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Every kid fears the monsters in the closet -- but for Devon March, the monsters
are all too real. Horrible things come slithering out across his floor, determined to
drag him with them back down their Hellhole. But Devon is no ordinary young
man. He can move objects with his mind, summon incredible strength, disappear
at will -- and that's only what he has discovered he's capable of so far. Yet his
powers -- and the demons in his closet -- remain for him unexplained mysteries.
At fourteen, Devon is sent to live at Ravenscliff, a dark seaside mansion, where
he learns the first part of the secret of his powers: he is a sorcerer of the Order of
the Nightwing, a three-thousand-year-old tradition of mysticism and magic that
fascinates Devon with its fabled history. But Devon's new family, the Muirs,
forbids him from discovering any more about his heritage, inexplicably terrified of
what that knowledge might bring.
Automotive Service Management: Principles into Practice, Second Edition,
provides coverage across a wide range of topics that are critically important in
the fast-paced, complex world of automotive service management. Exploring
over 30 different topics, the text's conversational tone and real-life examples help
reinforce key points and concepts. Designed for those in training to enter the
automotive service industry, this text also provides sufficient depth and breadth of
content to be a valuable resource to support continuing development for industry
service professionals.
THE BOOK THAT MAKES ELECTRONICS MAKE SENSE This intuitive,
applications-driven guide to electronics for hobbyists, engineers, and students
doesn't overload readers with technical detail. Instead, it tells you-and shows youwhat basic and advanced electronics parts and components do, and how they
work. Chock-full of illustrations, Practical Electronics for Inventors offers over 750
hand-drawn images that provide clear, detailed instructions that can help turn
theoretical ideas into real-life inventions and gadgets. CRYSTAL CLEAR AND
COMPREHENSIVE Covering the entire field of electronics, from basics through
analog and digital, AC and DC, integrated circuits (ICs), semiconductors, stepper
motors and servos, LCD displays, and various input/output devices, this guide
even includes a full chapter on the latest microcontrollers. A favorite memoryjogger for working electronics engineers, Practical Electronics for Inventors is
also the ideal manual for those just getting started in circuit design. If you want to
succeed in turning your ideas into workable electronic gadgets and inventions, is
THE book. Starting with a light review of electronics history, physics, and math,
the book provides an easy-to-understand overview of all major electronic
elements, including: Basic passive components o Resistors, capacitors,
inductors, transformers o Discrete passive circuits o Current-limiting networks,
voltage dividers, filter circuits, attenuators o Discrete active devices o Diodes,
transistors, thrysistors o Microcontrollers o Rectifiers, amplifiers, modulators,
mixers, voltage regulators ENTHUSIASTIC READERS HELPED US MAKE THIS
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BOOK EVEN BETTER This revised, improved, and completely updated second
edition reflects suggestions offered by the loyal hobbyists and inventors who
made the first edition a bestseller. Reader-suggested improvements in this guide
include: Thoroughly expanded and improved theory chapter New sections
covering test equipment, optoelectronics, microcontroller circuits, and more New
and revised drawings Answered problems throughout the book Practical
Electronics for Inventors takes you through reading schematics, building and
testing prototypes, purchasing electronic components, and safe work practices.
You'll find all thisin a guide that's destined to get your creative-and inventivejuices flowing.
Figliola and Beasley’s 6th edition of Theory and Design for Mechanical
Measurements provides a time-tested and respected approach to the theory of
engineering measurements. An emphasis on the role of statistics and uncertainty
analysis in the measuring process makes this text unique. While the
measurements discipline is very broad, careful selection of topical coverage,
establishes the physical principles and practical techniques for quantifying many
engineering variables that have multiple engineering applications. In the sixth
edition, Theory and Design for Mechanical Measurements continues to
emphasize the conceptual design framework for selecting and specifying
equipment, test procedures and interpreting test results. Coverage of topics,
applications and devices has been updated—including information on data
acquisition hardware and communication protocols, infrared imaging, and
microphones. New examples that illustrate either case studies or interesting
vignettes related to the application of measurements in current practice are
introduced.
Engine Repair, published as part of the CDX Master Automotive Technician
Series, provides students with the technical background, diagnostic strategies,
and repair procedures they need to successfully repair engines in the shop.
Focused on a “strategy-based diagnostics” approach, this book helps students
master diagnosis in order to properly resolve the customer concern on the first
attempt.
