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This examhasfour (4) questions.The marksfor eachquestionareasindicated. Therearea total of 40
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)

A defibrillator delivers shock(s)to a personexperiencinga heart-attacko stopthe heart-
attack.This questionasksyou to designa controllerfor anautomatiadefibrillator.

Thedevice hastwo one-bitactive-highinputs:ast art signalfrom a push-tmttonswitchand
abeat signalfrom a heartbeatletector The device hastwo one-bitactve-highoutputs:a
shock signalwhich appliestheshockwhenit is asserte@ndanact i ve signalthatturnson
awarningLED to inform the operatorthatthe device is active. Thedevice alsohasa 1 kHz
clockinput.

Thedevice hasthefollowing VHDL entity declaration:

library ieee ;
use ieee.std logic_1164.all ;
use ieee.std logic arith.all ;

entity defibis
port (
start, beat, clk : in std_ logic ;
shock, active : out std logic ) ;
end defib ;

Whenthedeviceis first turnedonit is “safe” andneitheroutputis asserted.

After theoperatohasconnectedheelectrodeshe/shegusheghest art buttonmomentarily
andthe device bggins a two-second'listen” period. If the beat signalis assertedat ary

time within thetwo-secondlisten” periodthenthe device immediatelyrevertsto the“safe”

condition. If thetwo-secondlisten” periodexpiresbeforethebeat signalis assertedthen
thedevice assertghe shock signalfor 1 millisecondandbeginsa new two-secondlisten”

period.



Thest art buttonhasno effect unlessthe device is in a“safe” condition. The beat signal
is ignoredwhile the shockis beingdelivered. You may assumehe st art buttonwill be
pushedor morethanlms.

Theact i ve outputis asserteavhen&erthedeviceis notin a*“safe” condition.

Write anarchitecturghatimplementghis device. Your designshouldbe synthesizeablby
MaxPlus+ll. You neednot includecomments] i brary or use statements.You neednot
designthe power-onresetcircuit.

Hint: Selectan appropriate numberof statesand draw a statetransitiondiagram (and/or
write the statetransitiontable). Use®-" or “+”.

Question 2 (10 marks)

Write a subroutinegcopyi n: , in 8086assemblyanguagehatreadsa string from aninput
portandstoresit in a buffer buf . The parallelinput port consistsof an8-bit dataregisterat
I/O (port) address800H, andan 8-bit statusregisterat I/O (port) address801H. The status
registerhastwo one-bitstatusflags:

¢ bit O (theleast-significanbit) is ‘1’ only if thereis anunreadbytein thedataregister

e bit 7 (themost-significanbit) is ‘1’ only if thereis anunreadbytein the dataregister
andtherewasa parity errorwhile receving the charactein the dataregister

andtheotherbitsin the statusregisterarealwayszero.

Your subroutineshouldcopy all the charactergrom the I/0O port the buffer. The copying
shouldendwhena null character(value 00H) is read. This null characteishouldalsobe
copiedto the buffer. Whenyour subroutinereturns,it shouldsetthe valueof AX to anon-
zerovalueif anyof the charactersiadparity errorsin them,otherwiseAX shouldbe setto
0.

Your functionmustsave andrestoreary registersit modifies(exceptAX, of course)oefore
returningcontrolto the calling functionwith a RET instruction.You mustdeclarestorageor
ary temporaryvariablesyou use. You may assumea buffer buf of the appropriatesizehas
beendeclarecklsavhereandis in the samedatasegmentasusedby your function. You need
notincludecommentor assembledirectvessuchassegnent , assume oror g.

Hints:

Question 3 (12 marks)

Thefollowing diagramshaws the interfacebetweenan Analog DevicesAD2101 DSP mi-
croprocessoanda SamsunkM62256D SRAM.
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Themicroprocessos DMS (datamemoryselect)signaldrivesthe RAM’s chip select(CS).

The RAM’s write enable(WE) is driven by the CPU’s write strobe(WR) andthe RAM’s
outputenable{OE) is drivenby the CPU’s readstrobe(RD). The RAM’s addressanddata
busesareconnectedo the correspondingPUbuses.

