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Preface

This Instructor’s Resource Manual is part of the * PowerPoint slides on CD-ROM (ISBN 0-13-

extensive package of ancillary material available to 223981-7) containing:
enhance the teaching and learning process. These All figures from the text
products represent the most thorough selection of Lecture notes for all chapters
print, electronic, multimedia, and Internet tools Also available online.

available. This package underscores Prentice Hall’s
commitment to enable you to prepare and deliver
readily the best content presentations and student
learning and testing tools. These products very
effectively complement the parent textbook, Digital
Electronics: A Practical Approach, Eighth Edition,
the best-selling work in this discipline by respected
author William Kleitz.

*  Three Laboratory Manuals

1. Standard Logic
Laboratory Manual to accompany Digital
Electronics, by Michael Wiesner and Vance
Venable (ISBN 0-13-223982-5)

2. Altera CPLDs
Digital Logic Simulation and CPLD
Programming, by Steve Waterman
(DeVry University) (ISBN 0-13-171514-3)

Components in this Instructor’s Resource 3 Xilinx CPLDs

Manual are: Digital Electronics Laboratory Experiments,

e Solutions and Answers to In-text Problems, by by James Stewart and Chao-Ying Wang
William Kleitz (DeVry University) (ISBN 0-13-113124-9)

e Solutions to the Standard Logic Laboratory »  TestGen, a computerized test bank for producing
Manual to accompany Digital Electronics customized tests and quizzes (ISBN 0-13-243607-8)

(ISBN 0-13-223982-5), by Michael Wiesner

e Companion Website, a student resource containin
and Vance Venable. P g

additional multiple-choice questions and other
e Test Item File containing over 1000 additional textbook-related links, found at http://www.
multiple-choice questions that can be used to prenhall.com/kleitz
develop weekly quizzes, tests, or final exams.
For more information about these supplements,
Other parts of the overall ancillary package contact your Prentice Hall sales representative. And for
from Prentice Hall are: more information about other new technology prod-

*  Two CD-ROM’s packaged with each copy of ucts, visit www.prenhall.com

the parent textbook, containing:

Selected schematics from the text rendered in
Multisim 6.0, 7.0, 8.0, and 9.0.

Solutions to in-text Altera CPLD examples
Solutions to in-text Xilinx CPLD examples
Texas Instruments’ fixed-function data sheets
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Solutions and Answers to
In-text Problems

Chapter 1

1-1.

1-10.

1-11.

1-12.

(@ 619 (b) 1159 (¢) 919 (d) 7y
(e) 1219 (F) 7510 (g) 5510 (h) 181y
(i) 16719 (J) 1189

. (a) 1011 1010, (b) 1101 0110,

(c) 0001 1011, (d) 11111011,
(e) 1001 0010,

. (@) 3lg (b) 355 (¢) 1343 (d) 1314

(e) 155

. (@ 100110, (b) 111100, (¢) 110001,

(d) 011010, (e) 101111,

. (@) 235 (b) 31 (¢) 12)9 (d) 58y

(e) 41y

. (a) 1763 (b) 613 (c) 127¢ (d) 136g

(e) 1544

. (a) B916 (b) DC16 (C) 7416 (d) FB]é

(e) C6y6

. (a) 11000101, (b) 11111010,

(¢) 11010110, (d) 1010 1001 0100,
(e) 01100010,

. (a) 134]0 (b) 24410 (C) 14610

(d) 17119 (e) 96519

(@) 7Fi¢ (b) 4416 (¢) 6B} (d) 3Dy
(e) 1Dy

(@) 9819 (b) 6919 (¢) 7419 (d) 3619
(e) 81y

(a) 1000 0111g¢cp (b) 0001 0100 0010gcp
(©) 1001 01005cp  (d) 0110 0001 5cp
(€) 0100 01005¢p

1-13.

1-14.

1-15.

1-16.
1-17.
1-18.

1-19.
1-20.
E1-1.

E1-2.

(a) 0100101

(b) 0100100 0110001 0110100
(c) 1001110 0101101 0110110
(d) 1000011 1010000 1010101
(e) 1010000 1100111

(a) 25 (b) 243134 (c) 4E2D36
(d) 435055 (e) 5067

(a) Tank A, temperature high; tank C,
pressure high

(b) Tank D, temperature and pressure high
(¢) Tanks B and D, pressure high

(d) Tanks B and C, temperature high

(e) Tank C, temperature and pressure high
0001 0010 0000gcp

(a) skud3 (b) 534B553433¢

(a) 68HC11EMEN, C3 (b) 27C64, A8
(c) 2N3904,F4 (d) DBY, El

16-MAR 1995 Revision A
@2 (b2 (4 @1
(a) 00000101

(b) Eleven

(c) OE

d) 27

(a) 40

(b) 55

(¢) Tank B pressure and temperature are
HIGH.

(d) All pressures are HIGH.

EQA
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Chapter 2

2-1.