Liquid Crystal Display Drivers deals with Liquid Crystal Displays from the
electronic engineering point of view and is the first expressively focused on their
driving circuits. After introducing the physical-chemical properties of the LC
substances, their evolution and application to LCDs, the book converges to the
examination and in-depth explanation of those reliable techniques, architectures,
and design solutions amenable to efficiently design drivers for passive-matrix and
active-matrix LCDs, both for small size and large size panels. Practical
approaches regularly adopted for mass production but also emerging ones are
discussed. The topics treated have in many cases general validity and found
application also in alternative display technologies (OLEDs, Electrophoretic
Displays, etc.).
Diagnostics, or fault finding, is a fundamental part of an automotive technician's
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work, and as automotive systems become increasingly complex there is a greater
need for good diagnostic skills. Advanced Automotive Fault Diagnosis is the only
book to treat automotive diagnostics as a science rather than a check-list
procedure. Each chapter includes basic principles and examples of a vehicle
system followed by the appropriate diagnostic techniques, complete with useful
diagrams, flow charts, case studies and self-assessment questions. The book will
help new students develop diagnostic skills and help experienced technicians
improve even further. This new edition is fully updated to the latest technological
developments. Two new chapters have been added – On-board diagnostics and
Oscilloscope diagnostics – and the coverage has been matched to the latest
curricula of motor vehicle qualifications, including: IMI and C&G Technical
Certificates and NVQs; Level 4 diagnostic units; BTEC National and Higher
National qualifications from Edexcel; International Motor Vehicle qualifications
such as C&G 3905; and ASE certification in the USA.
The Pocket Radar Guide is a concise collection of key radar facts and important radar
data that provides you with necessary radar information when you are away from your
office or references. It includes statements and comments on radar design, operation,
and performance; equations describing the characteristics and performance of radar
systems and their components; and tables with data on radar characteristics and key
performance issues. It is intended to supplement other radar information sources by
providing a pocket companion to refresh memory and provide details whenever you
need them such as in meetings, while traveling, or in the field.
'Automotive Computer Controlled Systems' explains the fundamental principles of
engineering that lie behind the operation of vehicle electronic systems. Having obtained
this knowledge, the reader will be able to make full use of the diagnostic equipment
which is currently available. The book builds on the concepts contained in Vehicle
Electronic Systems and Fault Diagnosis and gives clear steps to fault diagnosis and
subsequent repair of the vehicle's electronic systems. The author discusses electronics
only within the context of the vehicle systems under consideration, and thus keeps
theory to a minimum. Allan Bonnick has written articles for several transport/vehicle
journals and carries out consultancy work for the Institute of Road Transport Engineers.
In addition, he has had many years teaching experience and is ideally placed to write
this informative guide.
This book, Interpreting Compression Transducer Waveforms - (Including Comp-PeekProbe) of which there are also video based training, is a dedicated work centered in
automotive electric diagnostics. About 99% of the auto-repair duties for an auto
technician will be of an electronics nature. In this particular case, the pressure
transducer has become a major auto diagnostic support technology. By running simple
compression waveforms tests, you will know all there is to know about the mechanical
integrity of the engine. Now, with the included free oscilloscope software you don't even
need to buy expensive equipment. Here, we'll show you about our Comp-Peek-Probe
transducer and then, how to interpret the waveforms. The interpretation section can be
used with our Comp-Peek-Probe or any other compression transducer.
Explains the use of oscilloscopes and other electronic diagnostic tools and equipment.
Semi-active Suspension Control provides an overview of vehicle ride control employing
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smart semi-active damping systems. These systems are able to tune the amount of
damping in response to measured vehicle-ride and handling indicators. Two physically
different dampers (magnetorheological and controlled-friction) are analysed from the
perspectives of mechatronics and control. Ride comfort, road holding, road damage
and human-body modelling are studied. Mathematical modelling is balanced by a large
and detailed section on experimental implementation, where a variety of automotive
applications are described offering a well-rounded view. The implementation of control
algorithms with regard to real-life engineering constraints is emphasised. The
applications described include semi-active suspensions for a saloon car, seat
suspensions for vehicles not equipped with a primary suspension, and control of heavyvehicle dynamic-tyre loads to reduce road damage and improve handling.
