APSC 380 : INTRODUCTION TO MICROCOMPUTERS
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.
Lecturesand Tutorials

Monday WednesdayndFriday 9:30to 10:30AM
in Forward (FORW) 303. Tutorialscover new and
importantmaterialandattendancés required.
Office Hours

Day/timeto be decidedseethe courseéWebpagefor

thelatestinformation).

TeachingAssistants

TAs will only beavailableduringyour scheduledab
time.
Thelab schedulas asfollows:

Lab Topic Starts  Report
Due

1 A SimpleCProgram Janl8 Febl

2 Programming a Febl Feb22
KeypadandDisplay

3 Washing Machine Feb22 Mar8
Controller

4  Microcontroller Mar 8 Mar 22

5 T.B.D. Mar22 Apr5

Thetopic of thefifth lab will be selecteddepend-
ing onthestudentsinterests.

Lab Marking

You mustprint out your programanddemonstraté
to the TA beforethe endof your secondab session.
TheTA will thenaskyou oneor two questionsabout

Seethe Web pagefor namesand e-mail addresses. your programto male sureyou understandhe ma-

The TAs will mark assignmentsnd supervisethe
labs.

Labs

Mondaysfrom 2:30to 4:00PM in MCLD 112.

Thelabsareanintegral partof the courseandall
labs mustbe completedto passthe course Each
lab requiresyou to write a computermprogramand/or
wire up acircuit to controlthelab hardware.

Lab Schedule

TAs will be in the labs during the scheduledab
times. You will have two 1.5-hourlab sessiongo
completeeachlab.

You mayalsousethelabwheneer it is notin use
by anothercourse(i.e. whenthereareno TAs in
the room). Room 112 is open24 hoursa day but
thebuilding is locked outsidenormalworking hours.

outline.tex 1

terial. If did your own work you shouldnt have ary
problemsansweringhe question(s).

A shortlab reportmustbe handedn to the APSC
380assignmenbox (seebelown) before9:30AM on
theduedatesshavn above. hisreportshouldinclude
abrief descriptionof your programor circuit, source
codelistings (andpossiblyschematicsyandanswers
to ary questiongosedn thelab notes.

Eachlabwill bemarkedoutof 5 asfollows:
correctprogram/circuit 3

answersafterdemo 1
accurate/complete/aereport 1

If a lab is not demonstted on time you will re-
ceivea markof zeo for thatlab (0/5). If the report
is nothandedn ontimeyouwill receiveze for the
report(0/1).

The equipmentavailable in the lab changeddur-
ing the term andit may be difficult to completeor
demonstratgour lab afterthe scheduledlates.Re-
memberyou mustdemonstrataill labs,evenif you
would geta markof zero,to passhecourse.



Labsareto bedoneindividually. Studentsareen-
couragedo seekhelpfrom classmatebut copying is
notallowedandeachstudenmustsubmitanoriginal
solution. Possiblepenaltiedor plagiarismincludea
markof zerofor all labs.

Lab Hints

Study the lab instructionsand write your program
and/ordesigryour circuit beforethestartof yourfirst
lab session.

Do notwait until thelastfew daysto startthelabs.
Thelabswill take longerthanexpected.

Ken Madore(MCLD 112A) is the staf member
in chage of thelab. He is often availablein the lab
duringthe day andwill provide you with a userID
and a passwrd at the startof the course. He may
alsobeableto helpyou with problemsin the labsif
you cannoffind of oneof the TAs andheis not busy
with otherduties.

Assignments

An assignmenwill begivenoutaboutonceperweek
andwill bedueoneweeklater Yoursolutionsshould
beplacedn theboxlabelled’APSC380” outsidethe
lab(MCLD 112). Solutionswill behandedutfor all
guestiongut not all questionswill be marked. Late
assignmentwill be givena markof zeo.
Assignmentsreto bedoneindividually. Students
are encouragedo seekhelp from classmatesut
copying is not allowed. Possiblepenaltiesfor pla-
giarismincludea markof zerofor all assignments.

Text

Other References

The book Real-Tme Microcomputer SystemDe-

sign: AniIntroduction by PeterLaurenceandKonrad
Mauch,McGraw-Hill, 1987wasusedfor this course
for mary yearsalthoughmuchof thematerialis nov

outdated.

TheC ProgrammingLanguaye secondedition,by
Brian W. KernigharandDennisM. Ritchie,Prentice
Hall, 1988,is the standardextbookon C.

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.

Web Page

Studentshouldcheckthe courseWebpage:
http://casas. ee. ubc. ca/ 380
will beusedo make announcementndto distribute
coursematerial(e.g. datasheets).You canalsouse
theWebpageto checkyour marks.Any browsercan
beusedreadthesepages.
Thelecturenotes,assignmentdabsandsolutions
will be available from the Web pagein PDF for-
mat. Freesoftwareto view andprint PDFdocuments
(AdobeAcrobat)is availablefor mostcomputers.

Evaluation

Therewill be a 50-minutemid-termexaminationin
late February(dateTBD) anda final examin April.

Thefinal markwill becalculatedasfollows:
final exam 45%

midtermexam 25%
labs/reports  20%
assignments  10%
All labs mustbe completedto passthe course
Late labs and assignmentwill receivea mark of

Thereis notext for thiscourse Detailednoteswill be 760

distributedbeforetherelevantlecture.Thenoteswill
often containexercisesor sectionsto be completed
duringthelecture.

Pleaseawvait until theendof thelecturebeforetak-

ing extra copies. You canalways print copiesfrom
thecourses Webpage(seebelaw).

Prerequisites

Studentshouldhave someexperienceprogramming
in a procedurallanguagesuchas C or FORTRAN



(e.g.CPSC152). Studentshouldbeableto analyze o selecta particulartype of electric motor for a
basicelectricalcircuits(e.g. ELEC 256). givenapplication

¢ identify possiblesafetyandreliability concerns
Intended Audience for agivencontrolapplication

Studentsinterestedn using (ratherthandesigning)  Detailedobjectveswill be providedin the intro-
microcomputergor control (rather than computa- ductionto eachsetof lecturenotes.
tional) applications.

CourseOutline

Objectlves Thefollowing is the approximateorderof thetopics

By the endof the coursethe studentshouldbe able © Pecovered:

to: . L
e microcomputersor controlapplications

e identify acontrolsystems inputsandoutputs e programmingn C

e write a computerprogramthat implementsa e statemachines
given algorithmusingthe subsebf C taughtin

thecourse e booleanlogic, numbersystemslogic circuits

e describethe resultof executinga given C pro- * microcomputesystemmarchitecture
gramwrittenin the courses subsebf C e parallelandserialinterfaces

e corvertbetweemumbersystemsandapplyba- e mid-termexam

siclogicalandarithmeticoperationgo numbers o
e sensorandanalog-to-digitatonverters

e designanddescribgin takularanddiagramfor-
mats)a statemachinethatimplementsa given
controlfunction

e electromechanicahctuatorsand power elec-
tronics

e describethe function and operationof a mi- * safetyandreliability
croprocessos’ addressdataand control buses
whenexecutingcertainbasicmachine-language
instructions

e givethelevelsappearingnvarioussignallines
duringtheexchangeof dataover simpleparallel
(printer)andserial(RS-232)interfaces

e selectanappropriateype of sensoifor a given
application

e describeheprinciplesof operationof threeba-
sic typesof A/D corverters(flash, successie-
approximatioranddual-slope)

e drav schematicandcomputesteady-stateolt-
ages,currentsand power dissipationof simple
BJT, FET, SCRandTriac switchingcircuits



