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Device PhysicsAdvanced Power MOSFET Concepts

Laser Fundamentals
Electrical Engineering Advanced Theory of Semiconductor Devices Semiconductor
devices are ubiquitous in today’s world and are found increasingly in cars, kitchens
and electronic door locks, attesting to their presence in our daily lives. This
comprehensive book provides the fundamentals of semiconductor device theory
from basic quantum physics to computer-aided design. Advanced Theory of
Semiconductor Devices will improve your understanding of computer simulation of
devices through a thorough discussion of basic equations, their validity, and
numerical solutions as they are contained in current simulation tools. You will gain
state-of-the-art knowledge of devices used in both III–V compounds and silicon
technology. Specially featured are novel approaches and explanations of electronic
transport, particularly in p—n junction diodes. Close attention is also given to
innovative treatments of quantum-well laser diodes and hot electron effects in
silicon technology. This in-depth book is written for engineers, graduate students,
and research scientists in solid-state electronics who want to gain a better
understanding of the principles underlying semiconductor devices.

The PN Junction Diode
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Semiconductor Device Physics and Design teaches readers how to approach device
design from the point of view of someone who wants to improve devices and can
see the opportunity and challenges. It begins with coverage of basic physics
concepts, including the physics behind polar heterostructures and strained
heterostructures. The book then details the important devices ranging from p-n
diodes to bipolar and field effect devices. By relating device design to device
performance and then relating device needs to system use the student can see
how device design works in the real world.

Advanced Power Rectifier Concepts
Offers a basic, up-to-date introduction to semiconductor fabrication technology,
including both the theoretical and practical aspects of all major steps in the
fabrication sequence Presents comprehensive coverage of process sequences
Introduces readers to modern simulation tools Addresses the practical aspects of
integrated circuit fabrication Clearly explains basic processing theory

Introduction to Microelectronic Fabrication
This is a first undergraduate textbook in Solid State Physics or Condensed Matter
Physics. While most textbooks on the subject are extremely dry, this book is
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written to be much more exciting, inspiring, and entertaining.

The IGBT Device
Fundamentals of Semiconductor Manufacturing and Process
Control
Semiconductor Detector Systems
This book presents those terms, concepts, equations, and models that are routinely
used in describing the operational behavior of solid state devices. The second
edition provides many new problems and illustrative examples.

Fundamentals of Solid-state Electronics
This introductory book assumes minimal knowledge of the existence of integrated
circuits and of the terminal behavior of electronic components such as resistors,
diodes, and MOS and bipolar transistors. It presents to readers the basic
information necessary for more advanced processing and design books. Focuses
Page 4/27

Bookmark File PDF Advanced Semiconductor Fundamentals Solution
Manual
mainly on the basic processes used in fabrication, including lithography, oxidation,
diffusion, ion implementation, and thin film deposition. Covers interconnection
technology, packaging, and yield. Appropriate for readers interested in the area of
fabrication of solid state devices and integrated circuits.

Advanced Semiconductor Fundamentals
This is perhaps the most comprehensive undergraduate textbook on the
fundamental aspects of solid state electronics. It presents basic and state-of-theart topics on materials physics, device physics, and basic circuit building blocks not
covered by existing textbooks on the subject. Each topic is introduced with a
historical background and motivations of device invention and circuit evolution.
Fundamental physics is rigorously discussed with minimum need of tedious algebra
and advanced mathematics. Another special feature is a systematic classification
of fundamental mechanisms not found even in advanced texts. It bridges the gap
between solid state device physics covered here with what students have learnt in
their first two years of study.Used very successfully in a one-semester introductory
core course for electrical and other engineering, materials science and physics
junior students, the second part of each chapter is also used in an advanced
undergraduate course on solid state devices. The inclusion of previously
unavailable analyses of the basic transistor digital circuit building blocks and cells
makes this an excellent reference for engineers to look up fundamental concepts
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and data, design formulae, and latest devices such as the GeSi heterostructure
bipolar transistors.

Advanced High Voltage Power Device Concepts
The devices described in “Advanced MOS-Gated Thyristor Concepts” are utilized in
microelectronics production equipment, in power transmission equipment, and for
very high power motor control in electric trains, steel-mills, etc. Advanced concepts
that enable improving the performance of power thyristors are discussed here,
along with devices with blocking voltage capabilities of 5,000-V, 10,000-V and
15,000-V. Throughout the book, analytical models are generated to allow a simple
analysis of the structures and to obtain insight into the underlying physics. The
results of two-dimensional simulations are provided to corroborate the analytical
models and give greater insight into the device operation.