(@) 1, = 1/2MHz = 0.5 us

(b) t, = 1/500 kHz = 2 us

(¢) 1, = 1/427 MHz = 0.234 us
(d) t, = 1/17 MHz = 58.8 ns
(e) f=1/2us = 500kHz

() f=1/100 us = 10 kHz

(g f=1/0.75ms = 1.33 kHz
(h) f=1/1.5us = 0.667 MHz

2-2. (a)
¢, JULUULILLLrin
p o LI LI LTl
a 70 1
T Lierial = O WS
s
i 2 _l_ Tparallel = 1.5 us
[ H
(b)
¢, JULrrn
poSym—d LT LI
f 20 md e
a ol _J— Lierial = O WS
1
] 22 L tparul]e] =1.5us
€
[ T
2-3. (a) 8 X (1/3.7 MHz) = 2.16 s

2-4.

2-5.

2-6.

(b) 1.21 us occurs during the Sth period
which is LOW.

(@) 3 X (1/8 MHz) = 0.375 us

(b) 6 X (1/4.17 MHz) = 1.44 us

4V
ov

4V
ov

8V
4V

1L L ]
1CLC ]

D, = REV  Dg = REV
D, =FOR Dy = REV
D, =FOR Dy, = REV
D, =REV Dy, = REV
Ds=REV Dy, = REV
D¢ = REV D3 = REV

2-17.

2-8.

2-9.

2-10.
2-11.

2-12.

2-13.

2-14.

2-15.

2-16.
2-17.

2-18.

2-19.
2-20.
2-21.
2-22.
2-23.

E2-1.

E2-2.

E2-3.

SOLUTIONS AND ANSWERS TO IN-TEXT PROBLEMS

o

Kleitz IRM:

Vi=0V Vs =43V
V2:4.3V V6:50V

Vy; =43V V; =0V

V4 =0V

That diode will conduct, lowering Vg to
0.7V (“AND”).

That diode will conduct, raising V;t0 4.3V
(660R97).
Voutr =~ oV, Vourz = 5V

‘ LI L,

P

385V
oo L LT,

Input signal to BASE (B); output signal from
COLLECTOR (C).

The transistor is cutoff;
Vour = 3V X 1M Q/(330 Q + 1 MQ)
Vour = 4.998 V

Vout 18 lowered with a smaller load resistor;
Vour = 5V X 470 /(330 Q + 470 Q)
Vour = 2.94V

Because, when the transistor is turned on
(saturated), the collector current will be
excessive (Ic = 5 V/R¢).

Ic = 5V/100 Q = 50 mA

The totem-pole output replaces R with a
transistor that acts like a variable resistor.
The transistor prevents excessive collector
current when it is cut off and provides a
high-level output when turned on.

5V
c —a L1 L

P

o /1T 1L_T o,

oV
(a) 80 MHz (b) 125ns
(a) 9.8304 MHz (b) 101.73 ns
P3 parallel, P2 serial
reverse

A HIGH on pin 2 will turn Q1 on, making
RESET_B approximately zero.

(a) Let

(b) 24

(a) Sit

(b) 3

(a) Cp = 5V/0V, Vout3 = 0V/5V
inverse of each other

(b) Cp = 5V/0V, Vout3 = 0V/8V

(¢) Cp and Vout3 are in phase.

EQA
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E2-4. (a) Cp = 5V/0V, Vout3 = 10V/6V, 3-7.
in phase —_— I
(b) Cp = 5V/0OV, Vout3 = 10V/8V A
(¢) it would be inverted. B _|_| M M | |_|_
E2-5. (a) V1 = 43V, V2 = 0V, V3 = 4.3V,
V4 = 0.7V X M I

(b) V1 = 0V, V2 =43V, V3 = 0V,
V4 = 5.0V (Both diodes are reverse biased.) 4 | | | |

E2-6. (a) Cp = 5V/0V, Vout = 0V/5V, inverse

of each other B _l_l_l_l_
(b) Cp = 5V/0V, Vout = 0V/8V
X [ 1 [ 1
Chapter 3 3-8.
31. (@A B C | X UM D N D
00 010 RS e FEN e SN e Ay B
0 0 1 0
01 00 x — LI L e
0 1 1 0
1 0 O 0 1 [ ]
A
1 0 1 0
1 1 0|0 P I | M g I g Iy B
1 1 1 1
(b)A B C D X X —J I—I u I—I I_I L_
0000 |0 3-9.
00 0 1|0 4o e
00 1 0 0
00 1 1 |0 B — L
01 0 O 0
01 0 1 0 cd 1 M M M L
0O 1 1 0 0 |
01 1 1 0 X
1 0 0 O 0
100 1 |0 Aoed e
1 0 1 0 0
1 0 1 1 0 B —_— —
1 1 0 O 0 | ‘m|
1 1 0 1 0 I-I_
1 1 1 0 0 X
1 1 1 1 1
8 3-10.
3-2. 2° =256 m
3-3. (a) The output is HIGH whenever all A
inputs are HIGH; otherwise, the output 7| |2 A M1 U
. B
is LOW.
(b) The output is HIGH whenever any X [ | 1
input is HIGH; otherwise, the output is
LOW. —
34. W=0,X=1,Y=0,Z=0
3-5. X = ABC B 7 W W 7 B R
X = ABCD i -
X=A+B+C X
3-6. W=1,X=0,Y=1,Z=1
SOLUTIONS AND ANSWERS TO IN-TEXT PROBLEMS 3
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3-11.
Am
B

| | A Z| | 2
R — |

3-12.

