ELEC 379 : DESIGN OF DIGITAL AND MICROCOMPUTER SYSTEMS
1998/99 WINTER SESSION, TERM 2

Coursenformation

Instructor

Ed Casas. You can contact me by e-malil
(edc@e. ubc. ca) or at my office in MCLD 451
(822-2592) preferablyduringoffice hours.

Office Hours

Day/timeto bedecidedseethe courseNebpagefor
thelatestinformation).

Lecturesand Tutorials

Monday Wednesdayand Friday 8:30to 9:20 AM
in MCLD 402. Tutorials cover new andimportant
materialandattendancés required.

Assignments

Assignmentsvill be givenoutapproximatelyoncea
weekandwill bedueoneweeklater Solutionswill
be given out for all questionsbut not all questions
will be marked. Late assignmentwvill be givena
markof zeo.

Assignmentsreto bedoneindividually. Students
are encouragedo seekhelp from classmatesut
copying is not allowed. Possiblepenaltiesfor pla-
giarismincludea markof zerofor all assignments.

Bonusmarksmay be awardedfor the fastestthe
smallestandthe mostreadabldasjudgedby the TA)
designssubmittedfor eachassignment.

Labs

AlternateThursdaysjn MCLD 254. You mustreg-
ister through Telerey for one of the threesections.
SectionsA andB arefrom 11:30to 2:30while sec-
tion C is from 8:30to 11:30. Lab sectionsA andC
will startJanuaryl4. SeetheWebpagefor thelatest
schedule.

All labsareto bedoneindividually.

outline.tex

All labsrequirethatyou designandsimulateacir-
cuit beforethelab Youwill berequiredto handin a
simulateddesignbeforestartingthelab.

You mustprint outthesourcecode(VHDL and/or
assemblylanguage)and demonstrate/our working
designto the TA beforethe endof the lab session.
TheTA will thenaskyou oneor two questionsabout
your programto malke sureyou understoodhe ma-
terial coveredby the lab. If did your own work you
shouldnt have ary problemsansweringthe ques-
tion(s).

A shortlabreportmustbe handedn to the course
assignmenbox (seebelow) before9:30AM onthe
duedateqseetheWebpage typically theduedateis
thedateof yournext lab). Thisreportshouldinclude
a brief descriptionof your design,sourcecodelist-
ings and schematicsand answergo ary questions
posedn thelab notes.

Eachlab will bemarked out of 5 asfollows:

completepre-labdesign 1
correctprogram/circuit 2
answersafterdemo 1

accurate/complete/aereport 1

Cometo thelab prepared!You shouldmake sure
your designcompilesandsimulatesproperlyor you
areunlikely to finish thelab in time. If alabis not
demonstratetly the endof the allotedtime you will
receve zerofor completingthelab (0/2).

If thereportis not handedn ontime you will re-
cewe zerofor thereport(0/1).

You mustcompleteall labsto passthe course —
evenif youwouldgeta markof zeio for a lab.

Each studentmust submit an original solution.
Possiblepenaltiesfor plagiarisminclude a mark of
zerofor all labs.

Evaluation

Therewill be a 50-minutemid-termexaminationin
lateFebruary(dateTBD) andathree-houfinal exam
in April. Thefinal markwill becalculatedasfollows:



final exam 50%
midtermexam 25%
labs 15%
assignments  10%

Note: Youmustcompleteall of thelabsto passthe
course

TeachingAssistants

Seethe Web pagefor namesand e-mail addresses.
The TAs will mark assignmentgnd supervisethe
labs.

Web Page

ThecourseWebpage:
http://casas. ee. ubc. ca/ 379
will beusedto make announcementndto distribute
coursematerial(e.g. datasheets).You canalsouse
theWebpageto checkyour marks.Any browsercan
be usedreadthesepages.
Thelecturenotes,assignmentdabsandsolutions
will be available from the Web pagein PDF for-
mat. Freesoftwareto view andprint PDFdocuments
(AdobeAcrobat)is availablefor mostcomputers.

Software

The Altera MaxPlusll VHDL synthesisandsimula-
tion software will be available on the departmens
PCandSunnetworks andyou may alsoinstall it on
your PC(MS-Windows 3.11,95 or NT) if youwish.

A free 80x86 assemblewill be available on the
courseéWebpage.

Intended Audience

Studentsvhowill designsystemghatincludedigital
electronics.

ELEC 379is acoursedesignedor studentsn the
ElectricalEngineeringatherthanthe ComputerEn-
gineeringstream. The coursecoversthe samema-
terial asa combinationof ELEC 353 (logic design)
andELEC 465 (microcomputedesign)but doesnot
coverthematerialin asmuchdepth.