This text presents readers with an engaging while rigorous manual on the use of
oscilloscopes in laboratory and field settings. It describes procedures for measuring and
displaying waveforms, gives examples of how this information can be used for repairing
malfunctioning equipment and developing new designs, and explains steps for
debugging pre-production prototypes. The book begins by examining how the
oscilloscope displays electrical energy as traces on X and Y co-ordinates, freely
transitioning without loss of information between time and frequency domains, in
accordance with the Fourier Transform and its modern correlate, the Fast Fourier
Transform. The book continues with practical applications and case studies, describes
how oscilloscopes are used in diagnosing pulse width modulation (PWM)
problems--looking at serial data streaming and analyzing power supply noise and
premises power quality issues—and emphasizes the great functionality of mixed-signal
as opposed to mixed-domain oscilloscope, and earlier instruments. Featuring many
descriptions of applications in applied science and physics, Oscilloscopes: A Manual for
Students, Engineers, and Scientists is ideal for students, faculty, and practitioners.
Identify and Solve Key Electric-Power-Quality Problems and Ensure Reliable Power
Delivery to All Customers Power Quality in Electrical Systems equips you with the latest
engineering techniques for providing power quality to all customers, and includes vital
information on manufacturing, data processing, and healthcare facilities. Based on an
IEEE Professional Education course, the book is a practice-oriented engineering tutorial
for solving key electric-power-quality problems. This skills-building resource is designed
to improve job performance by taking you step-by-step through voltage
distortion...harmonic current sources...power capacitors...corrections for power-quality
problems ...switched-mode power supplies...uninterruptible power supplies...standby
power systems...power-quality measurements...and more. Filled with 100 detailed
illustrations, Power Quality in Electrical Systems enables you to: Spot and correct key
electric-power-quality problems Achieve full compliance with IEEE standards Examine
switched-mode power supplies, rectifiers, and other loads that produce interference
Catch up on the latest standby power systems Get vital information on power quality for
manufacturing, data processing, and healthcare facilities Explore power-quality case
studies with problems and worked solutions Inside This Comprehensive Power-Quality
Guide • Power-quality standards • Voltage distortion • Harmonics • Harmonic current
sources • Power harmonic filters • Switched-mode power supplies • Corrections for
power-quality problems • Uninterruptible power supplies • Power-quality events •
Standby power systems • Power-quality measurements
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This book covers the theory and practice of spectrum and network measurements in electronic
systems. Intended for readers who have a background in electrical engineering and use
spectrum or network analyzers to characterize electronic signals or systems, this classic
volume successfully consolidates the pertinent theory into one comprehensive treatment of
frequency domain measurements. Witte's thorough coverage of critical concepts, such as
Fourier analysis, transmission lines, intermodulation distortion, signal-to-noise ratio and Sparameters enables the reader to understand the basic theory of signals and systems, relate it
to measured results, and apply it when creating new designs.
With the ever increasing electronic content in today's vehicles, the need to be able to read
automotive wiring diagrams is as important as knowing how to use the different equipments
needed to perform diagnostic work. Reading wiring diagrams requires a bit of knowledge of
electricity and experience. By knowing the laws and rules that govern electron flow, you can
become very proficient at this endeavor. Feel free to play the DVD that compliments this book
and referring back to it so that you can absorb all the information. Good luck and enjoy. About
the Author Mandy Concepcion has worked in the automotive field for over 21 years. He holds a
Degree in Applied Electronics Engineering as well as an ASE Master & L1 certification. For the
past 16 years he has been exclusively involved in the diagnosis of all the different electronic
systems found in today's vehicles. It is here where he draws extensive practical knowledge
from his experience and hopes to convey it in his books. Mandy also designs and builds his
own diagnostic equipment, DVD-Videos and repair software. Table of Content Section-1 How
Fuel Injectors Work Inside a fuel injector Amount of fuel supplied to the engine PEAK-andHOLD Injector Electronic Modules and Controllers CAN and LIN Network Systems Basics
Modules that Control Entire Systems Difference between current path and data path The
oscilloscope or GMM (Graphing Multi Meter) Section 2 Unified Diagnostic Strategy Power
Window Circuit Power Door Locks Cooling Fan Circuit Horn Circuits Cruise Control Systems
Cooling Fan Circuit
This unique handbook assumes no starting knowledge of car electrical and electronics
systems. It begins with simple circuits and finishes with complex electronic systems that
include engine management, transmission control and stability control systems. If you want to
diagnose a simple alternator charging or headlight problem, this book is for you. But if you also
want to fix complex electronic systems using On-Board Diagnostics, a multimeter or
oscilloscope, this book also shows you how to do that. Is it best to use a series or parallel
circuit when adding a horn? How do you use a multimeter to check a coolant temperature
sensor against its specs? How can you add an electronic timer that will keep your headlights
on as you walk to your door? When should you buy an oscilloscope – and how complex an
instrument do you really need? The author has been writing about car electronic systems for
over 25 years. He is also an experienced and proficient car modifier who has performed
numerous electronic modifications and upgrades to his own cars, including world-first
modifications. If you want a practical, hands-on book that demystifies and explains car
electrical and electronic systems, this is the book for you.
