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Beginning  With  An  Intro-
duction To Integrated Elec-
tronics,  The  Book  De-
scribes  The  Basic  Digital
And Linear Ics In Detail To-
gether With Some Applica-
tions And Building Blocks
Of Digital Systems. Princi-
ples Of System Design Us-
ing Ics Are Then Explained
And A Number Of System
Design  Examples  Using
The Latest Ics Are Worked
Out.  Useful  Supplemen-
tary Information On Ics Is
Included  In  The  Appen-
dices And A List Of Refer-
ences To Published Work
Is Given At The End. The
Book Covers What Is Lat-
est  In  The  State-Of-The-
Art In Ics Including Ls T Tl,
F  Ttl,  N-Mos,  High-Speed
Cmos,  I2L,  Ccds,  Proms,
Plas,  Asics And Micropro-
cessors. The Main Empha-

sis Here Is On Providing A
Clear  Insight  Into  The
Characteristics And Limita-
tions  Of  Ics  Upto  Lsi/Vlsi
Level,  Their  Parameters,
Circuit Features And Elec-
tronic  Equipment/System
Design  Based  On  Them.
S t u d e n t s  O f  T h e
B.E./M.E./M.Sc  (Physics)
Courses  Specializing  In
Electronics Or Communica-
tion  Engineering  Would
Find This  Book A Conve-
nient  Text/Reference
Source  For  A  First  In-
-Depth  Understanding  Of
System Design Using Ics.
The Book Would Also Be
Useful  To R&D Engineers
In Electronics/Communica-
tion Engineering.
Franco's "Design with Op-
erational  Amplifiers  and
Analog  Integrated  Cir-
cuits, 4e" combines theo-
ry  with  real-life  applica-
tions to deliver a straight-
forward look at analog de-

sign  principles  and  tech-
niques.  An  emphasis  on
the physical picture helps
the student develop the in-
tuition  and  practical  in-
sight that are the keys to
making sound design deci-
sions.is The book is intend-
ed  for  a  design-oriented
course  in  applications
with  operational  am-
plifiers  and  analog  ICs.  It
also serves as a compre-
hensive reference for prac-
ticing engineers. This new
edition includes enhanced
pedagogy  (additional
problems,  more  in-depth
coverage of negative feed-
back,  more  effective  lay-
out),  updated technology
(current-feedback  and
folded-cascode  amplifiers,
and low-voltage amplifier-
s),  and  increased  topical
coverage  (current-feed-
back  amplifiers,  switching
regulators  and  phase-
locked  loops).
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Operational Amplifiers, Se-
cond  Edition,  provides  a
more comprehensive cov-
erage of known modes of
operational  amplifier  ac-
tion. Greater emphasis is
given  to  the  factors  in-
fluencing the performance
limitations of practical cir-
cuits to make the book im-
mediately useful to the ev-
er  increasing  number  of
operational  amplifier
users.  The  book  begins
with  a  preliminary  intro-
duction to the capabilities
of  operational  amplifiers.
It then explains the signifi-
cance of the performance
parameters  of  practical
amplifiers  and  describes
amplifier  testing  proce-
dures.  Separate  chapters
illustrate  the  commonly
used modes of  operation
for  an  operational  am-
plifier. These include appli-
cations in basic scaling cir-
cuits,  nonlinear  circuits,
and integrators and differ-
entiators.  The  final
chapter  provides  a  re-
sume and an overview of
the  practical  considera-
tions  which  the  designer
must take into account in
order  to exploit  fully  the
operational  amplifier  ap-
proach to electronic instru-
mentation. This book is in-
tended for both the user
and the potential user of
operational amplifiers and
as  such  it  should  prove
equally  valuable  to  both
the  undergraduate  stu-

dent and the practicing en-
gineer  in  the  measure-
ment sciences.
Through detailed explana-
tions, and mathematics ac-
cessible to technology-lev-
el readers, this book estab-
lishes methods for analyz-
ing, modeling, and predict-
ing  performance  of  op-
amps and linear integrat-
ed circuits. KEY TOPICS: It
includes the common cir-
cuit configurations and de-
vices to be used with th-
ese circuits. Also includes:
Oscillators  and waveform
generators; analog-to-digi-
tal  and  digital-to-analog
coversion; computer soft-
ware analysis; operational
amplifier  DC  effects  and
limitations,  and  more.
Now  in  its  third  edition,
Operational  Amplifiers  &
Linear  Integrated Circuits
offers an extensive and de-
tailed  exploration  of  the
modern op amp and asso-
ciated specialized linear in-
tegrated circuits. The ex-
ploration  begins  with  a
fundamental  building
building  block,  the  differ-
ential  amplifier.  The  deci-
bel, Bode plots and nega-
tive  feedback  concepts
are introduced. The theo-
ry  of  basic  amplifier  cir-
cuits  is  presented  along
with  applications.  Practi-
cal  performance  aspects
such  as  frequency  re-
sponse,  slew  rate,  offset,
drift and noise are present-