Clock

Enable
3-13.
Clock 1 2 3 4 5 6

-
o]

-

Enable |
3-14. Four
3-15.

Clock
0OSC

:

+ Power
— supply

||}-|

Enable
signal

5
Ve

GND 7432

Receive
device

LTI DL

Il!l\ I_Im? -]

3-16. Four

3-17. Two

3-18. HIGH, LOW, and FLOAT

3-19. To provide pulses to a digital circuit for
troubleshooting purposes.

3-20. LOW, to enable the output to change with
pulser (if gate is good).

3-21. HIGH, to enable the output to change with
pulser (if gate is good).

3-22. Pin 3 should be flashing; the AND gate is bad.

3-23. Pin 2 should be ON; the Enable switch is
bad, or bad Enable connection.

3-24. Pin 3 should be flashing and pin 7 should
be OFF. There is a bad ground connection
to pin 7.

3-25. X=A,X=0

3-26. X=A,Z=AX=1,Z=0

A01 KLEI7369 08 SE IRM.QXD 3/12/07 12:16 PM Page 4 Team B ve403$QY107:Kleitz_IRM:

3-29.

(down) X

C

D
WY Low L L L
(down) Y J_I '_I

3-33. It disables the other two inputs when it is
DOWN for the NAND and UP for the
NOR.

SOLUTIONS AND ANSWERS TO IN-TEXT PROBLEMS
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334 X=A+B+C Y=D+E+F 3-37.

A B C | X D E F Y U 1 7
— —

0 0 0 1 0 0 0 1
0 0 10 0 0 1[0 Vv=, s
0 1 0 0 0 1 0 0 u
0 1 110 0 1 1[0  “imon
1 0 010 1 0 00 x iow
1 0 110 1 0 10 - s
1 1 0 0 1 1 0 0 |_|_
1 1 1 0 1 1 1 0 Y

3-35. p #ol  |#7 #3

p—t LT LT 1 338 @4ACc ) D () ACD (d) CyAB

(&) AC (f) CpAB

| —
5 — 3-39. U= CpAB W = BC
€= e T V=CD X=CpCD
3-40.
x=—d 1 1 y [+

#5 #6

z
N I SN D S
D 3-41.

s — ji
(1] Vee [aH x-1 Vee 147 P
, I —rn %J—cﬁ] ks
Sy 1 - L = @;j
ta 0~ P O ]
.#1 w2 L dm L Jwal_Jus L _d#e Y7L 48 L ; | Eﬁ =
C
o 1 2 3 4 5 6 71 8 L] KLH [ @j
| 3 [LOND o 1] GND2400 —1 ]
— I 1 - -
v 1 2 3-42. LOW; to see inverted output pulses (otherwise,
v L1 output would always be LOW).
3 5 3-43. HIGH; to see inverted output pulses
" [ ] (otherwise, output would always be HIGH).
i 3-44. Pins 4 and 10 should be HIGH. The inverters
X connected to those pins are bad.
#5146 3-45. There is no problem.

3-46. The inverter is not working.

z 18] . . .
3-47. With all inputs HIGH, pin 8 should be LOW.
Next try making each of the 8 inputs LOW, one
at a time, while checking for a HIGH at pin 8.

3-48. Pins 8 and 12 should be LOW. The NORs
connected to those pins are bad.

3-49. AND — 74HCO08; U3:A = location C2,
U3:B = location D2 OR — 74HC32;
location B7

3-50. (a) flashing (b) HIGH
3-51. pin 20 = LOW (GND), pin 40 HIGH (+5)

SOLUTIONS AND ANSWERS TO IN-TEXT PROBLEMS 5
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3-52.
3-53.

3-54.
3-55.
E3-1.

E3-2.
E3-3.

E3-4.
E3-5.

E3-6.

E3-7.

E3-8.

E3-9.

E3-10.

E3-11.

E3-12.

Because they are all part of one IC package.
Place probe “A” on the input of the inverter
(WATCHDOG_CLK). Using the same
settings for probe “B” as “A,” place probe
“B” on the output of U4:A. “B” should be
the complement of “A.”

all HIGH

(a) Vcc

(b) Logic pulser
(¢) Logic probe
(d) Ground

(e) Vcc

Password for Options-Circuit Restrictions
Hide component faults is: wk5e

(a) Gates 2 and 3

(b) Gate 3

(¢) Gates 1 and 4

(a) X =0,
(b) X =1,
(©

(a) T1 = 6mS, T2 = 10mS,
T2 — T1 = 4mS

(b) Two

(¢) ImS

(a) NAND
(b) NOR
(a) OR
(b) NAND

E3-13.