From hand-held, dedicated units to software that turns PCs and Palm Pilots into powerful
diagnostic scanners, auto enthusiasts today have a variety of methods available to make use
of on-board diagnostic systems. And not only can they be used to diagnose operational faults,
they can be used as low-budget data acquistion systems and dynamometers, so you can
maximize your vehicle's performance. Beginning with why scanners are needed to work
effectively on modern cars, this book teaches you how to choose the right scanner for your
application, how to use the tool, and what each code means. "How To Use Automotive
Diagnostic Scanners" is illustrated with photos and diagrams to help you understand OBD-I
and OBD-II systems (including CAN) and the scanners that read the information they record.
Also included is a comprehensive list of codes and what they mean. From catalytic converters
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and O2 sensors to emissions and automotive detective work, this is the complete reference for
keeping your vehicle EPA-compliant and on the road!
"Includes pressure/voltage/current volumes, OBD-2 code definitions & code-setting
criteria"--Cover.
Cogently addressing the future of signal integrity and the effect it will have on the datatransmission industry as a whole, this all-inclusive guide addresses a wide array of
technologies, from traditional, digital data transmission to microwave measurements, and
accessibly examines the gap between the two. Focusing on real-world applications and
providing a wide array of case studies that show how each technology can be used?from
backplane design challenges to advanced error correction techniques?this guide addresses
many of today's high-speed technologies while also providing excellent insight into their future
direction. With numerous valuable lessons pertaining to the signal integrity industry, this
resource is the ultimate must-read guide for any specialist in the design engineering field.
Automotive Engine Performance, published as part of the CDX Master Automotive Technician
Series, provides technicians in training with a detailed overview of modern engine technologies
and diagnostic strategies. Taking a "strategy-based diagnostic" approach, it helps students
master the skills needed to diagnose and resolve customer concerns correctly on the first
attempt. Students will gain an understanding of current diagnostic tools and advanced
performance systems as they prepare to service the engines of tomorrow.

Based on the premise that simple problems should always be checked first, this
practical, hands-on book/CD-ROM/ worktext package introduces the diagnosis and
troubleshooting of automotive engine control systems. It serves users as a single
source for information on digital storage oscilloscopes, fuel injection and ignition system
diagnoses, five-gas exhaust analysis, emission testing, and more -- with a very
technical but easy-to-read and understand presentation. Specific chapter topics cover
the diagnostic process; diagnostic trouble code retrieval; technical service bulletins and
scan tool data; digital multimeters and digital storage oscilloscopes; advanced starting
and charging systems diagnosis; ignition system diagnosis; engine fuels and driveability
diagnosis; advanced computer sensor diagnosis; computerized carburetor diagnosis;
advanced electronic fuel-injection diagnosis; emission control device diagnosis; five-gas
exhaust analysis; engine condition diagnosis; and symptom-based diagnosis.
This text is designed to be a supplement to all courses in Automotive Technology. This
text is part of the Pearson Automotive Series. Preparing today's automotive students for
career success! Market-leading ASE Test Prep and Study Guide has been fully
updated and expanded to address the latest technology and automotive systems.
Written to current ASE tasks and standards, the guide covers ASE areas A1-A9, G1,
and L1 with hundreds of test questions that use similar wording to the actual ASE
certification tests. The new third edition includes a list of the task that ASE states will be
covered in the certification tests as well as the time allocated for each test. The study
guide also includes a complete explanation for why the right answer is correct as well
as why the wrong answers are not correct. The 3rd edition reflects changes to the ASE
certification tests since the last revision. It includes many new questions, some with
electrical schematics, as well as new test prep features.
