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During the last decade, CMOS has become increasingly attractive as a basic integrated circuit technology due to its low power (at
moderate frequencies), good scalability, and rail-to-rail operation. There are now a variety of CMOS circuit styles, some based on
static complementary con ductance properties, but others borrowing from earlier NMOS techniques and the advantages of using
clocking disciplines for precharge-evaluate se quencing. In this comprehensive book, the reader is led systematically through the
entire range of CMOS circuit design. Starting with the in dividual MOSFET, basic circuit building blocks are described, leading to a
broad view of both combinatorial and sequential circuits. Once these circuits are considered in the light of CMOS process
technologies, impor tant topics in circuit performance are considered, including characteristics of interconnect, gate delay, device
sizing, and I/O buffering. Basic circuits are then composed to form macro elements such as multipliers, where the reader acquires
a unified view of architectural performance through par allelism, and circuit performance through careful attention to circuit-level
and layout design optimization. Topics in analog circuit design reflect the growing tendency for both analog and digital circuit forms
to be combined on the same chip, and a careful treatment of BiCMOS forms introduces the reader to the combination of both FET
and bipolar technologies on the same chip to provide improved performance.
In light of decreasing feature size and greater sophistication of modern processing technology, CMOS has become increasingly
attractive, pro viding low-power (at moderate frequencies), good scalability, and rail-to rail operation. For many designers,
particularly those approaching VLSI from a system viewpoint, previous experience has been mainly with ratioed NMOS design,
and so there is a need to buildon this experienceand make a naturaltransition into CMOS design. Indeed, there ismuch that can
bebor rowed from NMOS experience, mainly centered around the techniques for creating N channel pulldown structures. Based
on these contributions, CMOS has now grown to the point where there are several circuit styles which have evolved, and these are
amply described in this book. Starting at the level ofthe individual MOSFET, basic building blocks are described, as well as the
variety of CMOS fabrication processes in contemporary usage. Circuit style issues are then expandedto providethe user with
several useful design methodologies, andmuchcareisgiventoelectricalperformancecon siderations, including characteristics of
interconnect, gate delay, and I/O buffering. This understanding is then applied to macro-sized components, including array
multipliers, where the reader acquires a unified view of ar chitectural performance through parallelism, and circuit performance
through scrupulousattentionto device sizingandcontrolofparasiticcircuit elements. In addition, layout techniques to avoid latchup, a
consideration not previously encountered by NMOS designers, are given careful treatment.
This is an up-to-date treatment of the analysis and design of CMOS integrated digital logic circuits. The self-contained book covers
all of the important digital circuit design styles found in modern CMOS chips, emphasizing solving design problems using the
various logic styles available in CMOS.
The Third Edition of CMOS Circuit Design, Layout, and Simulation continues to cover the practical design of both analog and
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digital integrated circuits, offering a vital, contemporary view of a wide range of analog/digital circuit blocks including: phase-lockedloops, delta-sigma sensing circuits, voltage/current references, op-amps, the design of data converters, and much more.
Regardless of one's integrated circuit (IC) design skill level, this book allows readers to experience both the theory behind, and the
hands-on implementation of, complementary metal oxide semiconductor (CMOS) IC design via detailed derivations, discussions,
and hundreds of design, layout, and simulation examples.
??????:CMOS circuit design, layout, and simulation
Low Power Consumption is one of the critical issues in the performance of small battery-powered handheld devices. Mobile
terminals feature an ever increasing number of wireless communication alternatives including GPS, Bluetooth, GSM, 3G, WiFi or
DVB-H. Considering that the total power available for each terminal is limited by the relatively slow increase in battery performance
expected in the near future, the need for efficient circuits is now critical. This book presents the basic techniques available to
design low power RF CMOS analogue circuits. It gives circuit designers a complete guide of alternatives to optimize power
consumption and explains the application of these rules in the most common RF building blocks: LNA, mixers and PLLs. It is set
out using practical examples and offers a unique perspective as it targets designers working within the standard CMOS process
and all the limitations inherent in these technologies.
