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Troblem L. Solve the following short problems. 6 S\Finis)
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b. Given a 6-10-3{low’ priority encoder with inputs D5-D0 and oulputs A2-A0 and valid bit (V; write
the Boalean equation for output A2. Dy BuhzO h\o__\ pa - |
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c. Using 6-bits, the minimum negative number using Sign-Magnitude format is=(N 11 \ 1

d. What is the decimal value of

o

1e G-bits sipned number (100111)2 il it is represented using

sipned 2's complement format? ( N\ 2% o _ates \ o
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¢. What is the Boolean expression of output F in the figure below in terms of X and Y?
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roblem A\ it i -bit output Z (Zz, Zl, Zo)
Prob 2. A i i i i 3-b n])ut A (Az, Al, AO) and produces 3 ; .

. d'g tal circuit recel es it : l =
h l‘: ;l vi 0; t;le circuit is described in the table below. Formulate the truth table of ll-e tC )l cu
The behavior of : - - l
Don’t derive the expression for the output and Don’t design the circuit. oints
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Problem 3. Implement the following logic diagram using only NAND gates. The number of NAND

—

gates should be minimum. - (2 points)
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Problem 4. Implement a 5-to-32 @'}Jsing only the blocks given below. The 5-t0-32 decoder has 5

inputs (A4 Az Az Aj Ao) and 32 cutputs (D31 D3 ..
and clearly show the connections of your design.
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D, Do). Make sure that you label all inputs/outputs

(4 points)
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Problem 5. Using only the components in the circuit below, im

your design.

plement functions F and G given by the
following truth table. Make sure that you label all inputs/outputs and clearly s@e conn.ec'ilc)ms of
points
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W X F G
0 0 0 1 1
0 0 1 1 1
0 1 0 0 1
0 1 1 0 0.
1 0 0 0 1
1 0 1 0 1
1 1 0 1 1
1 1 1 1 0
B F

Problem 6. Using only the com;onents in the circuit below, implement function F given by the

following truth table. Make sure that you label all inputs/outputs and clearly

your design.
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Prople
m 7,
Mux hag Imp lement 3 16.t0-1 MUX using only the three 8-to-1 MUXes given below. The 16-to-1

Clearly sh inputs UTD (VIS 1 Ip) and 1 output (Y). Make sure that you label all inputs/outputs and
Ow the Connections of your design. é 9.5 N (3 points)
\

L )(?Yz \-XO F

I
L
I,

8101 v famaccmessim—— - -

NERRENE

L MUX i
Iy 1,
l‘ Il
I L

S; § S, Iy

I | 8-10-1 Y b—
B A MUX
X X,

Is
I
I,

Sy

=5 S |

2 0WERGURNT

Problem 8. Given the following 6-bit adder/subtractor, answer the two questions below: (3 points)
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<« C, 6-bit Adder/Subtractor dd/Sub (€=

T

I Assume that inputs A and B are unsigned numbers set to the following values: A=
(011010); and B = (001100),. The Add/Sub control is set to 0. Accordingly, compute the
sum bits S[5:0] and determine if there is an overflow or not.
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Is there an overflow\, Mo -
A

I Assume that inputs A and B are signed numbers in 2’s complement format set to the
following values: A = (110111); and B = (111001),. The Add/Sub- control is set to 1.
Accordingly, compute the sum bits S[5:0] and determine if there is an overflow or not.
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oty > 40

Problem 9. Assume X and Y are 3-bit® s complement numbers. Using only the following 5-bit

ripple carry adders, and any number of inverters bnd}XOR gatey de51gn a circuit that generates the
following outputs: —1 5 Points)

e S-bit signed 2's complement number Z

g

You must show clearly all connections and labelifig:
Y consists of three bits: Y,Y; Yy, and Z consists of five bits Z,Z32,7,Z,.

ch that: Z=Y+2X
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1,whenZ =7

e 1-bit output Q, such that: Q 0.whenZ <7
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