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Op Amp Experiment Manual
Practical examples offered throughout this book show how easy it is to design op-amps into a wide variety of circuits.
Manufacturers' data sheets are referred to and standard value components are selected. Beginning with a description of the basic
operational amplifier circuit, voltage followers, inverting amplifiers and non-inverting amplifiers are discussed. Op-amp
characteristics and parameters are investigated and frequency compensation methods are thoroughly explored. All ofthe most
important op-amp circuit applications are explained, analysed and designed.
This book is evolved from the experience of the author who taught all lab courses in his three decades of teaching in various
universities in India. The objective of this lab manual is to provide information to undergraduate students to practice experiments in
electronics laboratories. This book covers 118 experiments for linear/analog integrated circuits lab, communication engineering
lab, power electronics lab, microwave lab and optical communication lab. The experiments described in this book enable the
students to learn: • Various analog integrated circuits and their functions • Analog and digital communication techniques • Power
electronics circuits and their functions • Microwave equipment and components • Optical communication devices This book is
intended for the B.Tech students of Electronics and Communication Engineering, Electrical and Electronics Engineering,
Biomedical Electronics, Instrumentation and Control, Computer Science, and Applied Electronics. It is designed not only for
engineering students, but can also be used by BSc/MSc (Physics) and Diploma students. KEY FEATURES • Contains aim,
components and equipment required, theory, circuit diagram, pin-outs of active devices, design, tables, graphs, alternate circuits,
and troubleshooting techniques for each experiment • Includes viva voce and examination questions with their answers • Provides
exposure on various devices TARGET AUDIENCE • B.Tech (Electronics and Communication Engineering, Electrical and
Electronics Engineering, Biomedical Electronics, Instrumentation and Control, Computer Science, and Applied Electronics) •
BSc/MSc (Physics) • Diploma (Engineering)
Science demands that all theory must be checked by experiment. Richard Feyn man, Nobel Laureate in physics (1965), reminds
us in a wonderful quote that "The test of all knowledge is experiment. Experiment is the sole judge of sci entific truth. " 1 It is
because nonlinear physics can be so profoundly counter intuitive that these laboratory investigations are so important. This
manual is designed to be used with the text Nonlinear Physics with Maple for Scientists and Engineers. Understanding is
enhanced when experiments are used to check so please attempt as many of the activities as you can. As you perform theory,
these activities, we hope that you will be amazed and startled by strange behav ior, intrigued and terrorized by new ideas, and be
able to amaze your friends as you relate your strange sightings! Remember that imagination is just as impor tant as knowledge, so
exercise yours whenever possible. But please be careful, as nonlinear activities can be addicting, can provide fond memories, and
can awaken an interest that lasts a lifetime. Although it has been said that a rose by any other name is still a rose, (with apologies
to Shakespeare) the authors of this laboratory manual have, in an endeavor to encourage the use of these nonlinear
investigations, called them experimental activities rather than experiments. A number of design innovations have been introduced:
A.
The emphasis is first on understanding the characteristics of basic circuits including resistors, capacitors, diodes, and bipolar and
field effect transistors. The readers then use this understanding to construct more complex circuits such as power supplies,
differential amplifiers, tuned circuit amplifiers, a transistor curve tracer, and a digital voltmeter. In addition, readers are exposed to
special topics of current interest, such as the propagation and detection of signals through fiber optics, the use of Van der Pauw
patterns for precise linewidth measurements, and high gain amplifiers based on active loads. KEY TOPICS: Chapter topics include
Thevenin's Theorem; Resistive Voltage Division; Silicon Diodes; Resistor Capacitor Circuits; Half Wave Rectifiers; DC Power
Supplies; Diode Applications; Bipolar Transistors; Field Effect Transistors; Characterization of Op-Amp Circuits; Transistor Curve
Tracer; Introduction to PSPICE and AC Voltage Dividers; Characterization and Design of Emitter and Source Followers;
Characterization and Design of an AC Variable Gain Amplifier; Design of Test Circuits for BJT's and FET's and Design of FET
Ring Oscillators; Design and Characterization of Emitter Coupled Transistor Pairs; Tuned Amplifier and Oscillator; Design of Am
Radio Frequency Transmitter and Receiver; Design of Oscillators Using Op-Amps; Current Mirrors and Active Loads; Sheet
Resistance; Design of Analog Fiber Optic Transmission System; Digital Voltmeter.
This lab manual accompanies Electronic Devices and Circuits, 4/e.