The 2nd Edition of Analog Integrated Circuit Design focuses on more coverage about several types of circuits that have increased
in importance in the past decade. Furthermore, the text is enhanced with material on CMOS IC device modeling, updated
processing layout and expanded coverage to reflect technical innovations. CMOS devices and circuits have more influence in this
edition as well as a reduced amount of text on BiCMOS and bipolar information. New chapters include topics on frequency
response of analog ICs and basic theory of feedback amplifiers.
Based on the authors' expansive collection of notes taken over the years, Nano-CMOS Circuit and Physical Design bridges the
gap between physical and circuit design and fabrication processing, manufacturability, and yield. This innovative book covers:
process technology, including sub-wavelength optical lithography; impact of process scaling on circuit and physical implementation
and low power with leaky transistors; and DFM, yield, and the impact of physical implementation.
An important continuation to CMOS: Circuit Design, Layout, and Simulation The power of mixed-signal circuit designs, and
perhaps the reason they are replacing analog-only designs in the implementation of analog interfaces, comes from the marriage of
analog circuits with digital signal processing. This book builds on the fundamental material in the author's previous book, CMOS:
Circuit Design, Layout, and Simulation, to provide a solid textbook and reference for mixed-signal circuit design. The coverage is
both practical and in-depth, integrating experimental, theoretical, and simulation examples to drive home the why and the how of
doing mixed-signal circuit design. Some of the highlights of this book include: A practical/theoretical approach to mixed-signal
circuit design with an emphasis on oversampling techniques An accessible and useful alternative to hard-to-digest technical
papers without losing technical depth Coverage of delta-sigma data converters, custom analog and digital filter design, design with
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submicron CMOS processes, and practical at-the-bench deadbug prototyping techniques Hundreds of worked examples and
questions covering all areas of mixed-signal circuit design A helpful companion Web site, http://cmosedu.com, provides worked
solutions to textbook problems, SPICE simulation netlist examples, and discussions concerning mixed-signal circuit design.
???CMOS?????????????,???20????????????,???????????EDA??????????????????????????????,??????,????,????,?????
A practical guide to the successful integration of digital and analog circuits Mixed-signal processing-the integration of digital and
analog circuitry within computer systems-enables systems to take signals from the analog world and process them within a digital
system. In fact, recent advances in VLSI technology performance now allow for the integration of digital and analog circuits on a
single chip, a process that requires the use of analog pre- and post-processing systems such as converters, filters, sensors,
drivers, buffers, and actuators. However, the lack of universal CAD tools for the synthesis, simulation, and layout of the analog part
of the chip represents a design bottleneck of today's VLSI circuits. Mixed-Signal Systems: A Guide to CMOS Circuit Design
presents a comprehensive general overview of the latest CMOS technology and covers the various computer systems that may be
used for designing integrated circuits. Taking an original approach to one- and two-dimensional filter design, the author explores
the many digital-oriented design systems, or silicon compilers, currently being used, and presents the basic methods, procedures,
and tools used by each. In a thorough and systematic manner, the text: * Presents common features of digital-oriented design
systems * Describes methods and tools that are not yet being applied in any compiler * Illustrates image processing systems that
can be implemented on a single chip * Demonstrates the path from synthesis methods to the actual silicon assembly Essential
reading for integrated circuit designers and developers of related computer programs, as well as advanced students of system
design, this book represents an invaluable resource for anyone involved in the development of mixed-signal systems.
?????CMOS?????????????,????CMOS??????????,?????????????????,?MOSFET???????????,????CMOS??????,?????,????,??,
?????????,?????,??????????,??????,??????????????,????????????????????.?????????????????,????????????.