E3-14.

E3-15.

E3-16.

E3-17.

Kleitz IRM:

(@ X=C',D',Cp

(b) Y = BD’

Password for Options-Circuit Restrictions-
Hide component faults is: wk5e

(a) Ulb, Ulc, are bad

(b) U2c, U2d are bad

Password for Options-Circuit Restrictions-
Hide component faults is: wk5e

(a) Ulb, Ulc, Uld are bad

(b) U2a, U2c are bad

Password for Options-Circuit Restrictions-
Hide component faults is: wk5e

(a) Ula, Ulc are bad

(b) U2c, U2d are bad

Password for Options-Circuit Restrictions-
Hide component faults is: wk5e

(a) Ulb, Ulc are bad

(b) U2a, U2d are bad

Chapter 4

4-1.

4-2.

4-3.
4-4.

4-5.
4-6.
4-17.

4-8.

4-9.

The 7400-series uses hard-wired logic. The
designer must use a different IC for each
logic function. Programmable logic contains
thousands of logic gates that can be custom-
configured by the designer to perform any
logic desired.

Schematic capture using a CAD system or
a Hardware Description Language like
VHDL.

Hardware Description Language

(1) Define the problem, (2) develop the
equations, (3) enter the design, (4) simulate
the I/0 conditions, (5) program the PLD,
(6) test the PLD with actual 1/0.

@@ 3, M5

A small indented circle

They receive programming information from
a PC and program the on-board CPLD that
can then be tested with actual I/O signals.
(a) 3

(b) 2

(¢c) 3

The PLA provides programmable OR gates
for combining the product terms.

SOLUTIONS AND ANSWERS TO IN-TEXT PROBLEMS

o
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4-10.

B

4-11.

4-12.

4-13.
4-14.

4-15.
4-16.

4-17.

4-18.

4-19.
4-20.

4-21.

4-22.

:
—13

JUUU

So that it won’t lose its programmed logic
design when power is removed.

(a) 2500 usable gates, 128 macrocells
(b) 2400 usable gates, 108 macrocells
The look-up table method

Inputs Output

A B X

0 0 1

0 1 0

1 0 1

1 1 0

They must be re-programmed.

Schematic entry using a CAD system and
VHDL entry using a text editor.

It translates the information from the design
entry stage into a binary file that is later
used to program the CPLD.

It defines the IC pin as an input or output
and connects it to the internal CPLD
circuitry.

Text

(a) Library declares which VHDL library
to use.

(b) Entity defines the input/output ports.

(c) Architecture defines the logic expressions.

ENTITY and3 IS

PORT(

A, B, C: IN bit;

X :OUT bit);
END and3;

ARCHITECTURE arc OF and3 IS
BEGIN

X<=(A AND B AND C);
END arc;

SOLUTIONS AND ANSWERS TO IN-TEXT PROBLEMS

4-23.

Chapter 5

5-1. W= (A + B)(C + D)
X =AB + BC
Y = (AB + B)C

5-2.

o

(a)

(b)

(c)

aw

Q

=

9}

Z=(AB+ B+ (B+ C))D

(a) R = TPF
(b) G = TP(M + F)

(¢) B=FH+T+ P)

(a)

(b)

(c)

(d)

(e)

A

> Saw:x TAa

a ™

T a wm»

T AW

o,

AT

EQA
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B
C
C
B

B + AC

QY107:Kleitz_ IRM:

5-7.
W = (A + B)BC

W = BC
X=(A+B)(B+C) 4
X =

ge 8 Team B ved03
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5-13. Break the long bar and change the AND to
an OR, or the OR to an AND.

B I_D{> y 5-14. (a) NAND (b) NOR
Y
B 5-15. Y and Z are both ORs.
C —_i:>_ AB

j

Y=(A+C)B 5-16. A+ B=AB = AB
5-17.

=

T A
N
m o Qwx

N
N
=
= >
=
l
|
+
=

Z=ABC+ CD

o

a w >
a
~
Il
o

— o= O = O —=O|T

——_—_—_0000Q |
—— OO~ = OO0 |l
—Oo =0 =0 =00

Hwoo~ooo|»~<

A
A ——

B z B@Z:AEC
c

c

-0 OO g

5-18. (a) X=AB + B+ O)
X=0
(b) Y=A + BBC
Y=1

—_—— O O Q
— o = O

5-19.

oA =

== == N o N e NNl I Al Nl R (o)