Manual of Spectrofluorometric and Spectrophotometric Derivative Experiments is a superb, self-study manual for technicians and
analytical chemists to use for learning how to perform spectrometry and fluorometry experiments. It presents step-by-step
procedures for conducting the experiments, and it explains how the instruments work and how to interpret the results. Each
experiment in the book includes:

For this edition, experiments have been written in a down-to-earth style so that students can grasp the most fundamental
concepts. State-of-the-art materials are used in the exercises, and use of modern equipment is encouraged. The
experimental procedures have been written in a manner requiring the student to think and make decisions.
The operational amplifier ("op amp") is the most versatile and widely used type of analog IC, used in audio and voltage
amplifiers, signal conditioners, signal converters, oscillators, and analog computing systems. Almost every electronic
device uses at least one op amp. This book is Texas Instruments' complete professional-level tutorial and reference to
operational amplifier theory and applications. Among the topics covered are basic op amp physics (including reviews of
current and voltage division, Thevenin's theorem, and transistor models), idealized op amp operation and configuration,
feedback theory and methods, single and dual supply operation, understanding op amp parameters, minimizing noise in
op amp circuits, and practical applications such as instrumentation amplifiers, signal conditioning, oscillators, active
filters, load and level conversions, and analog computing. There is also extensive coverage of circuit construction
techniques, including circuit board design, grounding, input and output isolation, using decoupling capacitors, and
frequency characteristics of passive components. The material in this book is applicable to all op amp ICs from all
manufacturers, not just TI. Unlike textbook treatments of op amp theory that tend to focus on idealized op amp models
and configuration, this title uses idealized models only when necessary to explain op amp theory. The bulk of this book is
on real-world op amps and their applications; considerations such as thermal effects, circuit noise, circuit buffering,
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selection of appropriate op amps for a given application, and unexpected effects in passive components are all discussed
in detail. *Published in conjunction with Texas Instruments *A single volume, professional-level guide to op amp theory
and applications *Covers circuit board layout techniques for manufacturing op amp circuits.
This junior level electronics text provides a foundation for analyzing and designing analog and digital electronics
throughout the book. Extensive pedagogical features including numerous design examples, problem solving technique
sections, Test Your Understanding questions, and chapter checkpoints lend to this classic text. The author, Don
Neamen, has many years experience as an Engineering Educator. His experience shines through each chapter of the
book, rich with realistic examples and practical rules of thumb.The Third Edition continues to offer the same hallmark
features that made the previous editions such a success.Extensive Pedagogy: A short introduction at the beginning of
each chapter links the new chapter to the material presented in previous chapters. The objectives of the chapter are then
presented in the Preview section and then are listed in bullet form for easy reference.Test Your Understanding Exercise
Problems with provided answers have all been updated. Design Applications are included at the end of chapters. A
specific electronic design related to that chapter is presented. The various stages in the design of an electronic
thermometer are explained throughout the text.Specific Design Problems and Examples are highlighted throughout as
well.
This workbook integrates theory with the concept of engineering design and teaches troubleshooting and analytical
problem-solving skills. It is intended to either accompany or follow a first circuits course, and it assumes no previous
experience with breadboarding or other lab equipment. This workbook uses only those components that are traditionally
covered in a first circuits course (e.g., voltage sources, resistors, potentiometers, capacitors, and op amps) and gives
students clear design goals, requirements, and constraints. Because we are using only components students have
already learned how to analyze, they are able to tackle the design exercises, first working through the theory and math,
then drawing and simulating their designs, and finally building and testing their designs on a breadboard.
Ideal for advanced undergraduate and first-year graduate courses in analog filter design and signal processing, Design of
Analog Filters integrates theory and practice in order to provide a modern and practical "how-to" approach to design.
This laboratory manual is carefully coordinated to the text Electronic Devices, Tenth edition, Global edition, by Thomas L.
Floyd. The seventeen experiments correspond to the chapters in the text (except the first experiment references
Chapters 1 and the first part of Chapter 2). All of the experiments are subdivided into two or three "Parts." With one
exception (Experiment 12-B), the Parts for the all experiments are completely independent of each other. The instructor
can assign any or all Parts of these experiments, and in any order. This format provides flexibility depending on the
schedule, laboratory time available, and course objectives. In addition, experiments 12 through 16 provide two options for
experiments. These five experiments are divided into two major sections identified as A or B. The A experiments continue
with the format of previous experiments; they are constructed with discrete components on standard protoboards as used
in most electronic teaching laboratories. The A experiments can be assigned in programs where traditional devices are
emphasized. Each B experiment has a similar format to the corresponding A experiment, but uses a programmable
Analog Signal Processor (ASP) that is controlled by (free) Computer Aided Design (CAD) software from the Anadigm
company (www.anadigm.com). These experiments support the Programmable Analog Design feature in the textbook.