Chip-integrated power management solutions are a must for ultra-low power systems. This enables not only the optimization of
innovative sensor applications. It is also essential for integration and miniaturization of energy harvesting supply strategies of
portable and autonomous monitoring systems. The book particularly addresses interfaces for energy harvesting, which are the key
element to connect micro transducers to energy storage elements. Main features of the book are: - A comprehensive technology
and application review, basics on transducer mechanics, fundamental circuit and control design, prototyping and testing, up to
sensor system supply and applications. - Novel interfacing concepts - including active rectifiers, MPPT methods for efficient
tracking of DC as well as AC sources, and a fully-integrated charge pump for efficient maximum AC power tracking at sub-100?W
ultra-low power levels. The chips achieve one of widest presented operational voltage range in standard CMOS technology: 0.44V
to over 4.1V. - Two special chapters on analog circuit design – it studies benefits and obstacles on implemented chip prototypes
with three goals: ultra- low power, wide supply voltage range, and integration with standard technologies. Alternative design
approaches are pursued using bulk-input transistor stages in forward-bias operation for amplifiers, modulators, and references. Page 3/9
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Comprehensive Appendix – with additional fundamental analysis, design and scaling guidelines, circuit implementation tables and
dimensions, schematics, source code listings, bill of material, etc. The discussed prototypes and given design guidelines are
tested with real vibration transducer devices. The intended readership is graduate students in advanced courses, academics and
lecturers, R&D engineers.
When I attended college we studied vacuum tubes in our junior year. At that time an average radio had ?ve vacuum tubes and
better ones even seven. Then transistors appeared in 1960s. A good radio was judged to be one with more thententransistors.
Latergoodradioshad15–20transistors and after that everyone stopped counting transistors. Today modern processors runing
personal computers have over 10milliontransistorsandmoremillionswillbeaddedevery year. The difference between 20 and 20M is
in complexity, methodology and business models. Designs with 20 tr- sistors are easily generated by design engineers without any
tools, whilst designs with 20M transistors can not be done by humans in reasonable time without the help of Prof. Dr. Gajski
demonstrates the Y-chart automation. This difference in complexity introduced a paradigm shift which required sophisticated
methods and tools, and introduced design automation into design practice. By the decomposition of the design process into many
tasks and abstraction levels the methodology of designing chips or systems has also evolved. Similarly, the business model has
changed from vertical integration, in which one company did all the tasks from product speci?cation to manufacturing, to globally
distributed, client server production in which most of the design and manufacturing tasks are outsourced.
A modern, comprehensive introduction to DRAM for students and practicing chip designers Dynamic Random Access Memory (DRAM)
technology has been one of the greatestdriving forces in the advancement of solid-state technology. With its ability to produce high product
volumes and low pricing, it forces solid-state memory manufacturers to work aggressively to cut costs while maintaining, if not increasing,
their market share. As a result, the state of the art continues to advance owing to the tremendous pressure to get more memory chips from
each silicon wafer, primarily through process scaling and clever design. From a team of engineers working in memory circuit design, DRAM
Circuit Design gives students and practicing chip designers an easy-to-follow, yet thorough, introductory treatment of the subject. Focusing on
the chip designer rather than the end user, this volume offers expanded, up-to-date coverage of DRAM circuit design by presenting both
standard and high-speed implementations. Additionally, it explores a range of topics: the DRAM array, peripheral circuitry, global circuitry and
considerations, voltage converters, synchronization in DRAMs, data path design, and power delivery. Additionally, this up-to-date and
comprehensive book features topics in high-speed design and architecture and the ever-increasing speed requirements of memory circuits.
The only book that covers the breadth and scope of the subject under one cover, DRAM Circuit Design is an invaluable introduction for
students in courses on memory circuit design or advanced digital courses in VLSI or CMOS circuit design. It also serves as an essential, onestop resource for academics, researchers, and practicing engineers.
?????????????????
