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Ql (a)

BEL 2A303

Explain TIIREE (3) tpes of signed number representation used in bioary
numbering system.

(6 marks)

Assuming that all numbers can be represented using 8-bit binary, complete
the missing enties which are not shaded in the Table l. Also assume
two's complement system is used v&en necessary. (No mark
will be given for this question unless all the solutions are slroum).

(8 marks)

Table I : Set numbers in ntrmerical representation

(b)

(c) Simpli$'the following expressions using Boolean algebra.

(i)

(ii)

mm+m

(A+c)(A+F)

(3 marks)

(3 marks)

(a)Q2 Table 2 shows a tnrth table of a four-input and two-output logic
function. Use lGrnaugh mqps and derive:

the minimal sum-of-product (MSOP) of expression for y
(4 marks)

tlre minimal product-of-sum (MPOS) of expression for Z
(4 marks)

(i)

(ii)

Set number 2
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Table 2 : Truth table of a four-input and two-output logic firnction.

(b) Given the Boolean expression

Z=PQ(RS+FSX@+FS)

(r) Simpliff expression Z using Boolean theorem.
(6 marks)

(ir) Implernent the firnction Z nparJa2@XD using only a 2-input
NAND gates.

(6 marks)

Q3 (a) Frgure Q3(eXr) shows a logic circuit that comprises of a JI! SC and D
ltPflop. Figure Q3(r[ii) shows the waveforms for signal CL& X, y,
ffi and m. Complete tlre timing diagram for ea, Q3 and ec in
APPENDIX A. Assume thar QA" Qn and ec are at high level initially.

(10 marks)

INPUT OUTPUT
A B C D Y Z
0 0 0 0 I I
0 0 0 I 0 0
0 0 I 0 0 I
0 0 I I 0 0
0 I 0 0 1 0
0 I 0 I X 0
0 I I 0 1 0
0 I I I 0 0
I 0 0 0 0 X
1 0 0 I X 0
1 0 I 0 X I
I 0 1 1 I 0
I I 0 0 I I
I I 0 1 I X
I 1 I 0 X 0
I I I I X I
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FigureQs(rXD
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(b) Figure Q3(b) shows four switches that are part of a conftol circuity in a
copy machine. The switches are at various points along the path of the
copy paper as the paper passes through the machine. Each switch is
normally open and as the pap€r passes over a switctU the switch closes. It
is impossible for switches SWI and SW4 to be closed at the same time
(they are far apart and the paper cannot cover them at the same time).
Design the logic circuit to produce a HIGH output whenever two or more
switches are closed at the same time. Use K mapping and take advantages
of the don't-care conditions. Note that the switch will be HIGH wlen it
closes.

(10 marks)

Q4 circuit in Figure a{9 has tlree inputs (A, B and c) and one output (z).
construct the tnrth table for the circuit. Refer to ApifENDD( B tb know
thepin assignment of SN7400N.

(10 marks)

(a)

L*gi*
c$rcrsit

Frgure Q3O)

Figure Q4(a)
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O) ftgure Q4(b) shows a multiplexer 74LSl5l (8 line-to-l line multiplexer).
Based on the truth table obtained in part Q4(a), implement the circuit of
fimction Z using 74LSl51 multiplexer. Show all connections and please
arswer in APPENDIX C.

(10 marks)

Figure Q4(b)

Frgune Q5 shows the state transition diagram of a s&ate machine.

(t Build the excitation table forthis state machine. use JK flip.flops.
(10 marks)

(ii) Find the simplest Boolean expression for the circuit using Karnaugh map.
(6 marks)

(iii) Drawthe circuit.

(4 marks)
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SN740N NAND Gate)
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