If youarein thecomputerengineeringptionyou
should probably take ELEC 353 plus ELEC 465

ratherthanthis course.Ask your faculty advisorfor
moredetails.

Prerequisites

Studenshouldhave experiencean thedesignof sim-
ple digital circuitsandhave donesomemachindan-
guageprogrammingpf a microprocessor

Text

You will not needa textbook for this course. Con-
ceptswill be explainedin the lecturenotesand we
will use manufcturers’ data sheetsand standards
documentsas examplesand referencematerial. |
hopethis will give you a betterintroductionto the
designprocesghanusingatextbook.

Detailednoteswill be distributed beforethe rele-
vantlecture. The noteswill often containexercises
or sectiongo be completedduringthelecture.

Pleasewait until the endof thelecturebeforetak-
ing extra copies. You canalways print copiesfrom
thecourses Webpage.

Other References

Much of the materialon logic designis coveredin
theELEC 259textbook(Katz: Contemporary.ogic
Design,Addison Wesley, 1993)andif you already
have that textbook you may wish to refer to it for
alternatve explanationsof varioustopics.

The lecturenotesand Web referencewill cover
thesmallsubsebf the VHDL languagdhatwe will
need. However, a numberof texbooks and refer
encesare availableif you would like to learnmore
aboutlogic synthesisvith VHDL. VHDL for Logic
SynthesisAn IntroductoryGuidefor Achieving De-
sign Requiementsby Andrew Rushton(McGraw-
Hill, 1996)is a goodtext on logic synthesisusing
VHDL. VHDL Made Easy by David Pellerin and
DouglasTaylor (Prentice-Hall,1997)is an easy-to-
readintroductionto usingVHDL for design.TheDe-
signers Guideto VHDL by PeterJ. Ashendern(Mor-
gan Kaufmann,1996) is an completereferenceon
theVHDL language Thesebookscover muchmore
thanyouwill needfor thiscourse A numberof tuto-



rialsanda shortbookon VHDL areavailableonthe
net(seetheWebpage).

The IndispensablePC Hardware Book third
edition, by Hans-PeteMessmer(Addison-W\ésley,
1997)is a detailedreferenceon the IBM PC Archi-
tecture.

The Art of Electonics secondedition, by Paul
Horowitz and Winfield Hill (CambridgeUniversity
Press,1989)is a good practicalreferencebook on
mostaspect®f electronicalthoughmuchof thema-
terialis now outdated.

Objectives

By the endof the coursethe studentshouldhave the
backgroundaequiredto designmicroprocessebased
systemausingprogrammabléogic ICs. The student
shouldbeableto:

e designand test combinationaland sequential
logic circuits using the synthesissubset of
VHDL coveredin thecourse

e give the valuesof the 80386data,addressand
control bus signalsduring reador write cycles
to 1/O or memory

e describethe stepscarriedout by an 8088 pro-
cessolin responseo aninterrupt

e selectthe appropriatetype of memorydevice
for agivenapplication(SRAM, ROM, DRAM,
flashEEPROM, etc)

e drav schematicof multi-chip memoriesfor a

e describeandanalyzehebehaiour of “RS-232"
and SCSI bus signalsduring commonopera-
tions

Detailedobjectiveswill be providedin theintro-
ductionto eachsetof lecturenotes.

CourseOutline

Thecoursds structuredn abottom-uporder: digital
logic circuits,the processobus, the systembus, and
peripheralinterfaces. As exampleswe will useAl-

teralOK FPGAs,the Intel 80386CPU,the ISA/PC-
104andPCl systembusesandRS-232andSCSlpe-
ripheralinterfaces.

e review of digital logic designandlogic synthe-
siswith VHDL

e the80386microprocessobus

e memorysystemdesign

¢ timing analysis

e polled,interrupt-dvenandDMA interfaces
e systembuseg(ISA, PCI)

e peripherabuse(serial,SCSI)

RelatedCourses

This coursedealswith the designof digital logic
circuits, primarily thoseinvolving microprocessors.

givenmemorychip, databuswidth andaddress Relatediopicsthatarenot coveredin this coursein-

range

e computemaigins for readandwrite cyclesus-
ing CPU and memory data sheettiming dia-
gramsandspecifications

e selectand justify the choice of I/O stratgy
(polling or interrupt-drven; programmed/O or
DMA) for agivenapplication

e write softwareto controlprogrammabl@eriph-
erals (e.g. DMA controllers, interrupt con-
troller, timer/counter paralleland serialinter
faces)in 80x86 assemblylanguageby reading
andwriting statuscontrol,anddataregisters

clude:

e CPUdesignis coveredin ELECA476.
e |C designis coveredin ELEC479.

e operatingsystemsarecoveredin CPSC415or
ELEC494.



