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Instrumentation Control Engineering Syllabus
Makaut
Designed as a textbook for undergraduate students in various engineering
disciplines—Mechanical, Civil, Industrial Engineering, Electronics Engineer-ing and Computer
Science—and for postgraduate students in Industrial Engineering and Water Resource
Management, this comprehensive and well-organized book, now in its Second Edition, shows
how complex economic decisions can be made from a number of given alternatives. It provides
the managers not only a sound basis but also a clear-cut approach to making decisions. These
decisions will ultimately result in minimizing costs and/or maximizing benefits. What is more,
the book adequately illustrates the concepts with numerical problems and Indian cases. While
retaining all the chapters of the previous edition, the book adds a number of topics to make it
more comprehensive and more student friendly. What’s New to This Edition • Discusses
different types of costs such as average cost, recurring cost, and life cycle cost. • Deals with
different types of cost estimating models, index numbers and capital allowance. • Covers the
basics of nondeterministic decision making. • Describes the meaning of cash flows with
probability distributions and decision making, and selection of alternatives using simulation. •
Discusses the basic concepts of Accounting. This book, which is profusely illustrated with
worked-out examples and a number of diagrams and tables, should prove extremely useful not
only as a text but also as a reference for those offering courses in such areas as Project
Management, Production Management, and Financial Management.
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This fourth edition is a substantial revision of a highly regarded text, intended for senior design
capstone courses within departments of biomedical engineering, bioengineering, biological
engineering and medical engineering, worldwide. Each chapter has been thoroughly updated
and revised to reflect the latest developments. New material has been added on
entrepreneurship, bioengineering design, clinical trials and CRISPR. Based upon feedback
from prior users and reviews, additional and new examples and applications, such as 3D
printing have been added to the text. Additional clinical applications were added to enhance
the overall relevance of the material presented. Relevant FDA regulations and how they impact
the designer’s work have been updated. Features Provides updated material as needed to
each chapter Incorporates new examples and applications within each chapter Discusses new
material related to entrepreneurship, clinical trials and CRISPR Relates critical new information
pertaining to FDA regulations. Presents new material on "discovery" of projects "worth
pursuing" and design for health care for low-resource environments Presents multiple case
examples of entrepreneurship in this field Addresses multiple safety and ethical concerns for
the design of medical devices and processes
Today, acquiring English language skills has become so essential, especially for those who are
looking for new jobs in reputed organizations as well as for the practising professionals. Many
engineering students, even though they have adequate knowledge of their subject, are unable
to express themselves well in English. Taking this into account, engineering colleges/institutes
have introduced exclusive English Language Laboratories where students are drilled in the
practical aspects of the English language. This compact and comprehensive book is a step-bystep practical guide to students, telling them how to prepare technical reports and how to
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acquire the basic communication skills—listening, speaking, reading and writing. The book
deals with conversation, situational dialogues and role plays, and Group Discussions (GDs). It
also gives detailed discussion about Interviews—step-by-step preparation, practical and
psychological preparation, the dos and don’ts for interview—besides dealing with different kinds
of interviews: telephonic, videoconferencing, and others. In addition, the text stresses the
importance of researching the organization, and salary negotiations. Finally, the book shows
the students how to make powerpoint presentations (PPTs), the structure of presentation and
using audio visuals. This activity based, skill-oriented, learner centred book is designed
according to the WBUT syllabus on Technical Report Writing and Language Laboratory
Practice for the B.Tech. students. However, it would be equally useful for B.Tech./B.E.
students across the country. DISTINGUISHING FEATURES : A practical and student friendly
text, the stress being on the functional aspects of the language and various activities for
acquiring the language. Gives the Methodology of conducting activities such as GDs,
Interviews and Presentation. Provides model GD topics and the step-by-step process of
making PPTs. Clearly spells out all the details, right from preparing a good job application,
researching the company (including its financial health), to preparing the job portfolio, to
wearing the proper dress, handling questions, and negotiating salary. Provides an extensive
list of probable questions along with their answers to prepare students for mock interviews.
Also gives well-crafted questions at the end of each lesson.
Digital controllers are part of nearly all modern personal, industrial, and transportation systems.