Advanced Theory of Semiconductor Devices
This Solution Manual, a companion volume of the book, Fundamentals of SolidState Electronics, provides the solutions to selected problems listed in the book.
Most of the solutions are for the selected problems that had been assigned to the
engineering undergraduate students who were taking an introductory device core
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course using this book.This Solution Manual also contains an extensive appendix
which illustrates the application of the fundamentals to solutions of state-of-the-art
transistor reliability problems which have been taught to advanced undergraduate
and graduate students.

Phosphoric Acid Industry
The Third Edition of the standard textbook and reference in the field of
semiconductor devices This classic book has set the standard for advanced study
and reference in the semiconductor device field. Now completely updated and
reorganized to reflect the tremendous advances in device concepts and
performance, this Third Edition remains the most detailed and exhaustive single
source of information on the most important semiconductor devices. It gives
readers immediate access to detailed descriptions of the underlying physics and
performance characteristics of all major bipolar, field-effect, microwave, photonic,
and sensor devices. Designed for graduate textbook adoptions and reference
needs, this new edition includes: A complete update of the latest developments
New devices such as three-dimensional MOSFETs, MODFETs, resonant-tunneling
diodes, semiconductor sensors, quantum-cascade lasers, single-electron
transistors, real-space transfer devices, and more Materials completely
reorganized Problem sets at the end of each chapter All figures reproduced at the
highest quality Physics of Semiconductor Devices, Third Edition offers engineers,
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research scientists, faculty, and students a practical basis for understanding the
most important devices in use today and for evaluating future device performance
and limitations. A Solutions Manual is available from the editorial department.

Semiconductor Physics And Devices
This text builds a firm foundation in PN junction theory from a conceptual and
mathematical viewpoint. The second edition adds a large number of end-of-chapter
problems, solved exercises, and a new chapter on metal-semiconductor contacts.

Semiconductor Optics and Transport Phenomena
Semiconductor sensors patterned at the micron scale combined with customdesigned integrated circuits have revolutionized semiconductor radiation detector
systems. Designs covering many square meters with millions of signal channels are
now commonplace in high-energy physics and the technology is finding its way
into many other fields, ranging from astrophysics to experiments at synchrotron
light sources and medical imaging. This book is the first to present a
comprehensive discussion of the many facets of highly integrated semiconductor
detector systems, covering sensors, signal processing, transistors and circuits, lownoise electronics, and radiation effects. The diversity of design approaches is
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illustrated in a chapter describing systems in high-energy physics, astronomy, and
astrophysics. Finally a chapter "Why things don't work" discusses common pitfalls.
Profusely illustrated, this book provides a unique reference in a key area of modern
science.

Fundamentals of Power Semiconductor Devices
The ideal companion in condensed matter physics - now in new and revised
edition. Solving homework problems is the single most effective way for students
to familiarize themselves with the language and details of solid state physics.
Testing problem-solving ability is the best means at the professor's disposal for
measuring student progress at critical points in the learning process. This book
enables any instructor to supplement end-of-chapter textbook assignments with a
large number of challenging and engaging practice problems and discover a host
of new ideas for creating exam questions. Designed to be used in tandem with any
of the excellent textbooks on this subject, Solid State Physics: Problems and
Solutions provides a self-study approach through which advanced undergraduate
and first-year graduate students can develop and test their skills while acclimating
themselves to the demands of the discipline. Each problem has been chosen for its
ability to illustrate key concepts, properties, and systems, knowledge of which is
crucial in developing a complete understanding of the subject, including: *
Crystals, diffraction, and reciprocal lattices. * Phonon dispersion and electronic
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band structure. * Density of states. * Transport, magnetic, and optical properties. *
Interacting electron systems. * Magnetism. * Nanoscale Physics.

Fundamentals of Structural Dynamics
Fundamentals of Semiconductor Fabrication
The first introductory textbook to explain the properties and performance of
practical nanotube devices and related applications.