—— O O = = OO == OO == OO (‘)
— o=, OR,OR,O RO —=O0O=O~=O|g

—_— e e =, O = O = = OO = OO0 O N
—_—_ OO, OO, OO ~=OOO|IN

5-11. X = (A + B)(D + O)
5-12. Y = B(AC + D)
+5V

A—1 Vee 14 A—{1] Vee [14F+5 v
HOE D o
O @j @ b
B— | ] (P
meab =Y

= e ULz LV
IE GNI7)4HCT08 X o~

74HCT32

IJL_II_ILJL‘JL

SOLUTIONS AND ANSWERS TO IN-TEXT PROBLEMS 9
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A 5-25.
B_l_L 23) A
c 2223 i :D— ABCD>11
Y @) C—— NC
Y = DA+DB+DC+AB+AC+BC 2% D——NC
5-26.
A 3
1 @) A ABCD>7 and <10
B 2» B
D
c eh e
T ¥ 2% D ————NC
i 5-27.
A B C|W X A B C D|Y 2z
8 8 (1) (1) } 0 0 0 01 1
01 ol1 1 0 0 0 1|1 1
A— o1 111 o 0 0 1 011 1
4 » z 1 oofto 0V Lo lgod
D Lo 1111 01 0 01]0 o0
c L1 olo 1 01 0 1|1 o0
Aﬂ}z 01 1 011 1
D 1 1 110 0 o1 1 111 1
Z=C+AD 1 0 0o o1lo0o 1
5-20. (a) X = (A + B) + BC + BCD 1 0 0 1|1 1
X = ABC + BD + CD } 8 } (1) 8 (1)
(b) Y =AB + ABC - (B + C) L1 0 olo o
A r=1 11 0 1|1 0
B— — 1 1 1 01]0 1
c 1 1 1 111 o0
X 5-28.
D
=] LTLITLILd
5-21. 5 M | | | 1
A
B — I 1_
C
C%D7 N
D — I
5-22. v
Ll L
p) ok T )
;= L I
5-23.
A 5-29,
B
(a)
C
D (b)

5-24. (©) jq_r>o_
= = -

A >

|
-

1

=

SOLUTIONS AND ANSWERS TO IN-TEXT PROBLEMS
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5-30. 5-34.
RD @ ,
WR DS, Drive X
DA I B
. DSy | Drive Cancel
DB B C
5-31. v :]
cc
@ T e A -
® e (8
5-32. H
@ 4 B—  —c
5] Do) De—x=ass @j—
(b) a :Do—[Do— X=AB I
(b)
(c) A Cancel
X =AB ’ p—) Cancel
B A
B X
@ 4
. c
X=A+B
B
5 Vee :|
533, @
5 5 @%3 C
L Dot Do s -]
B X
A | F—x
X
B 5-35. u. SOP x. SOP
T CANCEL v. POS y. POS
¢ w. POS z. POS, SOP
(c) 5-36.
A
¢
B X D
B
c c
B
D
A
B
c
SOLUTIONS AND ANSWERS TO IN-TEXT PROBLEMS 11
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5-37.

5-38.

X =A+ BC
Y=B+ AC
Z=AC+ AB+ ABC
W=BC+BD+AB
X=CD+ BD + ABCD
Y = AB + AD + BCD

right

E5-1.

ES-2.

12

X = ACD + BCD where A = MSB

. Pin 6 should be ON; bad gate.
. The IC checks out OK. The problem is that

(To upper-

segment)

ES-3.

E5-4.

ES-5.

E5-6.

ES-7.

ES-8.
E5-9.

pin 9 should be connected to pin 10 (not 9 to

GND).

(¢) quad 2 input AND
(d) RD is LOW or WR is LOW

are both LOW.
(a) B =KD + HD
(b) B =D(K + H)

(a) Seven
(b) X = AB + BC

. The output (pin 8) would be stuck high.

. WATCHDOG_EN - Qa
. WATCHDOG_EN - Qa + Qb

. (@) pin6 = P1.0 + A15 (b) AND

. Pin 20 of U10 goes LOW if RESET and A15

SOLUTIONS AND ANSWERS TO IN-TEXT PROBLEMS

o

E5-10.

E5-11.

ES-12.

(a) 5
(b) X =BC + A

(aX=(A+B)B+C)+ (B+C)

(b) Six
(¢ X=B+C

(a) 2

(b) X = BC

(©)

e r—x
(a) Ten

(b) X = ABD + CD
(c)

A

B
D
C
X = AB'C' + A'BC' + AB'C

X =A'BC’" + AB'C + A’'BC + ABC

(a) 2
(b) X = B'C’
@@ X =((A+B)(B+0Q)

(b) 7

(¢ X=A+C +B
(a) 6

(b) X =B’ + C’
(c)

B
BRT) >«

(a) 11

(b) X = A'B' + A'D’ + B'D’ + BC

EQA
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o J

R

E5-13. (a) AND

(b) OR
E5-14.
A B C
1 )
—OI_J I_ﬁ\ X
— [
——3d_ J
E5-15.
B(2"2) —

E5-16.

E5-17.

E5-18.

E5-19.

E5-20.

E5-21.

E5-22.

