Review For Final

Base Conversion.

1. Use the polynomial method to convert 53 from base 10 to binary.

2. Use the iterative method to convert 53 from base 10 to base 3.
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Base Conversion, Twos Complement, Error Correcting Codes.

1. Assume £ = 8. Use 2’s complement to compute 1001101 - 111000

2. Consider a Hamming Code with the following parity check matrix:
0
1
1

1. Encode message m = 0101
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1 0 0
1 0 1
0 1 0
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2. Apply error correction and decode § = 0011010
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Boolean Algebra.

Prove the following equivalence using Boolean Algebra postulates and theorems.

X+z=xy+xz+yz+xyz

Hint: On the RHS, replace y z with (y zx + y Z x) and replace xy with (xyz + xyz).
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Quine McCluskey.

1.  Using Quine-McCluskey, obtain all the prime implicants for the following Boolean function
fw,x,y,2z) = ¥m(1,3,6,8,9,10,12,14) + dc(7,13)
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Table Reduction.

1.  For the following Prime Implicant Table use row/column reduction in order to find a minimal
cover. Justify each step.

|l lc e lales (Gl | Cost
m X X

4
r, X X X 3
T3 X X X 3
7 X X 4
s X X 4
Te X X X 3
rn, X X 4
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MSI Components.

1.  Consider the Boolean expression f(w, x,y,z) = ¥m(1,2,6,7,9,11,12,14,15)

Realize this Boolean expression using two levels of 4-to-1 multiplexers and no logic gates.
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PLD.

1. Consider the Boolean expressions
fl(x' Y Z) = Zm(0121617)
f2 (x, Y Z) = Zm(3'4"6)
Realize this set of Boolean expressions using a 3 X 4 X 2 PLA with complemented and
uncomplemented outputs.
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PLD.

1. Consider the Boolean expressions:
filx,y,2z) = ¥m(1,3,5,6,7)
f2 (X, y' Z) = Zm(O,l,Z)

fz(x,y,2z) = ¥m(0,1,2,5,6)
Realize this set of Boolean expressions using a PAL with the following structure:
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Figure 5.62 A simple four-input, three-output PAL device.

Fixed or-array
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Latches and Flip-Flops.
1. The input signals below are applied to the master-slave SR flip-flop (pictured below) when

initially in its O-state.Sketch the QM,aM, Qg and 53 output signals. Assume all timing constraints
are satisfied.

Master-slave SR flip-flop

§ ———x Q Qu A} Q _gs___ Q
Clock (C C - C <,
Qu Qs S
R R oD R (o —— o]
Master Slave

(2)
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Latches and Flip-Flops.

2. The input signals below are applied to the master-slave JK flip-flop (pictured below) when
initially in its O-state.Sketch the Qp and Qg output signals. Assume all timing constraints are
satisfied.

Master-slave JK flip-flop
E‘ :. s Y 0 & Q
J > T —_
Clock (C) « 0s L
. }— R0 2
Master Slave
|
J —/ I
K
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Counters. For the binary ripple counter pictured below, fill in the following table which shows the
values of Qg, Q4, Q2, @3, Cy, C1, C,, C3 during each clock pulse. Assume count enable is set to 1.

T Q o))
e c A rAAracara
¢ l 0 0 1 0 1 0 1 0
1
T Q Q
——>C L
Qo:, 1
0
T Q 0, 1
—>C
0 0
] :
r Q O, 0
—>C 1
op

Count enable
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Analysis of Sequential Networks.
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1. Write down the excitation equations for the above network.
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2. Write down the transition equations for the above network (not necessary to simplify).
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Synthesis of Sequential Networks.

1. State Diagram. Draw the state diagram of a system having a single input line x,in which the
symbols 0 and 1 are applied and a single output line z. Fori = 1,2,3, ... let x; denote the i-th
input symbol. The system is to produce an output of 1 coincident with input symbol x; if the
number of 1’s seen thus far x4, ..., x; is @ multiple of either 2 or 3. At all other times the system is
to output 0. An example of input/output sequences that satisfy the conditions of the system
specification is:
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Synthesis of Sequential Networks (cont’d).

2. State Reduction. For the Mealy network state table given below, determine a minimal state

table.
Present
State
| o [1] o |1
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Synthesis of Sequential Networks, cont’d.

3. State Assignment. Find a state assignment for the table below satisfying as many as possible of
the state adjacencies recommended by the rules given in Sec. 7.5

Table P7.22
Present state Next state | Output (2)

Input (x) Input (x)

0 1 0 1
A B A 0 0
B A C 1 0
C D A 0 0
D D E 1 0
E € D 1 1
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Synthesis of Sequential Networks, cont’d.

4. Completing the Synthesis Process. The state table shown is for a clocked synchronous
sequential network that is to be realized using D flip-flops. Using a state assignment satisfying as
many as possible of the state adjacencies recommended by the rules given in Sec. 7.5, determine
minimal-sum excitation and output expressions for the sequential network.

Table P7.24

Present state Next state

Output ()

Input (x)
1
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