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This examhastwo (2) questions.Themarksfor eachquestionareasindicated.Therearea total of 25
marks.Answerall questions.Write your answersin theexambookprovided. Show your work. You may
answerthequestionsin any order. Books,notesandcalculatorsareallowed.Youmaykeepthisexampaper.

Question 1 (15 marks)

(a) Designa decadecounter. Write theentity andarchitecturefor this device assumingit is
calleddecade, hasanthefollowing inputsandoutputs:

� a counter-enableinput,en
� a clock input,clk
� a four-bit binarycountoutput,q
� a one-bit“terminal count”output,tc

Thecounteris incrementedif en is asserted.Thecountercountsfrom 0 to 9 andthenreturns
to 0. tc is assertedwhenthecountis 9. Thecounteroutputchangeson the rising edgeof
clk.

(b) Assumea packagecalledcounters exists in the work library andthat it includesthe
decade counterasa component.Write the entity andarchitectureof a two-digit decade
counterthathasthefollowing inputsandoutputs:

� a clock input,clk
� two four-bit outputs:a andb (wherea is theleast-significantdigit).

For both parts(a) and(b) write an entity andarchitecturethat is synthesizeableby Max-
Plus+II. All signalsarestd_logic or std_logic_vector andareactive-high. Usetype
conversionfunctionsasnecessary. Any process in your VHDL codemustcontainexactly
oneif statementandonesignalassignmentstatement.Do not includecomments.Include
any library anduse statementsrequired.

Hint: the tc output of the LS digit counter is used to enable the MS digit counter.

Question 2 (10 marks)
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Write a subroutine,toupper:, in 8086assemblylanguagethat convertsa string to upper-
case.Lower-casecharactershave ASCII codesbetween61H and7AH. A lower-casechar-
actercanbe convertedto upper-caseby subtracting20H. The BX registerwill containthe
offsetandDS will containthesegmentof thestringwhenthesubroutineis called.Theend
of thestring is markedby a null character(ASCII code00H). Your functionmustsave and
restoreany registersit modifies. It must returncontrol to the calling function with a RET
instruction.Youmustdeclarestoragefor any temporaryvariablesyouuse,but youneednot
includecommentsor assemblerdirectivessuchassegment, assume or org.
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