Fundamentals of Electrochemical Deposition
A practical guide to semiconductor manufacturing from processcontrol to yield
modeling and experimental design Fundamentals of Semiconductor Manufacturing
and Process Controlcovers all issues involved in manufacturing microelectronic
devicesand circuits, including fabrication sequences, process control,experimental
design, process modeling, yield modeling, and CIM/CAMsystems. Readers are
introduced to both the theory and practice ofall basic manufacturing concepts.
Following an overview of manufacturing and technology, the textexplores process
monitoring methods, including those that focus onproduct wafers and those that
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focus on the equipment used toproduce wafers. Next, the text sets forth some
fundamentals ofstatistics and yield modeling, which set the foundation for
adetailed discussion of how statistical process control is used toanalyze quality and
improve yields. The discussion of statistical experimental design offers readers
apowerful approach for systematically varying controllable processconditions and
determining their impact on output parameters thatmeasure quality. The authors
introduce process modeling concepts,including several advanced process control
topics such asrun-by-run, supervisory control, and process and
equipmentdiagnosis. Critical coverage includes the following: * Combines process
control and semiconductor manufacturing * Unique treatment of system and
software technology and managementof overall manufacturing systems * Chapters
include case studies, sample problems, and suggestedexercises * Instructor
support includes electronic copies of the figures andan instructor's manual
Graduate-level students and industrial practitioners will benefitfrom the detailed
exami?nation of how electronic materials andsupplies are converted into finished
integrated circuits andelectronic products in a high-volume
manufacturingenvironment. An Instructor's Manual presenting detailed solutions to
all theproblems in the book is available from the Wiley editorialdepartment. An
Instructor Support FTP site is also available.

Semiconductor Device Fundamentals
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Laser Fundamentals provides a clear and comprehensive introduction to the
physical and engineering principles of laser operation and design. Simple
explanations, based throughout on key underlying concepts, lead the reader
logically from the basics of laser action to advanced topics in laser physics and
engineering. Much new material has been added to this second edition, especially
in the areas of solid-state lasers, semiconductor lasers, and laser cavities. This
2004 edition contains a new chapter on laser operation above threshold, including
extensive discussion of laser amplifiers. The clear explanations, worked examples,
and many homework problems will make this book invaluable to undergraduate
and first-year graduate students in science and engineering taking courses on
lasers. The summaries of key types of lasers, the use of many unique theoretical
descriptions, and the extensive bibliography will also make this a valuable
reference work for researchers.

Fundamentals of Semiconductor Devices
The IGBT device has proved to be a highly important Power Semiconductor,
providing the basis for adjustable speed motor drives (used in air conditioning and
refrigeration and railway locomotives), electronic ignition systems for
gasolinepowered motor vehicles and energy-saving compact fluorescent light
bulbs. Recent applications include plasma displays (flat-screen TVs) and electric
power transmission systems, alternative energy systems and energy storage. This
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book is the first available to cover the applications of the IGBT, and provide the
essential information needed by applications engineers to design new products
using the device, in sectors including consumer, industrial, lighting, transportation,
medical and renewable energy. The author, B. Jayant Baliga, invented the IGBT in
1980 while working for GE. His book will unlock IGBT for a new generation of
engineering applications, making it essential reading for a wide audience of
electrical engineers and design engineers, as well as an important publication for
semiconductor specialists. Essential design information for applications engineers
utilizing IGBTs in the consumer, industrial, lighting, transportation, medical and
renewable energy sectors. Readers will learn the methodology for the design of
IGBT chips including edge terminations, cell topologies, gate layouts, and
integrated current sensors. The first book to cover applications of the IGBT, a
device manufactured around the world by more than a dozen companies with sales
exceeding $5 Billion; written by the inventor of the device.

Field Effect Devices
Well-balanced and up-to-date introduction to the field of semiconductor optics,
including transport phenomena in semiconductors. Starting with the theoretical
fundamentals of this field the book develops, assuming a basic knowledge of solidstate physics. The application areas of the theory covered include semiconductor
lasers, detectors, electro-optic modulators, single-electron transistors,
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microcavities and double-barrier resonant tunneling diodes. One hundred problems
with hints for solution help the readers to deepen their knowledge.