This book covers the fundamental knowledge of layout design from the ground up, addressing both physical design, as generally applied to
digital circuits, and analog layout. Such knowledge provides the critical awareness and insights a layout designer must possess to convert a
structural description produced during circuit design into the physical layout used for IC/PCB fabrication. The book introduces the
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technological know-how to transform silicon into functional devices, to understand the technology for which a layout is targeted (Chap. 2).
Using this core technology knowledge as the foundation, subsequent chapters delve deeper into specific constraints and aspects of physical
design, such as interfaces, design rules and libraries (Chap. 3), design flows and models (Chap. 4), design steps (Chap. 5), analog design
specifics (Chap. 6), and finally reliability measures (Chap. 7). Besides serving as a textbook for engineering students, this book is a
foundational reference for today’s circuit designers.
This book teaches the principles of physical design, layout, and simulation of CMOS integrated circuits. It is written around a very powerful
CAD program called Microwind that is available on the accompanying CD-ROM. Featuring a friendly interface, Microwind is both educational
and useful for designing CMOS chips.
???????CMOS??????????????,???????????????????????????????????????????BSIM????????????????????????
A practical overview of CMOS circuit design, this book coversthe technology, analysis, and design techniques of voltagereference circuits.
The design requirements covered followmodern CMOS processes, with an emphasis on low power, low voltage,and low temperature
coefficient voltage reference design.Dedicating a chapter to each stage of the design process, theauthors have organized the content to give
readers the tools theyneed to implement the technologies themselves. Readers will gain anunderstanding of device characteristics, the
practicalconsiderations behind circuit topology, and potential problems witheach type of circuit. Many design examples are used throughout,
most of which havebeen tested with silicon implementation or employed in real-worldproducts. This ensures that the material presented
relevant to bothstudents studying the topic as well as readers requiring apractical viewpoint. Covers CMOS voltage reference circuit design,
from the basicsthrough to advanced topics Provides an overview of basic device physics and differentbuilding blocks of voltage reference
designs Features real-world examples based on actual siliconimplementation Includes analytical exercises, simulation exercises, andsilicon
layout exercises, giving readers guidance and design layoutexperience for voltage reference circuits Solution manual available to instructors
from the book’scompanion website This book is highly useful for graduate students in VLSI design,as well as practicing analog engineers
and IC design professionals.Advanced undergraduates preparing for further study in VLSI willalso find this book a helpful companion text.
The book all semiconductor device engineers must read to gain a practical feel for latchup-induced failure to produce lower-cost and higherdensity chips. Transient-Induced Latchup in CMOS Integrated Circuits equips the practicing engineer with all the tools needed to address this
regularly occurring problem while becoming more proficient at IC layout. Ker and Hsu introduce the phenomenon and basic physical
mechanism of latchup, explaining the critical issues that have resurfaced for CMOS technologies. Once readers can gain an understanding of
the standard practices for TLU, Ker and Hsu discuss the physical mechanism of TLU under a system-level ESD test, while introducing an
efficient component-level TLU measurement setup. The authors then present experimental methodologies to extract safe and area-efficient
compact layout rules for latchup prevention, including layout rules for I/O cells, internal circuits, and between I/O and internal circuits. The
book concludes with an appendix giving a practical example of extracting layout rules and guidelines for latchup prevention in a
0.18-micrometer 1.8V/3.3V silicided CMOS process. Presents real cases and solutions that occur in commercial CMOS IC chips Equips
engineers with the skills to conserve chip layout area and decrease time-to-market Written by experts with real-world experience in circuit
design and failure analysis Distilled from numerous courses taught by the authors in IC design houses worldwide The only book to introduce
TLU under system-level ESD and EFT tests This book is essential for practicing engineers involved in IC design, IC design management,
system and application design, reliability, and failure analysis. Undergraduate and postgraduate students, specializing in CMOS circuit design
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and layout, will find this book to be a valuable introduction to real-world industry problems and a key reference during the course of their
careers.