Every senior or graduate student of electrical, chemical or mechanical engineering should
therefore be familiar with the basic theory of digital controllers. This new text covers the
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fundamental principles and applications of digital control engineering, with emphasis on
engineering design. Fadali and Visioli cover analysis and design of digitally controlled systems
and describe applications of digital controls in a wide range of fields. With worked examples
and Matlab applications in every chapter and many end-of-chapter assignments, this text
provides both theory and practice for those coming to digital control engineering for the first
time, whether as a student or practicing engineer. Extensive Use of computational tools:
Matlab sections at end of each chapter show how to implement concepts from the chapter
Frees the student from the drudgery of mundane calculations and allows him to consider more
subtle aspects of control system analysis and design An engineering approach to digital
controls: emphasis throughout the book is on design of control systems. Mathematics is used
to help explain concepts, but throughout the text discussion is tied to design and
implementation. For example coverage of analog controls in chapter 5 is not simply a review,
but is used to show how analog control systems map to digital control systems Review of
Background Material: contains review material to aid understanding of digital control analysis
and design. Examples include discussion of discrete-time systems in time domain and
frequency domain (reviewed from linear systems course) and root locus design in s-domain
and z-domain (reviewed from feedback control course) Inclusion of Advanced Topics In
addition to the basic topics required for a one semester senior/graduate class, the text includes
some advanced material to make it suitable for an introductory graduate level class or for two
quarters at the senior/graduate level. Examples of optional topics are state-space methods,
which may receive brief coverage in a one semester course, and nonlinear discrete-time
systems Minimal Mathematics Prerequisites The mathematics background required for
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understanding most of the book is based on what can be reasonably expected from the
average electrical, chemical or mechanical engineering senior. This background includes three
semesters of calculus, differential equations and basic linear algebra. Some texts on digital
control require more
This book offers a comprehensive introduction to the subject of control engineering. Both
continuous- and discrete-time control systems are treated, although the emphasis is on
continuous-time systems. A chapter each is devoted to in-depth analysis of non-linear control
systems, control system components, and optimal control theory. The book also introduces
students to the modern concepts of neural fuzzy and adaptive learning systems.
The Environmental Assistant Passbook(R) prepares you for your test by allowing you to take
practice exams in the subjects you need to study. It provides hundreds of questions and
answers in the areas that will likely be covered on your upcoming exam, including but not
limited to; Understanding principles and practices of environmental quality and interpreting
related material; Laboratory record keeping; Arithmetic reasoning; Preparing written material;
and more.

Designed Primarily For Courses In Operational Amplifier And Linear Integrated Circuits
For Electrical, Electronic, Instrumentation And Computer Engineering And Applied
Science Students. Includes Detailed Coverage Of Fabrication Technology Of Integrated
Circuits. Basic Principles Of Operational Amplifier, Internal Construction And
Applications Have Been Discussed. Important Linear Ics Such As 555 Timer, 565
Phase-Locked Loop, Linear Voltage Regulator Ics 78/79 Xx And 723 Series D-A And APage 5/19
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D Converters Have Been Discussed In Individual Chapters. Each Topic Is Covered In
Depth. Large Number Of Solved Problems, Review Questions And Experiments Are
Given With Each Chapter For Better Understanding Of Text.Salient Features Of
Second Edition * Additional Information Provided Wherever Necessary To Improve The
Understanding Of Linear Ics. * Chapter 2 Has Been Thoroughly Revised. * Dc & Ac
Analysis Of Differential Amplifier Has Been Discussed In Detail. * The Section On
Current Mirrors Has Been Thoroughly Updated. * More Solved Examples, Pspice
Programs And Answers To Selected Problems Have Been Added.
For Electrical Engineering and Computer Engineering courses that cover the design
and technology of very large scale integrated (VLSI) circuits and systems. May also be
used as a VLSI reference for professional VLSI design engineers, VLSI design
managers, and VLSI CAD engineers. Modern VSLI Design provides a comprehensive
“bottom-up” guide to the design of VSLI systems, from the physical design of circuits
through system architecture with focus on the latest solution for system-on-chip (SOC)
design. Because VSLI system designers face a variety of challenges that include high
performance, interconnect delays, low power, low cost, and fast design turnaround
time, successful designers must understand the entire design process. The Third
Edition also provides a much more thorough discussion of hardware description
languages, with introduction to both Verilog and VHDL. For that reason, this book
presents the entire VSLI design process in a single volume.
