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This examhastwo (2) questions.The marksfor eachquestionareasindicated. Therearea total of 25
marks. Answerall questions.Write your answersn the exambook provided. Shav your work. You may
answerthe questionsn ary order Books,notesandcalculatorsareallowed. You maykeepthis exampaper

Question 1 (15 marks)

(a) Designa decadecounter Write the entity andarchitecturdor this device assumingt is
calleddecade, hasanthefollowing inputsandoutputs:

acounterenableinput,en

aclockinput,cl k

afour-bit binary countoutput,q

aone-bit“terminal count” output,t ¢

Thecounteris incrementedf en is assertedThecountercountsfrom 0 to 9 andthenreturns
to 0. t ¢ is assertedvhenthe countis 9. The counteroutputchangeson the rising edgeof
cl k.

(b) Assumea packagecalledcount er s existsin thewor k library andthatit includesthe
decade counterasa component. Write the entity and architectureof a two-digit decade
counterthathasthefollowing inputsandoutputs:

e aclockinput,cl k
e two four-bit outputs:a andb (wherea is the least-significantligit).

For both parts(a) and (b) write an entity and architecturethat is synthesizeabléy Max-
Plus+lII. All signalsarestd | ogic orstd_|ogi c_vector andareactve-high. Usetype
conversionfunctionsasnecessaryAny process in your VHDL codemustcontainexactly
onei f statemenandonesignalassignmenstatementDo not includecomments.Include
ary | i brary anduse statementsequired.

Hint: thet ¢ output of the LSdigit counter is used to enable the MSdigit counter.
Question 2 (10 marks)



Write a subroutinet oupper : , in 8086 assemblylanguagehat corvertsa string to upper
case.Lower-casecharacterfiave ASCII codesbetweern61lH and7AH. A lower-casechar
actercanbe corvertedto uppercaseby subtracting20H. The BX registerwill containthe
offsetandDS will containthe segmentof the stringwhenthe subroutinds called. Theend
of the stringis marked by a null charactefASCII codeOOH). Your function mustsave and
restoreary registersit modifies. It mustreturncontrolto the calling function with a RET
instruction.You mustdeclarestoragefor any temporaryariablesyou use,but you neednot
includecommentsr assembledirectvessuchassegnent , assune or or g.