The B experiments are also subdivided into independent Parts, but Experiment 12-B, Part 1, is a software tutorial and
should be performed before any other B experiments. This is an excellent way to introduce the ASP technology because
no other hardware is required other than a computer running the downloaded software. In addition to Experiment 12-B,
the first 13 steps of Experiment 15-B, Part 2, are also tutorial in nature for the AnadigmFilter program. This is an amazing
active filter design tool that is easy to learn and is included with the AnadigmDesigner2 (AD2) CAD software. The ASP is
part of a Programmable Analog Module (PAM) circuit board from the Servenger company (www.servenger.com) that
interfaces to a personal computer. The PAM is controlled by the AD2 CAD software from the Anadigm company website.
Except for Experiment 12-B, Part 1, it is assumed that the PAM is connected to the PC and AnadigmDesigner2 is
running. Experiment 16-B, Part 3, also requires a spreadsheet program such as Microsoft® Excel®. The PAM is
described in detail in the Quick Start Guide (Appendix B). Instructors may choose to mix A and B experiments with no
loss in continuity, depending on course objectives and time. We recommend that Experiment 12-B,Part 1, be assigned if
you want students to have an introduction to the ASP without requiring a hardware purchase. A text feature is the Device
Application (DA) at the end of most chapters. All of the DAs have a related laboratory exercise using a similar circuit that
is sometimes simplified to make laboratory time as efficient as possible. The same text icon identifies the related DA
exercise in the lab manual. One issue is the trend of industry to smaller surface-mount devices, which are very difficult to
work with and are not practical for most lab work. For example, almost all varactors are supplied as surface mount
devices now. In reviewing each experiment, we have found components that can illustrate the device function with a
traditional one. The traditional through-hole MV2109 varactor is listed as obsolete, but will be available for the
foreseeable future from Electronix Express (www.elexp.com), so it is called out in Experiment 3. All components are
available from Electronix Express (www.elexp.com) as a kit of parts (see list in Appendix A). The format for each
experiment has not changed from the last edition and is as follows: · Introduction: A brief discussion about the experiment
and comments about each of the independent Parts that follow. · Reading: Reading assignment in the Floyd text related
to the experiment. · Key Objectives: A statement specific to each Part of the experiment of what the student should be
able to do. · Components Needed: A list components and small items required for each Part but not including the
equipment found at a typical lab station. Particular care has been exercised to select materials that are readily available
and reusable, keeping cost at a minimum. · Parts: There are two or three independent parts to each experiment. Needed
tables, graphs, and figures are positioned close to the first referenced location to avoid confusion. Step numbering starts
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fresh with each Part, but figures and tables are numbered sequentially for the entire experiment to avoid multiple figures
with the same number. § Conclusion: At the end of each Part, space is provided for a written conclusion. § Questions:
Each Part includes several questions that require the student to draw upon the laboratory work and check his or her
understanding of the concepts. Troubleshooting questions are frequently presented. · Multisim Simulation: At the end of
each A experiment (except #1), one or more circuits are simulated in a Multisim computer simulation. New Multisim
troubleshooting problems have been added to this edition. Multisim troubleshooting files are identified with the suffix f1,
f2, etc., in the file name (standing for fault1, fault2, etc.). Other files, with nf as the suffix include demonstrations or
practice using instruments such as the Bode Plotter and the Spectrum Analyzer. A special icon is shown with all figures
that are related to the Multisim simulation. Multisim files are found on the website: www.pearsonglobaledition.com/Floyd.
Microsoft PowerPoint® slides are available at no cost to instructors for all experiments. The slides reinforce the
experiments with troubleshooting questions and a related problem and are available on the instructor''s resource site.
Each laboratory station should contain a dual-variable regulated power supply, a function generator, a multimeter, and a
dual-channel oscilloscope. A list of all required materials is given in Appendix A along with information on acquiring the
PAM. As mentioned, components are also available as a kit from Electronix Express; the kit number is 32DBEDFL10.
Franco's "Design with Operational Amplifiers and Analog Integrated Circuits, 4e" combines theory with real-life
applications to deliver a straightforward look at analog design principles and techniques. An emphasis on the physical
picture helps the student develop the intuition and practical insight that are the keys to making sound design decisions.is
The book is intended for a design-oriented course in applications with operational amplifiers and analog ICs. It also
serves as a comprehensive reference for practicing engineers. This new edition includes enhanced pedagogy (additional
problems, more in-depth coverage of negative feedback, more effective layout), updated technology (current-feedback
and folded-cascode amplifiers, and low-voltage amplifiers), and increased topical coverage (current-feedback amplifiers,
switching regulators and phase-locked loops).