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This Book Has Been Designed As A Basic Text For Undergraduate Students Of
Electrical, Electronics And Communication And Computer Engineering. In A Systematic
And Friendly Manner, The Book Explains Not Only The Fundamental Concepts Like
Circuit Elements, Kirchhoff S Laws, Network Equations And Resonance, But Also The
Relatively Advanced Topics Like State Variable Analysis, Modern Filters, Active Rc
Filters And Sensitivity Considerations.Salient Features * Basic Circuit Elements, Time
And Periodic Signals And Different Types Of Systems Defined And Explained. *
Network Reduction Techniques And Source Transformation Discussed. * Network
Theorems Explained Using Typical Examples. * Solution Of Networks Using Graph
Theory Discussed. * Analysis Of First Order, Second Order Circuits And A Perfect
Transform Using Differential Equations Discussed. * Theory And Application Of Fourier
And Laplace Transforms Discussed In Detail. * Interconnections Of Two-Port Networks
And Their Performance In Terms Of Their Poles And Zeros Emphasised. * Both Foster
And Cauer Forms Of Realisation Explained In Network Synthesis. * Classical And
Modern Filter Theory Explained. * Z-Transform For Discrete Systems Explained. *
Analogous Systems And Spice Discussed. * Numerous Solved Examples And Practice
Problems For A Thorough Graph Of The Subject. * A Huge Question Bank Of Multiple
Choice Questions With Answers Exhaustively Covering The Topics Discussed.With All
These Features, The Book Would Be Extremely Useful Not Only For Undergraduate
Engineering Students But Also For Amie And Gate Candidates And Practising
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Engineers.
For undergraduate or postgraduate measurement labs, and for classes in advanced
measurements or instrumentation, this highly acclaimed text provides an unusually indepth, analytical treatment of measurement methods and systems.
This book describes technology used for effective sensing of our physical world and
intelligent processing techniques for sensed information, which are essential to the
success of Internet of Things (IoT). The authors provide a multidisciplinary view of
sensor technology from materials, process, circuits, to big data domains and they
showcase smart sensor systems in real applications including smart home,
transportation, medical, environmental, agricultural, etc. Unlike earlier books on
sensors, this book provides a “global” view on smart sensors covering abstraction
levels from device, circuit, systems, and algorithms.
C Language Is The Popular Tool Used To Write Programs For Numerical Methods.
Because Of The Importance Of Numerical Methods In Scientific Industrial And Social
Research.C Language And Numerical Methods Is Taught Almost In All Graduate And
Postgraduate Programs Of Engineering As Well As Science. In This Book, The
Structures Of C Language Which Are Essential To Develop Numerical Methods
Programs Are First Introduced In Chapters 1 To 7. These Concepts Are Explained With
Appropriate Examples In A Simple Style. The Rest Of The Book Is Devoted For
Numerical Methods. In Each Of The Topic On Numerical Methods, The Subject Is
Page 8/19

Download File PDF Instrumentation Control Engineering Syllabus Makaut
Presented In Four Steps, Namely, Theory, Numerical Examples And Solved Problems,
Algorithms And Complete C Program With Computer Output Sheets. In Each Of These
Chapters, A Number Of Solved Problems And Review Questions Are Given As A Drill
Work On The Subject. In Appendix The Answers To Some Of The Review Questions
Are Given.
