Problem Set 9 Solutions

Problem 9.1a (7.11 from McCluskey)
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There is 1 essential hazard.
Start at state = d and x2x1 = 10
change x2x1 - 00 O @ b
changex2x1 - 100 b - a
x2x1 - 000 a -
b# a0 hazard
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There are 3 essential hazards.

i) Start at state = a and x2x1 = 10
changex2x1 - 110 a - b
changex2x1 - 100 b - d
x2x1 - 110 d - f

b#f0O hazard

i) Start at state = b and x2x1 =11
changex2x1 - 100 b - d
changex2x1 - 110 d - f

x2x1 - 100 f - e

d #e 0 hazard

iii) Start at state = e and x2x1 = 01
changex2x1 - 110 e - f
changex2x1 - 010 f - ¢

x2x1 - 110 c-b

f#£b 0O hazard




Problem 9.2 (7.2 from McCluskey)
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or
Y =R'(S+y)
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Y =Sa+ SbC + C'y + Ry (+ Shy)
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Y =DC + C'y (+Dy)



Problem 9.3 (7.5 abcd from McCluskey)

a. Add amplifiers directly after the outputs of the two NOR gates (before the feedback loops)
leading to the outputs Q and P. The Input/Output of the amplifier leading to Q will be labeled
El/yl, and the I/O ofthe amplifier leading to P will be labeled E2/y2.

b. Excitation Equations

El=(x1+x2+ (XL +yl+y2+x3) +y2)
= x1'x2'(x1 + y1 + y2 + x3)y2'
= Xx1'x2'yly2' + x1'x2'x3y2'

E2=((x1+yl+y2+x3) +x2+yl +x3)'
= xIx2'x3'y1l" + x2'x3'y1'y2

c. Transition and Output Tables

X1x2
yly2 00 01 11 10
00 x30 00 dd 01
01 x3x3' 00 dd 01
11 00 00 dd 00
10 10 00 dd 00
E1E2

X1x2
yly2 00 01 11 10
00 00 00 dd 00
01 01 01 dd 01
11 11 11 dd 11
10 10 10 dd 10

QP
d. Flow Table
x1x2 (x3=0)
00 01 11 10
A (D) (D) - B
B ® A - ®
C A A - B
D (@) A - B
S
x1x2 (x3=1)
00 01 11 10
A D ® - B
B D A - ®
C D A - B
D [(®) A - B




Problem 9.4 (8.1 from McCluskey)

a.
Excitation Equations

J1=xQ2
K1=x'Q2'
J2 =x'Q1
K2 =xQ1'
z =xQ1'

LetQl=yland Q2 =y2

Transition Table

X
0 1
yly2 00 [00]00
01 [01]10
11 [11 [11
10 [01 [ 10
Y1Y2

State/Output Table

X
0 1
A0 Al
B,0| D1
CO0|C0
B,0 | D,0
SZ
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State/Output Diagram
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Excitation Equations
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State/Output Diagram