Using a unique, highly visual approach, Principles of Electronic Devices and Circuits provides you with a practical,
technician-oriented understanding of the fundamentals of transistor theory and circuit analysis, without requiring a lot of
formula memorization. This text builds upon your basic DC/AC knowledge by showing that most new circuit concepts can
be simplified to basic equations learned in DC/AC circuit analysis. The emphasis on critical thinking and troubleshooting
and the fully-correlated Lab Manual, help you acquire the knowledge and skills you need to analyze, solve and predict
transistor circuit operation.
This is a student supplement associated with: Electronic Devices (Conventional Current Version), 9/e Thomas L. Floyd
ISBN: 0132549867 Electronic Devices (Electron Flow Version), 9/e Thomas L. Floyd ISBN: 0132549859
A mathematically rigorous but accessible treatment of digital signal processing that intertwines basic theoretical
techniques with hands-on laboratory instruction is provided by this book. The book covers various aspects of the digital
signal processing (DSP) "problem". It begins with the analysis of discrete-time signals and explains sampling and the use
of the discrete and fast Fourier transforms. The second part of the book — covering digital to analog and analog to digital
conversion — provides a practical interlude in the mathematical content before Part III lays out a careful development of
the Z-transform and the design and analysis of digital filters.
This introduction to circuit design is unusual in several respects. First, it offers not just explanations, but a full course.
Each of the twenty-five sessions begins with a discussion of a particular sort of circuit followed by the chance to try it out
and see how it actually behaves. Accordingly, students understand the circuit's operation in a way that is deeper and
much more satisfying than the manipulation of formulas. Second, it describes circuits that more traditional engineering
introductions would postpone: on the third day, we build a radio receiver; on the fifth day, we build an operational
amplifier from an array of transistors. The digital half of the course centers on applying microcontrollers, but gives
exposure to Verilog, a powerful Hardware Description Language. Third, it proceeds at a rapid pace but requires no prior
knowledge of electronics. Students gain intuitive understanding through immersion in good circuit design.
INDUSTRIAL AUTOMATED SYSTEMS: INSTRUMENTATION AND MOTION CONTROL, is the ideal book to provide
readers with state-of-the art coverage of the full spectrum of industrial maintenance and control, from servomechanisms
to instrumentation. Readers will learn about components, circuits, instruments, control techniques, calibration, tuning and
programming associated with industrial automated systems. INDUSTRIAL AUTOMATED SYSTEMS:
INSTRUMENTATION AND MOTION CONTROL, focuses on operation, rather than mathematical design concepts. It is
formatted into sections so that it can be used for a variety of courses, such as electrical motors, sensors, variable speed
drives, programmable logic controllers, servomechanisms, and various instrumentation and process classes. This book
also offers readers a broader coverage of industrial maintenance and automation information than other books and
provides them with a more extensive collection of supplements, including a lab manual and two hundred animated
multimedia lessons on a CD. Important Notice: Media content referenced within the product description or the product
text may not be available in the ebook version.
Ideal for those who want hands-on experience in the basics of circuit analysis, this lab manual uses Electronics
Workbench to simulate actual circuits and allow for easy circuit modification, extensive troubleshooting experiments, and
powerful computational tools. Readers work with circuits drawn on the computer screen and with simulated instruments
that act like actual laboratory instruments. Circuits can be modified easily with on-screen editing, and analysis results
provide fast, accurate feedback. The manual provides extensive technical preparation for each interactive experiment. An
accompanying CD-ROM contains all of the troubleshooting circuits and all of the circuits needed to perform the
experiments in Electronics Workbench. A full range of experiments are provided for major areas such as diodes, bipolar
transistors, field-effect transistors, operational amplifiers, amplifier frequency response, and oscillators. For anyone
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wanting hands-on experience with computer-simulated circuit analysis using Electronics Workbench.