Special Features: · Power semiconductor devices are viewed from the physics, circuit,
modeling and thermal viewpoints for a better understanding of the devices.· AC-DC, DC-DC,
DC-AC converters and magnetic devices are treated from both the conceptual and design
perspectives.· A separate chapter is included that addresses the analysis and design of linear
regulators.· A chapter is included to address the modeling methods to obtain dynamic models
of power electronics systems. The method of bond graph is introduced for modeling power
electronics systems.· The design of discrete domain controllers in both classical and state
space approach are included which addresses the needs of power electronic systems.·
Optimal and robust control design methods as applied to power electronics systems are
addressed.· Discrete numerical algorithms for digital implementation with respect to power
electronics systems are addressed in a separate chapter.· A separate chapter is devoted to the
thermal aspects like heat sink sizing for power electronics systems.· Design integration by
specifying and designing for reliability with power electronics system examples is another
unique feature of this book. · The appendices include the following:o Derivation of the area
product for a saturable-core transformer.o Representative list of commonly used core types
and their physical parameters.o Representative list of commonly used wire gauges.o Laplace
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transforms and z-transforms of few time domain signals.o List of specifications for the induction
motor used for controller design.o Description of all the object parameters for various electronic
components from the reliability prediction viewpoint. Pedagogy includes:o 600+ illustrations
and line diagrams.o 480+ descriptive questions.o 440+ objective questions.o 200+ unsolved
problems.o 50+ explanatory examples and solved problems.Companion CD contains:·
Reliability prediction toolbox· Bond graph simulation toolbox· Several circuit and design
examples About The Book: This book on power electronics spans a wide knowledge base
such as power devices, drives, circuit topologies, magnetics, system modeling, control
configurations, digital processing, thermal and reliability aspects. The book has been broadly
divided into two types of topics viz. (a) circuit-oriented aspects and (b) system-oriented
aspects. The first seven chapters deal with circuit-oriented aspects of power electronics
systems and the remaining chapters deal with system-oriented aspects like controls and
reliability.
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
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amplifiers, switching regulators and phase-locked loops).
This Thoroughly Revised Edition Is Designed For The Core Course On The Subject And
Presents A Detailed Yet Simple Treatment Of The Fundamental Principles Involved In
Engineering Mathematics. All Basic Concepts Have Been Comprehensively Explained And
Illustrated Through A Variety Of Solved Examples. Instead Of Too Much Mathematically
Involved Illustrations, A Step-By-Step Approach Has Been Followed Throughout The Book.
Unsolved Problems, Objective And Review Questions Along With Short Answer Questions
Have Been Also Included For A Thorough Grasp Of The Subject. Graded Problems Have
Been Included From Different Examinations.The Book Would Serve As An Excellent Text For
Undergraduate Engineering And Diploma Students Of All Disciplines. Amie Candidates Would
Also Find It Very Useful. The Topics Given In This Book Covers The Syllabuses Of Various
Universities And Institutions E.G., Various Nit S, Jntu, Bit S Etc.
Process Control: Modeling, Design, and Simulation is the first complete introduction to process
control that fully integrates software tools-helping you master critical techniques hands-on,
using MATLAB-based computer simulations. Author B. Wayne Bequette includes process
control diagrams, dynamic modeling, feedback control, frequency response analysis
techniques, control loop tuning, and start-to-finish chemical process control case studies.
Good,No Highlights,No Markup,all pages are intact, Slight Shelfwear,may have the corners
slightly dented, may have slight color changes/slightly damaged spine.
Encyclopedia of Medical Devices and Instrumentation John G. Webster, Editor-in-Chief This
comprehensive encyclopedia, the work of more than 400 contributors, includes 266 articles on
devices and instrumentation that are currently or likely to be useful in medicine and biomedical
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engineering. The four volumes include 3,022 pages of text that concentrates on how
technology assists the branches of medicine. The articles emphasize the contributions of
engineering, physics, and computers to each of the general areas of medicine, and are
designed not for peers, but rather for workers from related fields who wish to take a first look at
what is important in the subject. Highly recommended for university biomedical engineering
and medical reference collections, and for anyone with a science background or an interest in
technology. Includes a 78-page index, cross-references, and high-quality diagrams,
illustrations, and photographs. 1988 (0 471-82936-6) 4-Volume Set Introduction to Radiological
Physics and Radiation Dosimetry Frank Herbert Attix provides complete and useful coverage
of radiological physics. Unlike most treatments of the subject, it encompasses radiation
dosimetry in general, rather than discussing only its applications in medical or health physics.