Suitable for students with no experience in electricity and electronics, this volume in the
CDX Master Automotive Technician Series introduces students to the basic skills and
tools they need to perform electrical diagnosis in the shop. Utilizing a “strategy-based
diagnostics” approach, this book helps students master technical trouble-shooting in
order to properly resolve the customer concern on the first attempt.
Page 6/9

Online Library Automotive Oscilloscopes Waveform Analysis
UNLEASH YOUR INNER MAD SCIENTIST! "Wonderful. I learned a lot reading the
detailed but easy to understand instructions."--BoingBoing This wickedly inventive
guide explains how to design and build 15 fiendishly fun electronics projects. Filled with
photos and illustrations, 15 Dangerously Mad Projects for the Evil Genius includes stepby-step directions, as well as a construction primer for those who are new to electronics
projects. Using easy-to-find components and equipment, this do-it-yourself book shows
you how to create a variety of mischievous gadgets, such as a remote-controlled laser,
motorized multicolored LEDs that write in the air, and a surveillance robot. You'll also
learn to use the highly popular Arduino microcontroller board with three of the projects.
15 Dangerously Mad Projects for the Evil Genius: Features step-by-step instructions
and helpful illustrations Covers essential safety measures Reveals the scientific
principles behind the projects Removes the frustration factor--all required parts are
listed, along with sources Build these devious devices to amaze your friends and
confound your enemies! Coil gun Trebuchet Ping pong ball minigun Mini laser turret
Balloon-popping laser gun Touch-activated laser sight Laser-grid intruder alarm
Persistence-of-vision display Covert radio bug Laser voice transmitter Flash bomb Highbrightness LED strobe Levitation machine Snailbot Surveillance robot Each fun,
inexpensive Evil Genius project includes a detailed list of materials, sources for parts,
schematics, and lots of clear, well-illustrated instructions for easy assembly. The larger
workbook-style layout and convenient two-column format make following the step-bystep instructions a breeze. VIDEOS, PHOTOS, AND SOURCE CODE ARE
AVAILABLE AT WWW.DANGEROUSLYMAD.COM Make Great Stuff! TAB, an imprint
of McGraw-Hill Professional, is a leading publisher of DIY technology books for makers,
hackers, and electronics hobbyists.
Modern cars are more computerized than ever. Infotainment and navigation systems,
Wi-Fi, automatic software updates, and other innovations aim to make driving more
convenient. But vehicle technologies haven’t kept pace with today’s more hostile
security environment, leaving millions vulnerable to attack. The Car Hacker’s
Handbook will give you a deeper understanding of the computer systems and
embedded software in modern vehicles. It begins by examining vulnerabilities and
providing detailed explanations of communications over the CAN bus and between
devices and systems. Then, once you have an understanding of a vehicle’s
communication network, you’ll learn how to intercept data and perform specific hacks
to track vehicles, unlock doors, glitch engines, flood communication, and more. With a
focus on low-cost, open source hacking tools such as Metasploit, Wireshark, Kayak,
can-utils, and ChipWhisperer, The Car Hacker’s Handbook will show you how to:
–Build an accurate threat model for your vehicle –Reverse engineer the CAN bus to
fake engine signals –Exploit vulnerabilities in diagnostic and data-logging systems
–Hack the ECU and other firmware and embedded systems –Feed exploits through
infotainment and vehicle-to-vehicle communication systems –Override factory settings
with performance-tuning techniques –Build physical and virtual test benches to try out
exploits safely If you’re curious about automotive security and have the urge to hack a
two-ton computer, make The Car Hacker’s Handbook your first stop.
This textbook will help you learn all the skills you need to pass all Vehicle Electrical and
Electronic Systems courses and qualifications. As electrical and electronic systems
become increasingly more complex and fundamental to the workings of modern
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vehicles, understanding these systems is essential for automotive technicians. For
students new to the subject, this book will help to develop this knowledge, but will also
assist experienced technicians in keeping up with recent technological advances. This
new edition includes information on developments in pass-through technology,
multiplexing, and engine control systems. In full colour and covering the latest course
specifications, this is the guide that no student enrolled on an automotive maintenance
and repair course should be without. Designed to make learning easier, this book
contains: Photographs, flow charts, quick reference tables, overview descriptions and
step-by-step instructions. Case studies to help you put the principles covered into a reallife context. Useful margin features throughout, including definitions, key facts and
‘safety first’ considerations.