This hands-on electronics lab manual presents a variety of computer-based simulations of electronic circuiting within an
easy-to-learn-and-use virtual environment, using PSpice. Features a "Hands-on" approach (even with no lab equipment)
that directs readers toward proper analysis technique and use of virtual instruments. Provides a troubleshooting section
in each lab. Includes labs for: The Buffer and Voltage/Current Converters; The Non-Inverting Amplifier; The Inverting
Amplifier; Mixers; Difference Amplifiers; The OpAmp as a Comparator; Active Low-Pass Filters; Active High-Pass Filters;
Active Bandpass Filters; Notch Filters; Oscillator Circuits; The Peak Detector; The Digital-to-Analog Converter; The
Integrator and Differentiator; The Log and Anti-Log Amplifiers; The Analog Thermometer; The Voltage-Regulated Power
Supply; and The OpAmp Function Generator. Provides ready-to-use lab circuits, on a disk. For those interested in
operational amplifiers and PSpice.
This laboratory manual for students of Electronics, Electrical, Instrumentation, Communication, and Computer
engineering disciplines has been prepared in the form of a standalone text, offering the necessary theory and circuit
diagrams with each experiment. Procedures for setting up the circuits and measuring and evaluating their performance
are designed to support the material of the authors' book Analog Electronics (also published by PHI Learning). There are
twenty-five experiments. The experiments cover the basic transistor circuits, the linear op-amp circuits, the active filters,
the non-linear op-amp circuits, the signal generators, the voltage regulators, the power amplifiers, the high frequency
amplifiers, and the data converters. In addition to the hands-on experiments using traditional test equipment and
components, this manual describes the simulation of circuits using PSPICE as well. For PSPICE simulation, any
available standard SPICE software may be used including the latest version OrCAD V10 Demo software. This feature
allows the instructor to adopt a single laboratory manual for both types of experiments.
This lab manual accompanie's Gayakwad's Op Amps and Linear Integrated Circuits.
Well-written, handy and comprehensive, this laboratory experiments manual caters to the requirements of students of
Electronics and Communication Engineering. Each experiment in the book provides essential theory, aim, scope,
statement, equipment required, procedure, complete circuit diagram, tabulation, model graphs and results. A complete
laboratory manual for students of electronics and communication engineering. Also useful for EEE, EIE, CSE, IT, ICE
mechanical and polytechnic students.
Get the practical knowledge you need to set up and deploy XBee modules with this hands-on, step-by-step series of
experiments. The Hands-on XBee Lab Manual takes the reader through a range of experiments, using a hands-on
approach. Each section demonstrates module set up and configuration, explores module functions and capabilities, and,
where applicable, introduces the necessary microcontrollers and software to control and communicate with the modules.
Experiments cover simple setup of modules, establishing a network of modules, identifying modules in the network, and
some sensor-interface designs. This book explains, in practical terms, the basic capabilities and potential uses of XBee
modules, and gives engineers the know-how that they need to apply the technology to their networks and embedded
systems. Jon Titus (KZ1G) is a Freelance technical writer, editor, and designer based in Herriman, Utah, USA and
previously editorial director at Test & Measurement World magazine and EDN magazine. Titus is the inventor of the first
personal-computer kit, the Mark-8, now in the collection at the Smithsonian Institution. The only book to cover XBee in
practical fashion; enables you to get up and running quickly with step-by-step tutorials Provides insight into the product
data sheets, saving you time and helping you get straight to the information you need Includes troubleshooting and
testing information, plus downloadable configuration files and fully-documented source code to illustrate and explain
operations
"In this fifth edition, we not only have kept the standard 741 op amp but also have shown many circuits with newer,
readily available op amps because these have largely overcome the dc and ac limitations of the older types. We
preserved or objective of simplifying the process of learning about applications involving signal conditioning, signal
generation, filters, instrumentation, and control circuits. But we have oriented this fifth edition to reflect the evolution of
analog circuits into those applications whose purpose is to condition signals 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 edition."--Introduction.
This popular book presents a clear and interesting approach for op-amp courses while examining four basic active filters,
illustrating 5-V digital logic ICs, and more. It provides many detailed, practical design and analysis examples intended to
relate theory to the workplace. Chapter topics include first experiences with an op amp; inverting and noninverting
amplifiers; comparators and controls; selected applications of op amps; signal generators; op amps with diodes;
differential, instrumentation, and bridge amplifiers; DC performance: bias, offsets, and drift; AC performance: bandwidth,
slew rate, noise; active filters; modulating, demodulating, and frequency changing with the multiplier; integrated-circuit
timers; digital-to-analog converters; analog-to-digital converters; and power supplies. For design engineers rs
This textbook for this laboratory manual takes an unusual approach to teaching the fundamentals of electronics, showing
in detail the waveforms obtained at various points in an electronic circuit. The book develops a more thorough
understanding of the individual components and the circuit as a whole.
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