Password for Options-Circuit Restrictions-
Hide component faults is: wk5e

(a) Ulbisbad (b) Ulais bad

Password for Options-Circuit Restrictions-
Hide component faults is: wk5e

(a) Ulaisbad (b) Ulbisbad

Password for Options-Circuit Restrictions-
Hide component faults is: wk5e

(a) U2bisbad (b) U3ais bad

Password for Options-Circuit Restrictions-
Hide component faults is: wk5e

(a) U2bisbad (b) Ulbisbad
Password for Options-Circuit Restrictions-
Hide component faults is: wk5e

(a) Ulaisbad (b) U2ais bad

Password for Options-Circuit Restrictions-
Hide component faults is: wk5e

(a) U3aisbad (b) U2ais bad

SOLUTIONS AND ANSWERS TO IN-TEXT PROBLEMS

E5-23.

E5-24.

Password for Options-Circuit Restrictions-
Hide Component faults is: wkSe

(@) 3

(b) Gate 2

)

A%
B X

Password for Options-Circuit Restrictions-
Hide Component faults is: wkSe

(@ X = (A'B)

(b) X=A+B

(¢) No

(d) Yes, Gate 1

Chapter 6

6-1.

6-2.

6-3.

6—4.

o

(a) Exclusive-OR produces a HIGH output
for one or the other input HIGH, but not both.
(b) Exclusive-NOR produces a HIGH output
for both inputs HIGH or both inputs LOW.

(a) An OR outputs a HIGH for both inputs
HIGH.

(b) An AND outputs a LOW for both inputs
LOW.

X —I I—I I— ex-OR
Y _I I_I I_ ex-NOR

W =AB-A + B = AB + A B (ex-NOR)
X =AB + A + B = AB + A B (ex-NOR)

Y = AB - AB = AB + AB (ex-OR)
Z = AB + A + B = AB (neither)

13

EQA
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6-5.
“AND”
——
A —
B )
6-6.
A
B —e
-
“OR”

ex-OR

ex - NOR

6-7. X = (AB+ AB) + AB = AB
Y=AB + AB-AB =1

6-8. X = ABBC + AB BC
X = ABC + ABC
Y=AB + CAB + AB + CAB
Y=C+ AB

6-9. A7 = 101001110
4C = 0100 1100 0
79 = 0111 1001 0
F3 = 11110011 1
00 = 0000 0000 1
FF = 111111111

6-10.
2322 2! 20

I

Y

Even

14

2322 2! 20
LLE vee
Iy
0 8L
{] JU ]
EE @ELE:——
|_1|§ GND_ o 1 Even

6-11.

:16 PM Page 14 Team B ve40$EQY107:K1eitz_IRM:

24 23 22 21 20 23 22 21 20

24

S
a

Tﬂ

3 L

] Q | F—EVEN
E [
Q —
? |:GND7486 —
EVEN
6-12. Odd
6-13.
5-Bit
TRANSMISSION
CABLE
- R
s Do b by g
g - :
D P I
1 Ds . Dy v
N — 1
G - N
Lo 7 Lo
4 2 —
2 s |- I'=ERROR
8 £l «0=0K
0
Els Elg
6-14.
S
T T ) >
R A
I Ay L—\}
N )
G 3
A D‘l’lFA:B
‘O'TFA#B
S 5 .
- ) >
R B
opl ]
N g
G 7

6-15. Yes; LOW

SOLUTIONS AND ANSWERS TO IN-TEXT PROBLEMS
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6-16.
x8
X1
P1.9 X2
P1.1 __)D— x8
P1.2 x3 —_— X1
_ xz
P1.3 ZS >—|
x3
P1.4 x4
—l— X4
P1.5 | » >_, - xs
P16 X5 — X6
x?
P1.7 _)D—
X6
X7
P3.5 ]
6-17.
X0
A8
Al2
X1
A9
A13 X4
X2 :)—PSA
Al0
Al4

Eo6-2.
E6-3.

Eo—4.
E6-5.
E6-6.
E6-7.

Eo6-8.

A
0
0
1
1

(a) ex-OR (b) ex-NOR

Password for Options-Circuit Restrictions-
Hide component faults is: wkSe

(a) Yes, because it is an Ex-OR.

(b) Gate 2

X =(A'B + AB')C

X = (A'B + AB')BC = A'BC

X =A'B'+ A'C' + ABC

Because they both have an odd number of
ones

(a) Matching hex digits
(b) NOR

SOLUTIONS AND ANSWERS TO IN-TEXT PROBLEMS

3/12/07 12:16 PM Page 15 Team B ve40$EQY107:Kleitz_IRM:

Chapter 7

7-1.

7-2.

7-4.

7-6.

7-1.

