog device)

— Two states — on / off

— Signals can be high voltage (“1”) or low voltage (“0)

30

Transistors as Switches

32



