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Today

e Course details
— Lab, Policies, Schedule (web page)
— Course objective and strategies

* My background

e Chapter 1
— Digital systems
— Number systems
— Binary (base 2) arithmetic

e Chapter 2

— Boolean algebra



Teaching Assistants

e Tue lab

Alireza Zeraatkar TA

Savio Esmailzadeh Lab Assistant
e Wed lab

Derek Li TA

Liam Peck Lab Assistant

e Contact information is on the course web page



Course Workload

® 5 unit course

— 18 “chapters” in 20 lectures

* New way of thinking of things will take some effort
— Algebra: use variables
— Calculus: no concrete solutions for indefinite integrals

— Boolean algebra, binary math
e Notonlya+b, butalsoa AND b, a XORY, ...
¢1+1=1
* 3+6=-7

e Passing this course requires significant effort and time

— (Students that have already taken ECS 154A typically find the
first part of the quarter very slow but later parts challenging)



Lectures

e Ask questions at any time

— Please raise your hand

* Be respecttul of others
— Hold conversations outside of class
— Silence phones
— Sitin the back if you come in late or need to leave early



Course Communication

In class during lecture
Canvas announcements = Email

— Time-critical announcements only
Web page

— Primary source of course information
My office hours

— Posted on the course web page

— Mon after lecture

— Wed after lecture

— Th 2-3pm? 3-4pm?
Please see me (or TA) in person with questions rather than email
TAs will also have weekly office hours

There will be a course Slack channel



My Teaching Philosophy

* Primary goal (mine and yours):

Learn digital system design well

e Achieve this through:

— Reading textbook
* Objectives, Study Guide, Reading, Problems
* Book is very complete, designed for self-study

— Lectures

— Solving problems on paper (homework)

— Solving problems and building things in lab
— Discussions with other students, TAs, myself



Grading Philosophy

* Grading serves two main purposes:

1.

Motivate you to do the work required to learn

¢ Reading textbook (quizzes)

* Lectures (quizzes)

* Solving problems in homework (exams)

e Solving problems in labs (lab grading, exams)

* Discussions with others

Give others an indication of how well you know the
material



Letter Grade Assignments

e [ assign a letter grade only for the final course grade

* You can see score statistics for each graded item on Canvas

I look at the final exams and course record of the class and
assign two key dividing points: the A/A+ and D+/C- boundaries,
and assign course grades from there using equally-sized
intervals

No required numbers of any particular
letter grades D+/C-

. ] = AA
Absolute scores are not important; the IL — || [ '
boundaries shift according to the B | “

difficulty of the exams in any quarter

In fact, easy exams cause large

grade drops for small errors Fm

Ignore any letter grades - I i I I I I I CH=N
you might see on canvas F D D+C A At

(not actual grade data)



Working With Others

e (Collaboration

— Asking questions and explaining principles produces better
work and dramatically increases learning
— Working with others
* Do homework and prelabs with classmates nearby

o Ask each other questions, help each other —regarding
principles, and approaches to solving only

— See Course Collaboration Policy on web page

e Dishonesty
— Copying produces similar work, stunts learning, is not fair
to honest students, and is not allowed in this course

e Students engaged in dishonest work will be referred to Student
Judicial Affairs

e [ will try to keep in-class exams honest
e Steps will be taken to keep out of class work honest



Penalties for Violating the Policy on
Student Conduct and Discipline

* Penalties
— Minimum penalty: meetings with SJA officer,
zero grade on work, record with SJA

— Permanent F grade on your transcript, no credit for
the class

— One to three quarter suspension from the university

— Permanent dismissal from all ten campuses of the
University of California. Permanent notation on
your transcript.



Penalties for Violating the Policy on
Student Conduct and Discipline

e Several perspectives
— Personal obvious reasons

— ECE and UCD  (especially for those inclined to share work
with someone doing poorly in class)
Cheating harms our major and university’s
reputation among employers who interview
our graduates.