ed. Chapters are dedicat-
ed to specialized devices
and applications such lin-
ear and switching regula-
tor,  non-linear  amplifiers,
oscillators  and  function
generators,  active  filters,
and  AD  and  DA  conver-
sion.  Circuit  simulations
are integrated throughout
the chapters. Each of the
twelve  chapters  includes
a  l ist  of  learning  out-
comes,  a  summary,  re-
view  questions  and  a
large number of exercises
grouped in terms of Analy-
sis, Design, Challenge and
Computer Simulation. Ap-
pendices include the answ-
ers to the odd-numbered
exercises. This is the print
version  of  the  on-line
OER.
The basic OP-AMP; Nega-
tive  feedback  and  exter-
nal  offset  compensation;
Bias current, CMRR, tem-
perature  drift,  and chop-
per stabilization; Frequen-
cy-related characteristics;
Summing circuits; Integra-
tors  and  differentiators;
Logarithmic  circuits;  Ac-
tive  filters;  Circuit  selec-
tion; Voltage regulator in-
tegrated  circuits;  Some
special  purpose  ICs;
Noise;  Differential  am-
plifiers;  uA 741 operation;
Integrated circuit and op-
erational  amplifier  specifi-
cations; Derivation of equ-
ation 4-1 the frequency de-
pendent  open  loop  gain;
Derivation of equation for
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Rc of lag-compensation cir-
cuit.
This  popular  book  pre-
sents a clear and interest-
ing approach for  op-amp
courses  while  examining
four basic active filters, il-
lustrating 5-V digital logic
ICs, and more. It provides
many  detailed,  practical
design and analysis exam-
ples intended to relate the-
ory  to  the  workplace.
Chapter  topics  include
first  experiences  with  an
op amp; inverting and non-
inverting  amplifiers;  com-
parators and controls; se-
lected  applications  of  op
amps;  signal  generators;
op  amps  with  diodes;
differential,  instrumenta-
t ion,  and  br idge  am-
plifiers;  DC  performance:
bias, offsets, and drift; AC
performance:  bandwidth,
slew rate, noise; active fil-
ters; modulating, demodu-
lating,  and  frequency
changing with the multipli-
er;  integrated-circuit
timers;  digital-to-analog
converters; analog-to-digi-
tal converters; and power
supplies. For design engi-
neers rs
The  operational  amplifier
("op amp") is the most ver-
satile  and  widely  used
type of analog IC, used in
audio  and  voltage  am-
plifiers,  signal  condition-
ers, signal converters, os-
cillators, and analog com-
puting systems. Almost ev-

ery electronic device uses
at least one op amp. This
book  is  Texas  Instru-
ments' complete professio-
nal-level tutorial and refer-
ence  to  operational  am-
plifier  theory  and  applica-
tions.  Among  the  topics
covered are basic op amp
physics (including reviews
of current and voltage divi-
sion, Thevenin's theorem,
and  transistor  models),
idealized  op  amp  opera-
tion  and  configuration,
feedback theory and meth-
ods, single and dual supp-
ly  operation,  understand-
ing  op  amp  parameters,
minimizing  noise  in  op
amp circuits, and practical
applications such as instru-
mentation  amplifiers,  sig-
nal  conditioning,  oscilla-
tors,  active  filters,  load
and  level  conversions,
and  analog  computing.
There  is  also  extensive
coverage  of  circuit  con-
struction  techniques,  in-
cluding  circuit  board  de-
sign, grounding, input and
output isolation, using de-
coupling  capacitors,  and
frequency  characteristics
of  passive  components.
The material in this book
is applicable to all op amp
ICs  from  all  manufactur-
ers, not just TI. Unlike text-
book  treatments  of  op
amp theory that tend to fo-
cus on idealized op amp
models  and configuration,
this  title  uses  idealized
models only when neces-

