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U.sing 3 Mocre lIUIehioe WitJl D PUp-flops, design a sequence detector that would output a :z..l only after detecting
. We sequeDce11001 on its single input X. Call the slates SO,SI etc. (use don't cares for illegal states and usesimplest sl3t. assignment)
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C. The excit~tion equatiOIl$ arc given by: (3 points]
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CotlSider theflmetion: F.. :!:A.J.~(O, 2, 3. S,7, 8, 10, 11. 14, 15)

a) Whal~e thepruneimplicantsofF? [2points] ....
, " l ~./ '.
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b) Whatarc theessentialprimeimplicantsofF? [2points] ~
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c) What is a.mmimum SOP expression for F? [3 points] -
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l'.t'oblem 3: [10 points]

I ConsidertheBoole:1llfunctionF=:!:.u,c:.D(l,3.4, 11. 12. 13, 14. IS)
, . .

a) Implement F using a 4-input multiplexer ane! external gnt~'s. COlmeet A ilJe!B 10 the select line:. (S points]
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b) Implement F using two 3-to-8 d~6di:rs.with enables. an iqvener and OR gales'wilh ma;timum inputS'oT4. [5
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. A'sequentialcircuitI1a.s2 flip-flopsA andB, one inputX andoneoutputY. Its'St~tediagtumis sbownbelow.
DesiplthecircuitusingD flip-flopsanddrawthecorrespondinglogicQiagnm. . \. X .
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D . "Of allinvalidinPUt/o inatioll$

~ ~ . .gn ,\11E;m:ss.3 to BCD code converter that gives output code of don't-Cat"es ~ental1on.
Completethe t<lbleto include for every integer the corresponding BCD code re9t /
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.h.tsl 10

,1&0 10 ",,41)'%0 the followillg clocked synchroaous SIBle machine.
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A. Wrile the eext slate equations fac, A aad B. and output Y. [4 points]
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B. Complete the e."'Ccitatloallrilnsitlon table. and the state t:lble (use the foUewing state names A.. 00.

B=01iC=lI,D=10)[4'points] .. . I. I X

C. D~w Ih. state diagram. [2.points]
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..Problem 7 [10 points) ~
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Consider the foUowing Master-Slave JX. flip-flop bUilt ~ing SR latches.. The S mpUt in the SR latches correSponds

to aSE!. theR inputcorresponds to a RESET. and the C inputcomspOl1cUto ENABLE.

(a) Complete the tiraiag diagram below. [3 points]
(b) Do you see apote!ltial problem in this JK flip-flop? [2 pointsJ
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b) r'esigu a.aMN f1ip.flop using aT flip.tIop with enable and eXtra logic gate~ (4 poIntsj. .ikI .
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,., G\, ri.slgn 0 ITC/lip.fIop using onUN fl:ip.flopand eXtra logic gates, [4 points]
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Problem 9: (10 P,OIntSJ(

Design i 4-bit Jowon counter using Dmp.flops,
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