Design, select and operate the latest electronic instruments. Now in an up-to-theminute third edition, the bestselling Electronic Instrument Handbook, by top technical
author Clyde F. Coombs, Jr. and over 30 leading experts, helps you design, select and
operate conventional, virtual, and network-based electronic instruments. From
calibration, traceability standards, data acquisition, transducers, analog-to-digital
conversion, signal sources, processors and microprocessors, power supplies and more,
you move on to current and voltage measurement, signal- and waveform-generation,
frequency and time measurement and circuit element measurement instruments,
microwave passive devices and digital domain instruments. You learn what every
instrument type does.. how it works...and how to get the most out of it. You’ll also zero
in on: *Instrument systems *Software and connectivity for instrumentation—including
network connections...instrument drivers...graphical user interfaces...virtual instruments
and software defined instruments *Distributed and networked instrumentation, including
smart sensors and the Internet *Much, much more!
'Technology needs technicians, and the ability to harness technical diagnosis calls for a Master
Technician'. The rapid growth in technology used in the production of cars has highlighted the
need for a different approach to vehicle diagnosis and repair. The integration of complex
electronic control with mechanical systems shows the brilliance in the engineering capabilities
of designers and manufacturers. While this technology has improved the comfort, safety,
convenience and reliability of vehicles, it has also created an issue with established methods of
maintenance and repair. As many of the control systems operate beyond our natural
capabilities, diagnostic tooling is required to undertake most of the fault finding duties
traditionally conducted by vehicle technicians. Also, the sophisticated nature of advanced
system faults will often lead to diagnostic requirements for which there is no prescribed
method. One of the fundamental roles of a Master Technician will be the diagnosis and repair
of these complex and advanced system faults, for which diagnostic approaches need to be
developed that can provide logical strategies to reduce overall diagnostic time. An effective
diagnostic routine should always begin with a logical assessment of symptoms and then uses
reasoning to reduce the possible number of options, before following a systematic approach to
finding and fixing the root cause. The chapters will introduce you to health and safety, electrical
principles and the psychology of diagnosis, followed by technical chapters on the operation of
advanced vehicle systems including: Advanced Internal Combustion Engine Technology
Advanced Vehicle Driveline and Chassis Technology Advanced Vehicle Body Electrics
Alternative Fuel Vehicles It will also include chapters on the non-technical skills required from a
Master Technician including: Providing Technical Support and Advice to Colleagues in Motor
Vehicle Environments Liaising with Vehicle Product Manufacturers and Suppliers on Technical
Matters Diagnostic Consultations with Customers in Motor Vehicle Environments Fundamental
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Management Principles in the Automotive Industry This book offers: Ideal support for learners
and tutors undertaking automotive qualifications. Information to help cover the knowledge
requirements for Level 4 Master Technicians. A large number of illustrations to support
knowledge and understanding.
This is an amazing book that unlocks all the problems associated with NO network condition,
NO start condition &LOSS of communication between sensors, modules and the PCM. This
second edition unlike the first edition has an additional chapter on Charging system failures
caused by low resistance in the Field/Rotor winding & proper diagnosis procedures. The book
troubleshoots and reveal diagnostic procedures related with automotive computer systems.
This book is quite simplified, you don't really need to be a mechanic to understand this book,
all you need is to be able to read and write. The book addresses common diagnostic trouble
codes like P0300, P0171, P0172 & P0174 in a very simplified fashion. The book as well
addresses the use of short term fuel trim (STFT) & long term fuel trim (LTFT) in
troubleshooting DTC's. The author of this book has extensive experience of engine
performance, electrical & electronic systems of all automobiles. This book is definitely helpful,
once you read and understand it, will be able to fix any automotive computer system problem
and several engine performance problems. If you are serious in acquiring knowledge & skills of
troubleshooting automotive computer problems then buy this book as a first step.
Provides information to help automotive technicians systematically diagnose electrical and
electronic vehicle faults using an oscilloscope. A large number of illustrations support
knowledge and understanding, with an analysis of automotive waveforms.
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