The treatment flows logically from basics to more advanced topics. Coverage extends through
radiation interactions to cavity theories and dosimetry of X-rays, charged particles, and
neutrons. Several important subjects that have never been thoroughly analyzed in the literature
are treated here in detail, such as charged-particle equilibrium, broad-beam attenuation and
geometries, derivation of the Kramers X-ray spectrum, and the reciprocity theorem, which is
also extended to the nonisotropic homogeneous case. 1986 (0 471-01146-0) 607 pp. Medical
Physics John R. Cameron and James G. Skofronick This detailed text describes medical
physics in a simple, straightforward manner. It discusses the physical principles involved in the
control and functon of organs and organ systems such as the eyes, ears, lungs, heart, and
circulatory system. There is also coverage of the application of mechanics, heat, light, sound,
electricity, and magnetism to medicine, particularly of the various instruments used for the
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diagnosis and treatment of disease. 1978 (0 471-13131-8) 615 pp.

This book describes for readers technology used for effective sensing of our physical
world and intelligent processing techniques for sensed information, which are essential
to the success of the Internet of Things (IoTs). The authors provide a multidisciplinary
view of sensor technology from MEMS, biological, chemical, and electrical domains and
showcase smart sensor systems in real applications including smart home,
transportation, medical, environmental, agricultural, etc. Unlike earlier books on
sensors, this book provides a “global” view on smart sensors covering abstraction
levels from device, circuit, systems, and algorithms.
Engineering Metrology and Measurements is a textbook designed for students of
mechanical, production and allied disciplines to facilitate learning of various shop-floor
measurement techniques and also understand the basics of mechanical
measurements.
One of the most comprehensive books in the field, this import from TATA McGraw-Hill
rigorously covers the latest developments in medical imaging systems, gamma camera,
PET camera, SPECT camera and lithotripsy technology. Written for working engineers,
technicians, and graduate students, the book includes of hundreds of images as well as
detailed working instructions for the newest and more popular instruments used by
biomedical engineers today.
This book provides the fundamental concepts of system design using microprocessors
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in the field of agriculture instrumentation. It begins with an introduction to the field of
agriculture and application of instrumentation in agriculture, and the book then covers
the transducers specific to the agricultural field. The binary number system and
arithmetic are covered as the basic building block of digital circuits and computer
organization. The microprocessor basics and Intel 8085 hardware and software have
been discussed in detail. The book describes microprocessor peripheral inter-facing
and its support chips such as Intel 8225, Intel 8253 and Intel 8279 along with their
applications. It discusses analog to digital and digital to analog interface, CRT terminal
interface and printer interface. In addition, the book includes case studies on various
microprocessor applications in agriculture, such as microprocessor-based system
design for grain moisture, safe grain storage, soil nutrient estimation and drip irrigation.
Finally, the book ends with an advanced and futuristic topic on precision agriculture to
give an exposure to students about future developments in the agricultural system. Key
Features : • From concepts to design, the book follows a step-by-step approach. •
Gives a large number of figures for easy understanding of theory. • Includes a good
number of examples and end-of-chapter exercises both in the hardware and software
sections. • Presents a number of case studies on the design of microprocessor-based
agri-instrumentation systems. • Offers exercises on the case studies which can be used
for further development of the concepts. The book is primarily intended for the
undergraduate and postgraduate students of agricultural engineering for their courses
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on agri instrumen-tation and microprocessor applications in agriculture.
REVISED AS PER UGC MODEL CURRICULUMN FOR B.Sc. (PASS/HONS.) OF ALL
INDIAN UNIVERSITIES
AICTE recommended book for Indian Universities and Autonomous colleges. This book
can be used as a self-study material or for instructor assisted teaching. Frequent
questions for interviews and examinations are provided.

Internet of Things (IoT) refers to physical and virtual objects that have unique
identities and are connected to the internet to facilitate intelligent applications that
make energy, logistics, industrial control, retail, agriculture and many other
domains "smarter". Internet of Things is a new revolution of the Internet that is
rapidly gathering momentum driven by the advancements in sensor networks,
mobile devices, wireless communications, networking and cloud technologies.