* In summary: The purpose of the penalties and me
mentioning them is so that no one will get one!!! Don’t
do anything that violates the Policy on Student
Conduct!



Penalties for Violating the Policy on
Student Conduct and Discipline

e Typical scenario:
— Someone shares code/design with another
— They get caught

— The “Copier” feels terrible guilt for causing a friend
to get a zero

— The “Sharer” deeply regrets sharing resulting in a
zero when he/she should have had a full score



Exam and Quiz Regrades

* Some number of exams and quizzes will be
scanned before being returned

* Key take-away messages:

— Do not change anything on your work if you
request a regrade

— One student did recently and got in BIG trouble!!!



Cheating Websites
chegg, coursehero, etc.

e The university has recently taken a very strong stand
against paying for work (2-quarter suspension for first
offense last year)

o Key take-away messages:
— Do not post assignments

— Of course do not use any unpermitted outside material in
work you submit

— Of course do not post solutions
— Two students did last year and got caught!!!



Submitting Work

e Unless announced otherwise, materials due must be
submitted through canvas as instructed

* Only pdf format
— It greatly simplifies grading



Course Web Page

http://www.ece.ucdavis.edu/~bbaas/18/

e This link is posted on the canvas home page

e Almost all of my (original) notes are posted here, as well as any
slides I show in lecture



Lab Items NOT To Buy

* Years ago labs were
built using
protoboards and TTL
chips

* Jencourage you to
picture this in your
mind when you wire
up your circuits

EEC 18, B. Baas




Advancing CMOS Technologies

e Moore’s “Law” (Observation)
was made in 1965 and notes
that transistor density
~doubles every year
(every 1.5 years now)

¢ "Cramming more
components onto integrated
circuits,”" Gordon Moore,
Electronics, April 19, 1965.

The experts lock ahead

Cramming more components
onto integrated circuits

With unit cost falling as the number of components per

circuit rises, by 1975 ics may diclate

as

9

many as 65,000 components on a single silicon chip

By Gordon E. Moore

Director, Research and L ies. Fairchild

ion of Fairchild Camera and Instrument Comp.

The future of integrated electronics is the fature of electron-
ics itself. e advantages of integration will bring about a
proliferation of electronics, pushing this science into many
neve arcas.

Integraced cireuits will lead Lo such wonders as home
computers  or al least lerminals conneeled W  contral com-
o controls for iles, and personal
porlable communications equipment. The cleetronic wrist-
watch needs only a display to be feasible wday.

But the biggest potencial Jics in the produclion of large
systems. In telephone communications, integrated cirenits
in digital fleers will separace chamels on multiplex cquip-
menl. Inlcgrated circuits will also swilch Ielephone circuils
und perlom dala processing

Computers will be more powertul. and will be organized
in campletely different ways. l'or example, memories built
of integrated electronics may be distributed thronghout the

The author

Or. Gordon E. Moore is one of
the new braed of electronlc
engineers, schooled in the
physical scionces rather than in
electronics. He earned a B.S.
degres In chemistry from the
Univershy of Callfomia and a
Ph.D. degree In physical
chemistry from the California
Institute of Technology. He was.
one of the founders of Fairchild
Semlconductor and has been
director of the research and
development laboratories since
1959,

machine nslead ol being concentraled in a contral unil. In
addition, the improved reliability made possible by integrared
circuits will allow the construction of larger processing units.
Machines similar to those in existence today will be built at
lower costs and with fasrer hun-around.

Present and future

By integratcd cleclronics, 1 mein all the various tech-
nologies which are referred to as microelectronics today as
well as any addilional ones that resull in cleclronics fume-
wons supplicd 1o the user as ireducible wits. These lech-
nolugics were first investigaled in The lae 1950° The ab-
Jject was to miniacurize electronics equipment to include in-
creasingly camplex electronic functions in limited space with
minimwn weight. Several approaches evolved. including

i v techniques for individual comp thin-
Iilm siruclures wnd semiconduclor inlegrated cireuits.