7-8.

o

. (a) 10101

(a) 1001 (b) 1111 (¢) 11100
(d) 1000010 (e) 1100 1000
(f) 100100010 (g) 10100 1111
(h) 10110 0000

(a) 0000 1011 (b) 0000 1011
(c) 0011 0000 (d) 00100011
(e) 0011 1110 (f) 0001 1001
(g) 00110001 (h) 00000111

(b) 101010 (c) 111100
(d) 100010001 (e) 1111011000011
(f) 11101110001 (g) 110010011
(h) 111 1110 1000 0001

(@ 11 (b) 101 (c) 100 (d) 101

(e) 11001 (f) 10101 (g) 1101

(h) 10011

+15 0000 1111 1 11111111
+14 0000 1110 —2 11111110
+13 0000 1101 —3 11111101
+12 0000 1100 —4 11111100
+11 0000 1011 ~5 11111011
+10 0000 1010 —6 11111010
+9 0000 1001 —7 1111 1001
+8 0000 1000 —8 1111 1000
+7 00000111 —9 11110111
+6 00000110  _10 11110110
+5 00000101 —11 11110101
+4 00000100  —12 11110100
+3 00000011  _13 11110011
+2 00000010 —14 11110010
+1 00000001  _15 11110001

0 0000 0000

(a) 7 = 00000111

(b) =7 = 1111 1001
(¢) 14 = 0000 1110
(d) 36 = 0010 0100
(e) —36 = 1101 1100
(f) 66 = 0100 0010
(g) —48 = 1101 0000
(h) 112 = 0111 0000
(i) —112 = 1001 0000
(j) —125 = 10000011

(a) 0001 0110 = +22
(b) 0000 1111 = +15
(c) 0101 1100 = +92
(d) 10000110 = —122
(e) 11101110 = —18
(f) 1000 0001 = —127

(g) 0111 1111 = +127

(h) 11111111 = —1

2871 — 100281 =127 t0 —128

21671 — 110 —21971 = 32,767 to —32,768

15
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7-9. (a) 0000 1100
(c) 00110010
(e) 0000 1010

(b) 00000110
(d) 0000 1110
(f) 0011 1011

7-20.
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From Figure 7-5(c),
Cout = ABC + ABC + ABC + ABC.
Cout = AB + AC + BC, which matches

(g) 11110100 (h) 1010 1100 Figure 7-9.
7-10. c ¢
Hex Binary Dec Hex Binary Dec i3
0C 0000 1100 12 18 0001 1000 24 =
0D 0000 1101 13 19 0001 1001 25 AB 1
OE 0000 1110 14 1A 0001 1010 26 —
Al (1 1
OF 0000 1111 15 1B 0001 1011 27
10 0001 0000 16 1C 0001 1100 28 AB U
11 0001 0001 17 1D 0001 1101 29
12 0001 0010 18 1E 0001 1110 30 721
130001 0011 19 IF 0001 1111 31 /T TS
14 0001 0100 20 20 0010 0000 32 "
15 0001 0101 21 21 0010 0001 33
16 0001 0110 22 22 0010 0010 34 S
17 0001 0111 23 2| 5
4 3
7-11. @ E (b)) D (¢) 21 (d) CA (e) 10C 7-22. There is no carry-in to the LSB of the low-
(F) 162 (g) AB45 (h) A000 order adder, so C;, must be grounded to
7-12. (a) 6 (b) 6 (¢) 15 (d) 8F (e) 23 ensure it is zero. The carry-out of the low-
(f) 8A (g) 2FFE (h) 40E8 order adder must be connected to the carry-
7-13. 100,y = 64H in of the high-order adder to pass any carry
2C8DH + 64H — 1 = 2CFOH from the 2 addition over to the 2* addition.
7-14. 0BD78H — 07A4BH + 1 = 0432EH 7-23.
03000H — 02F80H + 1 = 00081H
0432EH + 0008 1H — O43AFH = Nenel | At AnAmAn
7-15. b,c,e Ay B Ay By Ay By A, B, Ay B, Ay By Ay By A, B,
7-16. (a) 0001 0001 (b) 0010 1000 NC — Cye 7483 ¢, H Con 7483 Col
(c) 0001 0001 0101 (d) 1000 0101 5, S, 0%, I, PR N I
(e) 0001 0000 0001 (f) 0101 1000 I T I I I I I
(g) 0001 0001 0000 (h) 0001 0000 0011 NC =z, X5 I, DI YD D
7-17. For the LSB addition of two binary 7-24. When using more than one adder, IC to add
numbers. long binary strings, the fast-lookahead-carry
7-18. speeds up the addition by providing the
carry-in to the higher-order ICs almost
A simultaneously with the binary inputs to be
Cout added.
Zout
B
7-19. 3, = (A + B)JAB = AB+ AB....OK
Co = (A + B)(AB)(A + B) =
AB +AB...NO
16 SOLUTIONS AND ANSWERS TO IN-TEXT PROBLEMS
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7-25.
Ay By Ag Bg As Bs Ay B,

A3 B3 Ay By Ay By Ay By

AyBy Ay By Ay By A B,

Ay By Ay By Ay By A By

Cout 4008 Cin ] Cout 4008 Cin ml
DIPRED D YRR o IS D I P S
[ [ [ [ [ [ [ [
Z7 2:6 25 24 2:3 2:2 2'I 2:0

Ajs Bis Ay By A3 B3 Ap By

Ap1 By Ay By Ag By Ag By

A4B, Ay By Ay By A, B,

A4 By Ay By Ay By A B,
4008 Cin ] Cout 4008 Cin

Cout ]
’( S, %, %, I, 5,05 0%, I
[ [ [ [ [ [ [ [

z"16 215 Zl4 Z13 Z12 le 2’1() 2’9 E8

7-26.

