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Question 1 — [15 marks]

a Derive the truth table for the folldng 6-input 1-output function. The six inputs are taei-v
ables X, X,, X3, X4, X5, and X. The outputf, should be a 1 when the majority of the inputs
(i.e.more than half) are a 1.00 must put your answer into the K-mapsvinled belav.

K-map forf:
X1 X5 X1 X5
*3%4 o0 01 11 10 *3%4 o0 01 11 10
00 00
01 01
11 11
10 10
X1 X5 X1 X5
*3%4 o0 01 11 10 *3%4 o0 01 11 10
00 00
01 01
11 11
10 10
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b For the five-input logic function specified in the beli&arnaugh map, determine the minimal
cost two-level sum-of-productsxpression.

K-map forf:
X1%2 X1%2
3% 00 01 11 10 X% 00 01 11 10
oo| 110 | o 1 0wfx|]o|o 1
0O1f o | o o| 1 01l o | o[ 1 0
11 1ol olo 1l 5| o ol L
0] 1] o 1| X 10| 1 o X[ 1

Give the minum cost sum-of-productgoeession for f:

Give the cost, as defined in classynting the NOT gates and their inputs, of this expres-
sion:

Cost =
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Question 2 — [5 marks]

a A timing diagram from an Altera maxplus2 timing simulation isvamdelav. What function
was implemented@ive your answer only asa sum of minterms.

Name: 20 Ons 40.0n= G0.0ns 80.0n= 100.0n= 120.0n= 140 .0nz 160

I = . _1

[y |
|

Nz

[0

ANSWER:

b Write the single line of VHDL code necessary to implement the functienxyz+ xyz.

ANSWER:
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Question 3 — [8 marks]

a Prove the follaving theorem:xy + yz+ xz = xy + xz. Use only boolean logic axioms and identi-
ties to simplifly the right-hand side into the left-hand sihew all your steps.

ANSWER:
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b Implement the function f = xy+xz+yz, using only NOT and AND gates. Give the sche-
matic diagram.

ANSWER:
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Question 4 — [8 marks]

a Consider the circuit slwn belav with the folloving logic inputs: X = X, =1, X3= X, = 0.
Write the state of each transistor (i.e. ON or OFF) in the tablevbAlso, give the logic lgel
at the output, Y

-1
;)
H
A
>

IZ
Py
b
o™

*‘iﬂlpzl —4H‘P5 —q[ —4H‘P7

1 Y
o it
L|EN2 1[N,
R {[Ns
X3 |'<1 P3 I NG
I—| N3 — [N,
X4 ) ]
Transistor Stateg.é'l.:g)N or Transistor Stateg.é'l.:g)N or
Py N1
Py No
P3 N3
Py Ny
Ps N5
Ps Neg
P, N-

Logic level at ¥
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b For circuit above, write alogic expression for Y in terms of X, X,, Xz and X,.

ANSWER:

c Draw the transistor-level schematic of another CM OS logic network which implements the
same truth table as the circuit above using the fewest possible transistors.

ANSWER:
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Question 5 —[14 marks]

READ THISCAREFULLY: Throughout this question, the folMng corvention will be used to
represent the state of programmable switches in a Programmable Logie (L.D):

A A

5 K3

A & B not connected A & B connected

That is, in both cases there is a programmable switch attached between wire A and wire B.
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a Write a simplesum-of-products expression for each output in the fallmg PLD (no simpli-
fication is necessary).

viviylvy
X % X [ )
-
g F——x—x [
S X—x¥ Y,
X % g@i
% *——x¥ [~
* [
* Ys
X g]:j:>_
X -

Expression for Y:

Expression for ¥:

Expression for ¥:
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Using the cowention stated abe, fill in the schematic diagram on thexnpage to iimple-
ment the follaving logic specificationadNOTE: the PLD hasa NOR-NOR structure):

* Y, should be lar (0) when all four inputs (i.e. % X5, X3, and X,) are the same. Otherwise,
Y 1 should be high (1).

© Y, = (X X4+ XoXs)

* Y3 is specified by the follwing truth table:

X1 X2 X3 X4 Y3
0 0 0 0 1
0 0 0 1 0
0 0 1 0 0
0 0 1 1 1
0 1 0 0 1
0 1 0 1 1
0 1 1 0 1
0 1 1 1 0
1 0 0 0 1
1 0 0 1 1
1 0 1 0 1
1 0 1 1 1
1 1 0 0 0
1 1 0 1 1
1 1 1 0 1
1 1 1 1 1
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ANSWER:

?%5??%5??%5?
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EXTRA SPACE - USE ONLY IF NEEDED
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EXTRA SPACE - USE ONLY IF NEEDED
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EXTRA SPACE - USE ONLY IF NEEDED
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EXTRA SPACE - USE ONLY IF NEEDED

Page 16 of 16