Experts forecast that by the year 2020 there will be a total of 50 billion
devices/things connected to the internet. This book is written as a textbook on
Internet of Things for educational programs at colleges and universities, and also
for IoT vendors and service providers who may be interested in offering a
broader perspective of Internet of Things to accompany their own customer and
developer training programs. The typical reader is expected to have completed a
couple of courses in programming using traditional high-level languages at the
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college-level, and is either a senior or a beginning graduate student in one of the
science, technology, engineering or mathematics (STEM) fields. Like our
companion book on Cloud Computing, we have tried to write a comprehensive
book that transfers knowledge through an immersive "hands on" approach,
where the reader is provided the necessary guidance and knowledge to develop
working code for real-world IoT applications. Additional support is available at the
book's website: www.internet-of-things-book.com Organization The book is
organized into 3 main parts, comprising of a total of 11 chapters. Part I covers the
building blocks of Internet of Things (IoTs) and their characteristics. A taxonomy
of IoT systems is proposed comprising of various IoT levels with increasing levels
of complexity. Domain specific Internet of Things and their real-world applications
are described. A generic design methodology for IoT is proposed. An IoT system
management approach using NETCONF-YANG is described. Part II introduces
the reader to the programming aspects of Internet of Things with a view towards
rapid prototyping of complex IoT applications. We chose Python as the primary
programming language for this book, and an introduction to Python is also
included within the text to bring readers to a common level of expertise. We
describe packages, frameworks and cloud services including the WAMPAutoBahn, Xively cloud and Amazon Web Services which can be used for
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developing IoT systems. We chose the Raspberry Pi device for the examples in
this book. Reference architectures for different levels of IoT applications are
examined in detail. Case studies with complete source code for various IoT
domains including home automation, smart environment, smart cities, logistics,
retail, smart energy, smart agriculture, industrial control and smart health, are
described. Part III introduces the reader to advanced topics on IoT including IoT
data analytics and Tools for IoT. Case studies on collecting and analyzing data
generated by Internet of Things in the cloud are described.
&Quot;With a strong focus on basic principles and applications, this thoroughly
up-to-date text provides a solid foundation in the concepts, methods, and
algorithms of digital signal processing. Key topics such as spectral analysis,
discrete-time systems, the sampling process, and digital filter design are all
covered in well-illustrated detail.". "Filled with examples and problems that can be
worked in MATLAB or the author's DSP software, D-Filter, Digital Signal
Processing offers a fully interactive approach to successfully mastering DSP.".
"Accessible and comprehensive, this resource covers the essentials of DSP
theory and practice."--BOOK JACKET.
Contains the most extensive coverage of digital integrated circuits available in a
single source. Provides complete qualitative descriptions of circuit operation
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followed by in-depth analytical analyses and spice simulations. The circuit
families described in detail are transistor-transistor logic (TTL, STTL, and
ASTTL), emitter-coupled logic (ECL), NMOS logic, CMOS logic, dynamic CMOS,
BiCMOS structures and various GASFET technologies. In addition to detailed
presentation of the basic inverter circuits for each digital logic family, complete
details of other logic circuits for these families are presented.
This book provides a step-by-step survey of the theory and applications of
industrial robots. It includes case studies, numerical examples, and sample robot
programs. Robot Modeling develops a mathematical model that is general in
purpose and applicable to any robot.
Take your idea from concept to production with this unique guide Whether it's
called physical computing, ubiquitous computing, or the Internet of Things, it's a
hot topic in technology: how to channel your inner Steve Jobs and successfully
combine hardware, embedded software, web services, electronics, and cool
design to create cutting-edge devices that are fun, interactive, and practical. If
you'd like to create the next must-have product, this unique book is the perfect
place to start. Both a creative and practical primer, it explores the platforms you
can use to develop hardware or software, discusses design concepts that will
make your products eye-catching and appealing, and shows you ways to scale
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up from a single prototype to mass production. Helps software engineers, web
designers, product designers, and electronics engineers start designing products
using the Internet-of-Things approach Explains how to combine sensors, servos,
robotics, Arduino chips, and more with various networks or the Internet, to create
interactive, cutting-edge devices Provides an overview of the necessary steps to
take your idea from concept through production If you'd like to design for the
future, Designing the Internet of Things is a great place to start.
This book presents current research in the study of smart sensors and sensing
technology, including smart sensing applications in the agriculture and food
industry; long-range sensing based on Brillouin optical time domain analysis;
sensors for integrated DC/DC converters; remote monitoring systems; the
application of biosensors in the immunoassay field and impedimetric transducers
based on interdigitated electrode arrays for chemical and bio-sensor
development.
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