7-217.

7-28.

7-29.

Reverse the switch (up to add, down to
subtract). Also, put an inverter on input line
to C;, of the LSB.

The Ex-OR gate third from right is bad.
Also, the full-adder fourth from right is bad.
The B inputs should be By = 0, B, = 0,
By = 1, By = 0. Also, the function-select
inputs should be S5 = 1,5, = 0,8, = 0,
&): 1.

S3 — Sy = 0100.

(a) 1110 (b) 0001

7-30.
T4HC283
5Mar 514
Q OUTPUTS T A2 52_{_3— SUM
FROM U9 1783 S3pie- ouTPUT
___3_31
Q OUTPUTS —Z B2
FROM U18 JE— ¥
_L_?‘_ca ca |2
7-31
XS
] 74HC283 o
PE® __ 531 351 4
PE1 31a2 52 PAS
e 1) > R SHT
PES —— L T g%
11 lga
pEs_j > +sy —2{ce caf® ¢
PE?—j >

SOLUTIONS AND ANSWERS TO IN-TEXT PROBLEMS

7-32.

DVUVVUT TVUVUVD
mmmm mmmm

NONE WN=OD

+5V
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74181

b
[

WN=® WN=-

z
O
DZ
"+

nNNIO WOWW TIDD

WN=®

d

E7-1.

E7-2.

E7-3.

E7-4.

E7-5.

8-1.

o

(a) 3 inputs, 2 outputs

(b) Full adder truth table
(¢) The number of HIGH inputs is odd. The
number of HIGH inputs is 2 or more.

(a) Ground it

(b) 0111 + 0110 = 1101

(a) 0011 1011

(b) 0111 0000

(a) 00111 1101(1 = ON)
(b) 10001 1001 (1 = ON)
(a) 10011 (1 = ON)

(b) 10111(1 = ON)

Chapter 8

(a) See top numbers.

(b) See lower numbers.

AB; AgBs AsBs AB, A3By A)B, A\B; ABy
i1 11| ool 11| 151 ofof ofo| 11
1jo {1]o foft f1{t [tfo |ofo joft [1]1

OUT=1ifA=B

17
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8-2. (a) See top numbers.

(b) See lower numbers.

rA? “ A"S 'A7 A?
A, L1 4, Ay L1 A,
A] H Al AS H_ Al
Low-order J 4 I Ao High-order b A ! A
inputs B, 0 B, A<BlQ : inputs B, 1 B, A<B 'LT
B, — B, By L—1 B, 8-Bit
B, J—l— B, 7485 A=B 2 0 B: D—r B, 7485 A=B -Oﬁ) comparison
¥BO J—l— B, ! \34 0—1- B, outputs
- A>Bl—; A>B0—
0 — I,<B 1,<B Used as tie
There is no breaker if
lower-order ¢ 1 —— I, =B I,=B high-order
tie breaker. inputs are
L0 — I,>B I,>B equal
8-3. (a) 8-5.
IR G D ST G 2222202101 234567 89
! ! ! ! 0O 0 0 O O1 11111111
e A N B B N R A N S B
"‘”"""M00101101111111
) X . . . 0 0 1 1 1110111111
s ) { ) 1 0 1 0 1 1111101111
| | | | O 1 1 0 [1 1111101111
h | | ! X 0 1 1 1 1111111011
N ! —— 100 0 [ L1 11111101
b : : : — 1 0 0 1 1111 111110
i i ! ! 8-6. E =0,E,=0E =1
aep _X_* . . That input is a “don’t care” and will have
8-3. (b) n(;) 1effect on the output for that particular
VT D D D’ T ta C entry.
! ! ! ! 8-7. Active LOW outputs are 0 when selected.
LD G, D, G, Active-HIGH outputs are 1 when selected.
s : : : : 8-8. (a) 01234567 = 10111111
N ' ' ' (b) 01234567 = 1111 1111
oo 1 4 4 ! N\ ! 8-9. Time Low output
: : ‘:/_:_ interval pulse at:
A>E : i ! i o — 1 None (E; disabled)
A<h _Eﬂ ! O = b None (E; disabled)
High : V_\I I : b= é
order A=B | : | : t3 - t4 i
I 1 /Iﬂ_ Iy — 15 é
A>B : : [5 — t6 g
8—4. A decoder has a coded multibit number such fe : f7 %
as octal or hex at its input. It has several fz B s 7
outputs, only one of which is active, s B o 6
corresponding to the translation of the code fo = o =
at its input. flo = Iy >
11 — 2 None (E5 disabled)
oy — 113 None (E5 disabled)

18
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