Semiconductor Device Physics and Design
Unlike books currently on the market, this book attempts to satisfy two goals:
combine circuits and electronics into a single, unified treatment, and establish a
strong connection with the contemporary world of digital systems. It will introduce
a new way of looking not only at the treatment of circuits, but also at the
treatment of introductory coursework in engineering in general. Using the concept
of ''abstraction,'' the book attempts to form a bridge between the world of physics
and the world of large computer systems. In particular, it attempts to unify
electrical engineering and computer science as the art of creating and exploiting
successive abstractions to manage the complexity of building useful electrical
systems. Computer systems are simply one type of electrical systems. +Balances
circuits theory with practical digital electronics applications. +Illustrates concepts
with real devices. +Supports the popular circuits and electronics course on the MIT
OpenCourse Ware from which professionals worldwide study this new approach.
+Written by two educators well known for their innovative teaching and research
and their collaboration with industry. +Focuses on contemporary MOS technology.
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Matrix Analysis of Structures
Physics of Semiconductor Devices
Nanoscale devices differ from larger microscale devices because they depend on
the physical phenomena and effects that are central to their operation. This
textbook illuminates the behavior of nanoscale devices by connecting them to the
electronic, as well as magnetic, optical and mechanical properties, which
fundamentally affect nanoscale devices in fascinating ways. Their small size means
that an understanding of the phenomena measured is even more important, as
their effects are so dominant and the changes in scale of underlying energetics
and response are significant. Examples of these include classical effects such as
single electron effects, quantum effects such as the states accessible as well as
their properties; ensemble effects ranging from consequences of the laws of
numbers to changes in properties arising from different magnitudes of the
interactions, and others. These interactions, with the limits on size, make their
physical behavior interesting, important and useful.

Analog Circuit Design
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During the last decade many new concepts have been proposed for improving the
performance of power MOSFETs. The results of this research are dispersed in the
technical literature among journal articles and abstracts of conferences.
Consequently, the information is not readily available to researchers and practicing
engineers in the power device community. There is no cohesive treatment of the
ideas to provide an assessment of the relative merits of the ideas. "Advanced
Power MOSFET Concepts" provides an in-depth treatment of the physics of
operation of advanced power MOSFETs. Analytical models for explaining the
operation of all the advanced power MOSFETs will be developed. The results of
numerical simulations will be provided to give additional insight into the device
physics and validate the analytical models. The results of two-dimensional
simulations will be provided to corroborate the analytical models and give greater
insight into the device operation.

Solid State Physics
During the last decade, many new concepts have been proposed for improving the
performance of power rectifiers and transistors. The results of this research are
dispersed in the technical literature among journal articles and abstracts of
conferences. Consequently, the information is not readily available to researchers
and practicing engineers in the power device community. There is no cohesive
treatment of the ideas to provide an assessment of the relative merits of the ideas.
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Advanced Power Rectifier Concepts provides an in-depth treatment of the physics
of operation of advanced power rectifiers. Analytical models for explaining the
operation of all the advanced power rectifier devices will be developed. The results
off numerical simulations will be provided to provide additional insight into the
device physics and validate the analytical models. The results of two-dimensional
simulations will be provided to corroborate the analytical models and provide
greater insight into the device operation.

Fundamentals of Solid-state Electronics
The Oxford Solid State Basics
Excellent teaching and resource material . . . it is concise, coherently structured,
and easy to read . . . highly recommended for students, engineers, and researchers
in all related fields." -Corrosion on the First Edition of Fundamentals of
Electrochemical Deposition From computer hardware to automobiles, medical
diagnostics to aerospace, electrochemical deposition plays a crucial role in an
array of key industries. Fundamentals of Electrochemical Deposition, Second
Edition is a comprehensive introduction to one of today's most exciting and rapidly
evolving fields of practical knowledge. The most authoritative introduction to the
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field so far, the book presents detailed coverage of the full range of
electrochemical deposition processes and technologies, including: * Metal-solution
interphase * Charge transfer across an interphase * Formation of an equilibrium
electrode potential * Nucleation and growth of thin films * Kinetics and
mechanisms of electrodeposition * Electroless deposition * In situ characterization
of deposition processes * Structure and properties of deposits * Multilayered and
composite thin films * Interdiffusion in thin film * Applications in the semiconductor
industry and the field of medicine This new edition updates the prior edition to
address the new developments in the science and its applications, with new
chapters on innovative applications of electrochemical deposition in semiconductor
technology, magnetism and microelectronics, and medical instrumentation. Added
coverage includes such topics as binding energy, nanoclusters, atomic force, and
scanning tunneling microscopy.Example problems at the end of chapters and other
features clarify and improve understanding of the material. Written by an author
team with extensive experience in both industry and academe, this reference and
text provides a well-rounded introduction to the field for students, as well as a
means for professional chemists, engineers, and technicians to expand and
sharpen their skills in using the technology.

