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1 (a) State De Morgan’s theorems.

(b) Simplify the following expressions using Boolean algebra:
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2 (a)

@ F=(X+Y+X.¥).Z

(i) F=X

Given that:
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(ii)

(iii)

(iv)

Use a Karnaugh Map to simplify F.

Draw the logic circuit using only NAND gates for the
simplified F expression.

Identify any static hazards and show how the hazards can be
eliminated using a K-Map.

Following from (iii), draw the logic circuit but using only 2-

input NAND gates.

Toyee-Toy

ee Private Limited, a local company engaged in reverse

engineering of electronic toys has sent you 4 logic circuit diagrams in

Appendix

A. Name each circuit (e.g. D-type Flip-Flop), label the inputs

and outputs (e.g. A,B,C data input), and determine the truth table.

3 (a) Inthe context of digital electronics, explain the terms:

(b)

®
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(iif)

Register
Counter

Design a 4-bit upward counting ripple counter using negative
edge-triggered JK flip-flops.

Explain using at most 100 words how your design in 3b(i)
operates.

Explain in not more than 50 words what modifications to your
design in 3b(i) would produce a 4-bit downward ripple counter.

4 (a) Write down the equation form for the binary to gray code conversion rule.
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(b)
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5 (a)

Convert the following into Gray-codé.
@  DEs
(i) 714
(iii)  10000011pcp
Confirm with a truth tableif‘.il;RUE or FALSE that:
(i) NAND function is associative.
(ii) XNOR function is not associative.

Design a 3 bit full adder using a 3-to-8 line decoder.

Write brief notes that also include truth tables, function tables, K-Maps,
logic circuit diagrams, or Boolean expressions on any 2 of the following:

@) Prime Implicant, Essential Prime Implicant, Distinguished 1-
Cell.

(ii)  Edge-triggered and clocked flip-flop.

(iii) Combinational Logic and Sequential Logic Circuits
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APPENDIX A - DATASHEET
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LOGIC CIRCUIT 1
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LOGIC CIRCUIT 2




LOGIC CIRCUIT 3
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LOGIC CIRCUIT 4



