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The maximum mark for the examination paper is 60 marks, and the mark obtainable
for each part of a question is shown in brackets alongside the guestion.

Instructions to the candidates: .

& Clarify your answer with the suitable ‘sketches as you can.
& Plsase use a pen or heavy peneil to ensure legibility.

& Please attempt all questions.
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1. Give the possible rang of values of the signed integer N, such that when 8-bit kinary
number N is adding to signed integer 53H, we have ne overflow. Likewise, give the
possible values of the 8-bit binary numhber N that when you add to the pesitive
rumber 48H the sign hit of the result is 1 and overfiow bit is equal 0. [6 Marks]

- 2. Using the east number of 4-hit hinary adders and gates, design a BCD adder/subtractor.
The adder/subtractor should receive two 4-bit numbers and should produce 4-hit
sum/difference and a carry/borrow outpui. 6 Marks]

3. The circuit in Fig, Tis used to implement the function 2, £ and j can be seiscted from '
the set {0, 1,.8, B }. What values should be chosen for 7 and |7 £3 Marks]
Z=f(AB)=A+B :

4, Fig. 2 shows 2 Ingm nlrnmt with four full-adders. Two 4-hit integers Y=Y, Y, Y, Y,
and X= X3 X2 X1 X0 are added with each other in this circuit. Assume that Y= 0111

what is the value at X when Z=17 What is then tha value of 047 T i‘viai;ks]
| oy j " :
A

Fig. 1

5. Given X {dividend) = OT1 and M (divisor) =0011, shaw the contents of A and Q registers
during the process of division. After that, provide a circuit diagram showing how to
implement XOR gate using NAND gate. : - [7 Marks]
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1. Ong oider device has a 7-seement display with 7-light buibs, but it lacks an outiet for
connection to a computer. One could therefore need a combinatorial circuit that connects
to the bulhs and then converts 7-segment code to the usual BCD code that is used by 2
variety of other equipments. Design BCD to 7-segment decoder, using a minimem number
of gates. The six invalid combinations should result in a blank dispiay.

7-Segment
display
iy

AW];Q :

2. What are the advantages of minimizing logie circuits? After that, draw the minimum
NAND implementation for F(A,B,C,D). _
- F(A,B,C, D) =3¥m(1,5,8,13,14,15) + D(3,10,12)
Next, by using Boolean algebra prove that: A + AB + AB = A + B.

3. There is an error in Fig. 3 that is used to implement of the carry out logic. Identify the
“error and propese a simple solution. Afterwards, complete the truth table realized by
the given multiplexer circuit shown in Ag. 4. Next, derive the K-map for this logic function.
Realize the functicn minimized with the use of PLA,

i!'i{%g' g
i sy
B 5

RAM 1K §

L Address i ADRS (9}
Y Ghip selact ~f G5
ReadWirite «f RIW

Fig. &

e F : S |
4. Suppese that we want to construet 4K x 8 bit RAM by using 1 K x 8 bit RAM chips
illustrated in Fig. 5. Draw the block diagram thai illustrates the interconnection of

the necessary number of chips to form a 4 K x 8 hit RAM.
5. Write the VHDL cotle for the circuit describes a 4-ta-1 multiplexer.

B

Good Luck
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