THE UNIVERSITY OF BRITISH COLUMBIA
DEPARTMENT OF ELECTRICAL AND COMPUTER ENGINEERING
ELEC 379: MicrocomputerSystemDesign
1998/99Winter Sessiorferm 1

MID-TERM EXAMINATION
12:30pm-1:20pm
October23,1998

This examhasthree(3) questions.The marksfor eachquestiorareasindicated.Therearea total of 30
marks. Answerall questions.Write your answersn the exambook provided. Shav your work. You may
answetthe questionsn ary order Books,notesandcalculatorsareallowed. You maykeepthis exampaper

Question 1 (10 marks)

Designadigital logic circuit to controltheignition systemof acarengine.Your circuit hasa
clockinput,cl k, thatrecevesonerising edgeperdegreeof crankshaftotation. Your circuit
also hastwo one-bitinputs: thefirst, t dc, is assertedvhenthe crankshaftangleis zero
degreesandthe secondhi speed, is assertedvhenthe engineis operatingat high speed.
Your circuit hasoneoutput,spar k, which turnson the sparkplug whenit is asserted All
inputsandoutputsareactive-high.

If the engineis operatingat high speed,the spar k output shouldbe assertedvhen the
crankshaftanglelies between355 and 359 degrees. Otherwisethe spar k outputshould
beassertedor crankshafangleshetweerD and4 degrees.

Giventhefollowing VHDL entity declaration:

entity ignitionis
begi n
port (
clk : instd_logic ;
tdc, hispeed : in std_logic ;
spark : out std logic ) ;
end ignition ;

write anarchitecturghatimplementghis designthatis synthesizeablby MaxPlus+1l.Use
type corversionfunctionsas necessary Any process in your VHDL codemustcontain
exactly onei f statementand one signal assignmenstatement. Do not repeatthe entity
declarationdo not include commentsand do not worry aboutbehaiour during the initial

crankshaftevolution. Includeany | i br ary anduse statementsequired.

Hints: usea 9-bit registerof type unsignedo representhe crankshafangle. Note thatthe
std_l ogi c_arith packagencludescomparisoroperatorgor unsi gned values.



Question 2 (10 marks)

Write a subroutinegopyout : , in 8086assemblyanguagehatcopies64 bytesfrom mem-
ory to anoutputportatl/O port220H.The64 bytesarestoredin abuffer startingatphysical
memorylocation 0C4000H.Your function mustsave andrestoreary registersit modifies
beforereturningcontrol to the calling function with a RET instruction. You mustdeclare

storagefor ary temporaryariablesyou use,but you neednotincludecommentor assem-
bler directvessuchassegment , assume oror g.

Question 3 (5 marks)

(&) Assumeanaddres$usinputsignalhasbeendeclaredasa : std | ogi ¢_vector (15 downto 0).

Write a VHDL expression(one statementfor an actve-low bank-enablesignal, en,
thatenablesa4 kB memorybankstartingat addresgi000H.

(b) An 80386SXCPU (16-bitdatabus)executeghefollowing operations:

mv ax, 1234
mv [45], ax
mv al, [ 46]

Whatmemorylocation(s)will bealteredby thesenstructions™How mary write cycles

will the CPU performto completetheseinstructions?Whatwill eachlocationbe set
to? Whatis thefinal valueof AX (in hex)?

(c) You aredesigningthe memorysystemfor a DSPmicroprocessothatrequires4 kB of

externalmemorywith a 20 nsaccesgime (that's relatively fast). Whattype of RAM
would you use?Brieflyjustify your choice.