Nanoscale Device Physics
Analog circuit and system design today is more essential than ever before. With
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the growth of digital systems, wireless communications, complex industrial and
automotive systems, designers are challenged to develop sophisticated analog
solutions. This comprehensive source book of circuit design solutions will aid
systems designers with elegant and practical design techniques that focus on
common circuit design challenges. The book’s in-depth application examples
provide insight into circuit design and application solutions that you can apply in
today’s demanding designs. Covers the fundamentals of linear/analog circuit and
system design to guide engineers with their design challenges Based on the
Application Notes of Linear Technology, the foremost designer of high performance
analog products, readers will gain practical insights into design techniques and
practice Broad range of topics, including power management tutorials, switching
regulator design, linear regulator design, data conversion, signal conditioning, and
high frequency/RF design Contributors include the leading lights in analog design,
Robert Dobkin, Jim Williams and Carl Nelson, among others

Foundations of Analog and Digital Electronic Circuits
Phosphoric acid is an important industrial acid that is utilized for manufacturing
phosphatic fertilizers and industrial products, for pickling and posterior treatment
of steel surfaces to prevent corrosion, for ensuring appropriate paint adhesion, and
for the food and beverages industry, e.g., cola-type drinks to impart taste and
slight acidity and to avoid iron sedimentation. This industry is spread out in
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countries of four continents - Asia, Africa, America, and Europe - which operate
mines and production plants and produce fertilizers. Phosacid is one of the most
widely known acids. The global phosacid market and its many phosphate
derivatives are expanding worldwide; this trend is expected to continue in the next
years, thus producing innovative products.

Semiconductor Fundamentals
Semiconductor fundamentals
Introduction to Optics is now available in a re-issued edition from Cambridge
University Press. Designed to offer a comprehensive and engaging introduction to
intermediate and upper level undergraduate physics and engineering students,
this text also allows instructors to select specialized content to suit individual
curricular needs and goals. Specific features of the text, in terms of coverage
beyond traditional areas, include extensive use of matrices in dealing with ray
tracing, polarization, and multiple thin-film interference; three chapters devoted to
lasers; a separate chapter on the optics of the eye; and individual chapters on
holography, coherence, fiber optics, interferometry, Fourier optics, nonlinear
optics, and Fresnel equations.
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Microwave Engineering
Detailing the active and passive aspects of microwaves, Microwave Engineering:
Concepts and Fundamentals covers everything from wave propagation to reflection
and refraction, guided waves, and transmission lines, providing a comprehensive
understanding of the underlying principles at the core of microwave engineering.
This encyclopedic text not only encompasses nearly all facets of microwave
engineering, but also gives all topics—including microwave generation,
measurement, and processing—equal emphasis. Packed with illustrations to aid in
comprehension, the book: Describes the mathematical theory of waveguides and
ferrite devices, devoting an entire chapter to the Smith chart and its applications
Discusses different types of microwave components, antennas, tubes, transistors,
diodes, and parametric devices Examines various attributes of cavity resonators,
semiconductor and RF/microwave devices, and microwave integrated circuits
Addresses scattering parameters and their properties, as well as planar structures
including striplines and microstrips Considers the limitations of conventional tubes,
behavior of charged particles in different fields, and the concept of velocity
modulation Based on the author’s own class notes, Microwave Engineering:
Concepts and Fundamentals consists of 16 chapters featuring homework problems,
references, and numerical examples. PowerPoint® slides and MATLAB®-based
solutions are available with qualifying course adoption.
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Fundamentals of Semiconductor Devices
Special Features *Computer-based exercises and homework problems -- unique to
this text and comprising 25% of the total number of problems -- encourage
students to address realistic and challenging problems, experiment with what if
scenarios, and easily obtain graphical outputs. Problems are designed to
progressively enhance MATLAB-use proficiency, so students need not be familiar
with MATLAB at the start of your course. Program scripts that are answers to
exercises in the text are available at no charge in electronic form (see Teaching
Resources below). *Supplement and Review Mini-Chapters after each of the text's
three parts contain an extensive review list of terms, test-like problem sets with
answers, and detailed suggestions on supplemental reading to reinforce students'
learning and help them prepare for exams. *Read-Only Chapters, strategically
placed to provide a change of pace during the course, provide informative, yet
enjoyable reading for students. *Measurement Details and Results samples offer
students a realistic perspective on the seldom-perfect nature of device
characteristics, contrary to the way they are often represented in introductory
texts. Content Highlig