Thefollowing timing diagramandtableprovide the CPU’s read-gcle timing specifications.
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Characteristic Symbol Min Max Unit
RD Low to DataValid troD 0.5tck —13+w | ns
A0-A13,DMS to DataValid tan 0.75ck —18+w | ns
DataHold from RD High troH 0 ns
RD PulseWidth trp 0.5tck — 8+w ns
A0-A13,DMS SetupbeforeRD Low tasr 0.25tck — 10 ns
A0-A13,DMS Hold beforeRD Deasserted trpa 0.25tcx — 9 ns
RD High to RD or WR Low trwR 0.5tck — 5 ns
instructioncycletime texk +W texk +W ns

wheretck istheclock periodandw is thenumberof wait stategimestcx. Assumedck = 40ns
w=1x40=40ns.



Thefollowing timing diagramandtablegive the SRAM read-gcle timing specifications.
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Characteristic Symbol| Min | Max | Unit
Readcycletime trc 55 ns
Addressaccessime taa 55 ns
Chipselectto output tco 55 | ns
Outputenableto valid output toe 25 ns
Outputhold from addresshange| ton 10 ns

Determinewhich of the above timing specificationsare Timing RequirementsObtainex-

pressiondor theserequirementsn termsof Guaranteediming ResponsesObtainvalues
for theseexpressionsn nanoseconds-ind the amountby which eachrequirements or is

not exceededin nanosecondsyind statewhetherthe requiremenis met or not (Y[es] or

N[0]). Summarizeyour answelin theform of atableasshovn below.

Requirement Guaranteed Margin | Met
Symbol| Min. (ns) | Expression| Value| (ns) | (Y/N)
ReadCycleRequirements

Question 5 (10 marks)

You neednot justify your answerdo the following questions. For multiple-choiceques-
tions choosethe bestanswer For True/False(T/F) questionswrite your answeras“True”
or “False’ For numericquestionshav your calculations Make sureyour answeris unam-
biguous.

(&) Givetheassemblyanguagecodethatwould forcethe executionof (andallow areturn
from) the standardnterruptserviceroutinefor the secondserialport (serialport2) on
aniBM PC.

(b) Givenacircuitwith asynchronousputs:

(i) We canavoid all metastabilityproblemsby registeringall inputs. (T/F)
(i) We canavoid all outputglitchesby registeringall outputs(T/F).
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(c) Duringtherefreshinterval arefreshcircuit usingCAS-before-RASCBR) refreshmust
generateaaddressefor:
(i) eachrow in aDRAM array
(it) eachcolumnin aDRAM array
(iii) both(i) and(ii)
(iv) noneof theabore

(d) A registermustbeusedto implementa parallelinput port (T/F).

(e) An RS-232serialinterfaceis configuredo sendat9600bps,eightdatabitsandno parity.
If characteraresentquickly aspossible gxactly how longwill it take to transmit960
characters?

(f) To ensurereliablecommunications DCE shouldalwaysbe connectedo a DCE anda
DTE shouldalwaysbe connectedo aDTE (T/F).

(g9) During atransferof datafrom a peripherato memorythe 8237DMA controllerreads
onebyteatatime from the peripherainto its dataregisterandthenwritesthatbyteto
thememory(T/F).

(h) No CPUtimeis usedby aninterrupt-drveninputinterfacewhile thedeviceis notin use
(T/F).

(i) In whatdirectiondoescurrentflow whenthe output-enablef a tri-state outputis not
assertequsingstandardcorventionsfor currentdirection):
(i) into theoutput
(ii) outof theoutput
(iii) either(i) or (i) dependingontheoutputvalue
(iv) noneof theabore

(1) Whatminimumnumberof bytesmustbeleft free on anapplicationprograms stackon

anIBM PCto allow interruptsto executeandreturnproperly? You may assumeonly
oneinterruptserviceroutinewill beactve atary time.



