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Problem 9 (18 points)

enable signal (E). Then, write a testbench to test the following:
E =0, Control = 00, A=0011 and B = 1010
l (0 E=1, Control = 11, A = 0011 and B = 1010
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Write a VHDL entity and behavioral architecture to implement a 2-input multiplexer (A and B)
each with size 4 bits. The multiplexer has 2 control signals and produces at the output A if control =
00 or 01 and produces at the output B if control = 10 or 11. The multiplexer also has an active-high
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AMERICAN UNIVERSITY OF BEIRUT
SUMMER 2011
MIDTERM
DIGITAL SYTEMS DESIGN (EECE320)

July 19, 2011

NAME: 1D:

CLOSED BOOK (90 MINUTES)

CALCULATORS ARE NOT ALLOWED.

PROVIDE YOUR ANSWERS IN THE SPACE PROVIDED ON THE QUESTION SHEET.
THE SCRATCH BOOKLET WILL NOT BE CONSIDERED IN GRADING.

BE AS NEAT AND CLEAR AS POSSIBLE.

GOOD LUCK!

Problem | Total Points | Earned Points

1 20
2 8
3 8
4 12
5 8
6 6
7 8
8 12
9 18

Total 100
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a) Convert the first binary number to Octal and the second to Hexadecimal:

?/ 10110101111.0101 =( g fz y 2 :& g )8
11101010011101.101111 =¢( } Al (,)X D ' B (/ )i6
7/ b) Convert the hexadecimal number 6F7D to Octal: A{ é Z g } §A

Problem 1 (20 points)

L( ¢) Represent the following decimal numbers using two’s complement with just enough bits:

+43=(O40_7,_O e -45=(:4_CZLD_Q_1_7__' )

[ d) The 10’s complement of the decimal number 82095400 is: j 23 0 __({ g 0 ( 2

l e) Use DeMorgan to complement the following expression and do not simplify it: / )

F=XYV (T WP+ XY Answer:

f) One ion of the quadratic equation!x? =K+ 38=9 i@i Accordingly, the base used
is: ég s :

g g) Using 5 bits, N = 10110. What is the decimal value of N if the representation is:

i
Unsigned: CQ 9(? Sign/Magnitude B é 2’scomp — 2 (2

h) The decimal number 864 is represented in Excess-3 code as: l (O 2$ L5 j 10 ») '_’Z:z !><

i) Use algebraic manipulation to simplify the following expression. Show your work in the space

provided. B LA +RB  Ae A . A'B’C + AB’C’
F-A (b 4b7c), A(h&c‘/j@/ﬁ@C+’?/C//4w’§ﬁ
3787 ol 4 s

= A (3457)+ Az A Mea'
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Problem 2 (8 points)

We want to design a circuit with 4 inputs (A,B,C,D) and 1 output that will be set to 1 if the number
of “ones” in the inputs is equal or greater to 2. Otherwise, it produces a 0. Complete the K-map and
derive a minimum POS expression. Finally, implement this function using only NOR gates.
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Problem 3 (8 points); -

Consider the function: F = ZaBcn(0,1,4,5,8,10, 11, 12,13, 14, 15)
a) What are the essential prime implicants of F?

R,

Q{) 'b) What are the OTHER prime implicants of F?
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Problem 4 (12 points)
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Problem S (8 points) .~

Use the Karnaugh map to obtain a minimum SOP expression of the following logic function:

v F=Zapcp(2,3,5,6,13,14,15)+ 2d (1, 8, 9, 11)

Problem 6 (6 points)

(0 Given F = (A+B”)(A+C), express F using the X notation.

k- Aohy %/AJ;ALIB/E;_Z_AWﬁ? T Y

Problem 7 (8 points) /-~ |

% For the following logic expression (F), fill out the K-map and identify all the transitions that cause a
static hazard. Then write an expression that produces a minimum hazard-free circuit.

AB '
F=ABC +BC +AC
Hazard transitions:

000001004 000150101

101 11114 1100 4110

Minimum Hazard-Free F = Alé,’# ,%C//+ A_C «t_A_‘B‘ [/
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Problem 8: (12 points)

Design a circuit to convert from BCD to
fill the K-maps, then minimize the expres

EXCESS-5 representation. Start by filling out the truth table, then
sions for X and Y. (Use don’t cares for missing entries)
/ /

T

!

|
1 Look at the expression of Y. If it contains 2 variables, implement it using a 2-to-4 decoder, if 3
' variables, 3-to-8 decoder and if 4 variables, 4-t

0-16 decoder. (Use additional gates if needed)

>/:CD',LC b }>/‘b/1 4@ (200D =1 0= 15 P=0