sary  to  explain  op  amp
theory.  The  bulk  of  this
book is  on  real-world  op
amps  and  their  applica-
tions; considerations such
as  thermal  effects,  circuit
noise, circuit buffering, se-
lection of  appropriate  op
amps for a given applica-
tion,  and  unexpected
effects  in  passive  compo-
nents are all discussed in
detail.  *Published in con-
junction with Texas Instru-
ments  *A  single  volume,
professional-level guide to
op amp theory and appli-
cations  *Covers  circuit
board  layout  techniques
for manufacturing op amp
circuits.
This  book  offers  compre-
hensive  coverage  of  a
wide, relevant array of op-
erational  amplifier  topics.
KEY TOPICS: The book inte-
grates theory, practical cir-
cuits, and troubleshooting
concepts, keeping mathe-
matical details to a mini-
mum. Delving more deep-
ly into coverage of opera-
tional amplifiers, the book
guides readers through a
system  of  pedagogical
tools that both reinforces
and  challenges  their  un-
derstanding.  An essential
reference  in  electronic
technology.
This  accurate  and  easy--
to-understand  book  pre-
sents readers with the ba-
sic principles of operation-
al  amplifiers and integrat-
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ed  circuits—with  a  very
practical  approach..  A
large  number  of  exam-
ples, questions, problems,
and practical circuit appli-
cations make it a valuable
reference  guide.  Chapter
topics include an introduc-
tion  to,  frequency  re-
sponse and negative feed-
back  of  op-amps—along
with interpretation of data
sheets  and  characteris-
tics. Also covered are ac-
tive  filters  and  oscillators,
comparators and convert-
ers, specialized IC applica-
tions and system projects.
.For  professional  design
engineers,  technologists,
and technicians, with self-
-study interests, who need
the  ability  to  adapt  to
changing  technology  as
new  devices  appear  on
the market.
This  lab  manual  accom-
panie's  Gayakwad's  Op
Amps and Linear Integrat-
ed Circuits.
Operational  Amplifiers
and Linear Integrated Cir-
cuits  is  divided  into  two
major  sections.  The  first
half  of  the  book  covers
fundamentals  and  practi-
cal  applications.  Remain-
ing chapters enable read-
ers to explore an array of
interesting and useful top-
ics such as non-linear cir-
cuits,  oscillators,  regula-
tors, integrators and differ-
entiators,  active  filters,
plus analog-to-digital  and
digital-to-analog  conver-

sion. Coverage is current
and computer simulations
via  SPICE  and  Multi-SIM?
are integrated throughout
to  provide  experiences
similar  to  those  encoun-
tered in industry. Readers
will  become  quickly  en-
gaged by the conversatio-
nal tone of this book. Fun-
damentals are stressed in
order to set the reader up
for success. For example,
the  first  chapter  covers
the foundation material in
differential  amplifiers  and
Bode plots, two items es-
sential for a thorough un-
derstanding of how opera-
tional  amplifiers  work.  In
add i t i on ,  an  en t i r e
chapter is devoted to the
concept and application of
negative feedback, an ex-
tremely  important  topic
that other books frequent-
ly  treat  only  lightly  or
gloss  over  entirely.  Each
chapter of Operational Am-
plifiers and Linear Integrat-
ed Circuits begins with a
list of objectives, so read-
ers  can keep major  con-
cepts  in  mind,  and  con-
cludes with a self-test de-
signed  to  measure  the
reader's  grasp  of  these
concepts. And the book's
broad  yet  deep  content
presents a wide range of
practical circuits and appli-
cations  in  sufficient  detail
to  ensure  a  thorough
knowledge  of  the  circuit
or application.