Introduction to Optics
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The second edition examines in detail three of the most basic members of the field
device family to introduce the reader to relevant terms, concepts, models, and
analytical procedures.

Semiconductor Material and Device Characterization
Fundamentals of Power Semiconductor Devices provides an in-depth treatment of
the physics of operation of power semiconductor devices that are commonly used
by the power electronics industry. Analytical models for explaining the operation of
all power semiconductor devices are shown. The treatment here focuses on silicon
devices but includes the unique attributes and design requirements for emerging
silicon carbide devices. The book will appeal to practicing engineers in the power
semiconductor device community.

Semiconductor Device Fundamentals
This book takes a fresh, student-oriented approach to teaching the material
covered in the senior- and first-year graduate-level matrix structural analysis
course. Unlike traditional texts for this course that are difficult to read, Kassimali
takes special care to provide understandable and exceptionally clear explanations
of concepts, step-by-step procedures for analysis, flowcharts, and interesting and
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modern examples, producing a technically and mathematically accurate
presentation of the subject. Important Notice: Media content referenced within the
product description or the product text may not be available in the ebook version.

Fundamentals of Semiconductors
Resistivity -- Carrier and doping density -- Contact resistance and Schottky barriers
-- Series resistance, channel length and width, and threshold voltage -- Defects -Oxide and interface trapped charges, oxide thickness -- Carrier lifetimes -- Mobility
-- Charge-based and probe characterization -- Optical characterization -- Chemical
and physical characterization -- Reliability and failure analysis.

Carbon Nanotube and Graphene Device Physics
Excellent bridge between general solid-state physics textbook and research
articles packed with providing detailed explanations of the electronic, vibrational,
transport, and optical properties of semiconductors "The most striking feature of
the book is its modern outlook provides a wonderful foundation. The most
wonderful feature is its efficient style of exposition an excellent book." Physics
Today "Presents the theoretical derivations carefully and in detail and gives
thorough discussions of the experimental results it presents. This makes it an
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excellent textbook both for learners and for more experienced researchers wishing
to check facts. I have enjoyed reading it and strongly recommend it as a text for
anyone working with semiconductors I know of no better text I am sure most
semiconductor physicists will find this book useful and I recommend it to them."
Contemporary Physics Offers much new material: an extensive appendix about the
important and by now well-established, deep center known as the DX center,
additional problems and the solutions to over fifty of the problems at the end of the
various chapters.

Advanced Power MOSFET Concepts
From theory and fundamentals to the latest advances in computational and
experimental modal analysis, this is the definitive, updated reference on structural
dynamics. This edition updates Professor Craig's classic introduction to structural
dynamics, which has been an invaluable resource for practicing engineers and a
textbook for undergraduate and graduate courses in vibrations and/or structural
dynamics. Along with comprehensive coverage of structural dynamics
fundamentals, finite-element-based computational methods, and dynamic testing
methods, this Second Edition includes new and expanded coverage of
computational methods, as well as introductions to more advanced topics,
including experimental modal analysis and "active structures." With a systematic
approach, it presents solution techniques that apply to various engineering
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disciplines. It discusses single degree-of-freedom (SDOF) systems, multiple
degrees-of-freedom (MDOF) systems, and continuous systems in depth; and
includes numeric evaluation of modes and frequency of MDOF systems; direct
integration methods for dynamic response of SDOF systems and MDOF systems;
and component mode synthesis. Numerous illustrative examples help engineers
apply the techniques and methods to challenges they face in the real world.
MATLAB(r) is extensively used throughout the book, and many of the .m-files are
made available on the book's Web site. Fundamentals of Structural Dynamics,
Second Edition is an indispensable reference and "refresher course" for
engineering professionals; and a textbook for seniors or graduate students in
mechanical engineering, civil engineering, engineering mechanics, or aerospace
engineering.
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