Euch approuch cvolved rapidly ind converged so thal
cuch horrawed wehnigues from anolher. Miny rescurchers
believe the way of the future 10 be a combination ofthe vari-
ous upproaches.

‘Theadvocates of semiconductor integrated circuitry ave
ulecady using the improved characieristics of thinefilm resis-
tors by applying such filins directly to an active semiconduc-
wr subsiree. Thase advocaling a Lechnology based upon
filos ure developing suphisticaled techniques for the allache
mentof uelive semiconduclor devices 1o 1he passive flm ar-
rays.

Both approachis have worked well and are being used
in equipment foday.

Electronics. Volume 38, Number 8, April 13, 1965

o0



Moore’s Law — The number of transistors on integrated circuit chips (1971-2018)  SYSELE

Moore's law deseribes the empirical regularity that the number of transistors on integrated circuits doubles approximately every two years.

in Data

This advancement is important as other aspects of technological progress — such as processing speed or the price of electronic products — are

linked to Moore's law.
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Data source: Wikipedia (https://en.wikipedia.org/wiki/Transistor_count)

The data visualization is available at OurWorldinData.org. There you find more visualizations and research on this topic.
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New data added by B. Baas 34



Number of Processors on a Single Die vs. Year
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Today

e Course details
— Lab, Policies, Schedule (web page)
— Course objective and strategies

* My background

e Chapter 1
— Digital systems
— Number systems
— Binary (base 2) arithmetic

e Chapter 2

— Boolean algebra



Why Become a Digital Design Engineer?

Eile Edit View History Bookmarks Toocls Help O

m What does a Digital Design Eng > + ~ & Private browsi

EJ glassdoor.com C Q digital design engineer - G ﬁ @)

’Gl_ASSDOORi Community Jobs Companies Salaries For Employers

Digital Design Engineer Overview

Overview Salaries Interviews Insights Career Path

What does a Digital Design Engineer do?

Digital design engineers create, develop. and improve digital systems and tools, taking a lead role in overseeing the @ Education @ Work/Life Balance
entire process from concept to implementation. They configure and evaluate system architecture. and use - 4.0 %
modeling and testing to assess and refine designs. They take an active role in leading validation and verification
processes and developing testing programs. They regularly use coding and programming languages. and . Total Pay Career )
customize designs for real-world use settings. 139K—219K @ Opportunity

4.0 *

Digital design engineers typically have at least a bachelor’'s degree in engineering. although some employers...

Avg. Experience
Read More %

8+ years

How much does a Digital Design Engineer make near United States?

@ Confident
$173,048 / yr

$173,048 . .

$139K $219K
Total Pay
---------------- I

$14K $269K

$122,824 iy + $50,224 i
Base Pay Additional Pay @ Most Likely Range Possible Range

Get anonymous career insights from




Consumer Products’ Trends

* Analogbased = Digital based

— Music records, tapes - CDs, MP3s

— Video VHS, 8mm - DVD, Blu-ray, H.264, H.265

— Telephony analog mobile (1G) - digital (4G, LTE,...)

— Television NTSC/PAL —> digital (DVB, ATSC, ISDB, ...)

— Many products use digital data and “speak” digital: computers,

networks, digital appliances
You[ILi[5

@ el
>




Consumer Products’
Trends

* Analog based vs:

Digital based

— iphone apps???

4:15 ul 7 .

Updates

Yelp: Your Local
ﬁ@ﬂ?& City Guide UPDATE

Two things. 1) We're gauging interest from
the community in subscribing to an analog
version of Yelp. Each copy will weigh
roughly 60 metric tons. Shipping will not be
included. 2) We fixed some bugs.

iTun
unes U UPDATE

J

A

This update includes minor stability
improvements. more

O b
UPDATE

We update the app as often as possible to
make it faster and more reliable for y¢ more

B Pandora Music

1LIDRATEC

Updates




Future Applications

* Very limited power budgets
* Require significant digital signal processing

45
EEC 18, B. Baas
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