Designed  Primarily  For
Courses  In  Operational
Amplifier  And  Linear  Inte-
grated Circuits For Electri-
cal, Electronic, Instrumen-
tation And Computer Engi-
neering  And  Applied  Sci-
ence  Students.  Includes
Detailed Coverage Of Fab-
rication Technology Of In-
tegrated  Circuits.  Basic
Principles  Of  Operational
Amplifier,  Internal  Con-
struction And Applications
Have Been Discussed. Im-
portant Linear Ics Such As
555  Timer,  565  Phase-
Locked Loop, Linear Volt-
age  Regulator  Ics  78/79
Xx  And  723  Series  D-A
And A-D Converters Have
Been Discussed In Individ-
ual  Chapters.  Each Topic
Is  Covered  In  Depth.
Large  Number  Of  Solved
Problems,  Review  Ques-
tions And Experiments Are
Given With Each Chapter
For  Better  Understanding
Of  Text.Salient  Features
Of Second Edition * Addi-
tional  Information Provid-
ed  Wherever  Necessary
To  Improve  The  Unders-
tanding  Of  Linear  Ics.  *
Chapter 2 Has Been Thor-
oughly Revised. * Dc & Ac
Analysis  Of  Differential
Amplifier  Has  Been  Dis-
cussed  In  Detail.  *  The
Section  On  Current  Mir-
rors Has Been Thoroughly
Updated.  *  More  Solved
Examples,  Pspice  Pro-
grams And Answers To Se-
lected  Problems  Have
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Been  Added.
This book provides (a) stu-
dents with good in-depth
and complete study mate-
rial  that is  easy to learn
and gain  mastery  of  the
subject of  'LIC',  subscrib-
ing  fully  to  university
course syllabus and later
in  their  professional  ca-
reer,  (b) teaching faculty
find complete subject ma-
terial  easy  to  impart  in
the classrooms and build
strong foundation for the
students,  and  (c)  practi-
tioners  in  the  area  who
need  to  refer  back  to  a
seemingly simple concept
that needs clarity and rein-
forcement  while  working
on live projects
This work examines and il-
lustrates four basic active
filters,  5-V  digital  logic
ICs, and much more. It in-
troduces a simple proce-
dure for designing any lin-
ear  circuit,  and  includes
new material on PSpice si-
mulations.
The advent and evolution
of  operational  amplifiers
have  made  revolutionary
impact in the field of elec-
tronics.  This  book  pro-
vides a brief description of
fundamental  and  basic
concepts of the operation-
al  amplifier.  It  covers  the
differences  between  the
ide
Feedback control is an im-
portant technique that  is
used in many modern elec-

tronic and electromechani-
cal systems. The success-
ful inclusion of this tech-
nique  improves  perfor-
mance, reliability and cost
effectiveness of  many de-
signs. In this series of lec-
tures we introduce the an-
alytical concepts that un-
derlie  classical  feedback
system design. The appli-
cation  of  these  concepts
is illustrated by a variety
of  experiments  and  de-
monstration systems. The
diversity of the demonstra-
tion  systems  reinforces
the value of  the analytic
methods.
"In  this  fifth  edition,  we
not  only  have  kept  the
standard 741 op amp but
also have shown many cir-
cuits  with  newer,  readily
available  op  amps  be-
cause these have largely
overcome the dc and ac
limitations  of  the  older
types. We preserved or ob-
jective  of  simplifying  the
process of learning about
applications involving sig-
nal  conditioning,  signal
generation,  filters,  instru-
mentation, and control cir-
cuits. But we have orient-
ed  this  fifth  edition  to
reflect  the  evolution  of
analog circuits into those
applications  whose  pur-
pose  is  to  condition  sig-
nals  from transducers  or
other  sources  into  form
suitable  for  presentation
to  a  microcontroller  or
computer. In addition, we

have added examples  of
circuit  simulation  using
PSpice throughout this edi-
tion."--Introduction.
Divided  into  two  major
sections, this guide's cov-
erage is current and com-
puter  simulations  via
SPICE and Multisim are in-
tegrated  throughout  to
provide experiences simi-
lar  to  those encountered
in industry. Fundamentals
are  stressed  in  order  to
set  up  readers  for  suc-
cess.  Computer  simula-
tions are integrated as a
means of verifying a by--
hand calculation, enabling
readers to perform "what-
if"  experiments,  test  the
validity of differing device
models, or investigate se-
cond-order effects.
Differential AmplifiersAnal-
ysis  of  differential  am-
plifier, common mode and
differential  mode  gains,
transfer  characteristics,
CMRR, I/P and O/P impe-
dances, high performance
amplifiers  using  current
source  bias  and  current
mirror  connection.Drift
ProblemThermal  drift,  in-
put error signals and their
compensation  in  differen-
tial  amplifier.Operational
AmplifierIdeal  op-amp
characteristics,  cascading
of  differential  amplifier.
I/P,  O/P stages and level
translators, multistage op-
amps, frequency response
and  stability.  Frequency
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and  phase  compensation
techniques.  Some  com-
mercial  op-amp  parame-
ters, features (IC 741, MC
1530).Op-amp  Applica-
tionsInverting and non-in-
verting,  differential  and
bridge  amplifiers,  sum-
mer, integrator, differenti-
ator. V to I and I to V con-
verters, op-amp feedback
limiters using diodes, zen-
er diodes, log and antilog
amplifiers, analog multipli-
ers, dividers, sample and
hold circuits. Peak detec-
tors,  precision  rectifiers,
instrumentation  amplifier,
monostable  and  astable
multivibrators,  compara-
tors-Schmitt trigger using
op-amp.Active  FiltersFirst
and second order Butter-
worth  filters,  design  and
its  response (LP,  HP,  BP,
BE, Narrow band, all pass
filters).TimersBasic  timer
circuit 555 timer used as
astable  and  monostable
multivibrator.Data  Con-
verters and Data Acquisi-
tion  SystemD/A  convert-
ers,  basic  D/A  converter,
weighted binary type, lad-
der R-2R D/A converters,
performance  parameters
and  source  of  errors.A/D
ConvertersBasic  V/F  con-
verter, V/T converter, sin-
gle slope and dual  slope
converter.  A/D  converter
using D/A converter, coun-
ter ramp, continuous coun-
ter  ramp,  successive  ap-
proximation, flash convert-
er.Communication Amplifi-

cationsCascade  amplifiers
MC1550 for video, RF and
amplitude  modulation,
AGC application, PLL, brief
study of PLL system, appli-
cations of PLL for AM, FM
detection,  FSK  decoder,
frequency synthesis using
commercial PLL (IC 565).-
Voltage  RegulatorsAnaly-
sis  and  design  of  series
and  shunt  regulators  us-
ing  DC  amplifiers,  some
commercial voltage regu-
lators (MC 78XX series, IC
723),  high  current  nega-
tive voltage with foldback
limiting concepts,  switch-
ing regulators - basic con-
cepts and applications.
This book is a bold new ap-
proach to teaching about
linear  integrated  circuits
from a designer s point of
view..  The  study  begins
with the basics of the oper-
ational amplifier. In a sim-
ple  and  straightforward
manner it guides the stu-
dent  to  the  final  equation
for the analysis of the op-
amp circuit. The book also
teaches the student  how
to  use  other  linear  inte-
grated circuits such as the
555  t imer,  the  phase
locked loop, the linear and
the switching voltage regu-
lators. Key features: Com-
plete  analysis  of  op-amp
circuits  using  ideal  as-
sumptions Each chapter in-
cludes a summary and re-
view  section.  These  two
sections will  be useful to
the  students  as  well  as

their teachers Includes dis-
cussion  about  designing
and practical applications
of  various  op-amp/linear
integrated circuits Labora-
tory exercises at the end
of each chapter. The stu-
dents can complete these
with  minimal  guidance
from  the  instructor  In-
cludes a tutorial to PSPICE
circuit  analysis  program
and data sheets in the ap-
pendix
Integrated Electronics pro-
vides  advice  on  the  hu-
man aspects of the engi-
neering profession and an
introduction to the various
branches of engineering.
Practical examples offered
throughout  this  book
show how easy it is to de-
sign op-amps into a wide
variety of  circuits.  Manu-
facturers' data sheets are
referred to  and standard
value components are se-
lected.  Beginning  with  a
description of the basic op-
erational  amplifier  circuit,
voltage  followers,  invert-
ing  amplifiers  and  non-in-
verting  amplifiers  are  dis-
cussed.  Op-amp  charac-
teristics  and  parameters
are investigated and fre-
quency  compensation
methods  are  thoroughly
explored.  All  ofthe  most
important  op-amp  circuit
appl icat ions  are  ex-
plained, analysed and de-
signed.
The  linear  IC  market  is
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large  and growing,  as  is
the  demand  for  wel l
trained technicians and en-
gineers  who  understand
how  these  devices  work
and  how to  apply  them.
Linear  Integrated Circuits
provides  in-depth  cover-
age  of  the  devices  and
their operation, but not at
the  expense  of  practical
applications  in  which  lin-
ear  devices  figure  promi-
nently.  This book is writ-
ten for a wide readership
from  FE  and  first  degree
students, to hobbyists and
professionals.  Chapter  1
offers  a  general  introduc-

tion that will provide stu-
dents  with  the  founda-
tions of linear IC technolo-
gy.  From  chapter  2  on-
wards  there  is  thorough
coverage of the operation-
al  amplifier  -  perhaps  the
most common of all linear
IC devices. The book cont-
inues  to  develop  the
theme  of  op-amps  over
several chapters and then
switches  to  non-op-amp
forms. Finally, because mi-
crowave linear IC devices
(MMIC chips)  are becom-
ing  increasingly  impor-
tant, a chapter is devoted

to high-frequency devices
(VHF and up). All of this is
clearly presented with use-
ful  examples.  Joseph  J.
Carr is a prolific writer and
working  scientist  in  the
field  of  radar  engineering
and avionics architecture.
He  has  written  over  25
books and regularly  con-
tributes  to  electronics
magazines.  Practical
primer in linear IC technol-
ogy  Subject  often  over-
looked in traditional (digi-
tal-biased)  courses  Pro-
vides students with com-
plete  coverage  of  op
amps, and other devices