"This exceptionally comprehensive tutorial presentation of complementary metal oxide semiconductor (CMOS) integrated
circuits will guide you through the process of implementing a chip from the physical definition through the design and
simulation of the finished chip. CMOS: CIRCUIT DESIGN, LAYOUT, AND SIMULATION provides an important
contemporary view of a wide range of circuit blocks, the BSIM model, data converter architectures, and much more.
Outstanding features of this text include: * Phase- and delay-locked loops, mixed-signal circuits, and data converters *
More than 1,000 figures, 200 examples, and over 500 end-of-chapter problems * In-depth coverage of both analog and
digital circuit-level design techniques * Real-world process parameters and design rules * Information on MOSIS
fabrication procedures, and other key topics of interest * Information and directions on submitting chips of MOSIS *
Tutorial presentation of material suitable for self study or as a university textbook * Numerous examples and homework
problems For more information and links related to CMOS design, go to http://cmosedu.com. Professors: To request an
examination copy simply e-mail collegeadoption@ieee.org." Sponsored by: IEEE Solid-State Circuits Council/Society,
IEEE Circuits and Systems Society.
Analog-to-Digital Converters (ADCs) play an important role in most modern signal processing and wireless
communication systems where extensive signal manipulation is necessary to be performed by complicated digital signal
processing (DSP) circuitry. This trend also creates the possibility of fabricating all functional blocks of a system in a single
chip (System On Chip - SoC), with great reductions in cost, chip area and power consumption. However, this tendency
places an increasing challenge, in terms of speed, resolution, power consumption, and noise performance, in the design
of the front-end ADC which is usually the bottleneck of the whole system, especially under the unavoidable low supplyvoltage imposed by technology scaling, as well as the requirement of battery operated portable devices. Generalized LowVoltage Circuit Techniques for Very High-Speed Time-Interleaved Analog-to-Digital Converters will present new
techniques tailored for low-voltage and high-speed Switched-Capacitor (SC) ADC with various design-specific
considerations.
This book includes basic methodologies, review of basic electrical rules and how they apply, design rules, IC planning,
detailed checklists for design review, specific layout design flows, specialized block design, interconnect design, and also
additional information on design limitations due to production requirements. *Practical, hands-on approach to CMOS
layout theory and design *Offers engineers and technicians the training materials they need to stay current in circuit
design technology. *Covers manufacturing processes and their effect on layout and design decisions
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This newly revised and expanded edition of the 2003 Artech House classic, Radio Frequency Integrated Circuit Design,
serves as an up-to-date, practical reference for complete RFIC know-how. The second edition includes numerous
updates, including greater coverage of CMOS PA design, RFIC design with on-chip components, and more worked
examples with simulation results. By emphasizing working designs, this book practically transports you into the
authorsOCO own RFIC lab so you can fully understand the function of each design detailed in this book. Among the
RFIC designs examined are RF integrated LC-based filters, VCO automatic amplitude control loops, and fully integrated
transformer-based circuits, as well as image reject mixers and power amplifiers.If you are new to RFIC design, you can
benefit from the introduction to basic theory so you can quickly come up to speed on how RFICs perform and work
together in a communications device. A thorough examination of RFIC technology guides you in knowing when RFICs
are the right choice for designing a communication device. This leading-edge resource is packed with over 1,000
equations and more than 435 illustrations that support key topics."
CMOSCircuit Design, Layout, and SimulationJohn Wiley & Sons
This useful reference is about CMOS circuit design for sensor and actuators to be used in wireless RF systems. It places
special focus on the power and data link in a wireless system with transducers powered via the RF link, presenting novel
principles and methods.
Low Power Circuit Design Using Advanced CMOS Technology is a summary of lectures from the first Advanced CMOS
Technology Summer School (ACTS) 2017. The slides are selected from the handouts, while the text was edited
according to the lecturers talk. ACTS is a joint activity supported by the IEEE Circuit and System Society (CASS) and the
IEEE Solid-State Circuits Society (SSCS). The goal of the school is to provide society members as well researchers and
engineers from industry the opportunity to learn about new emerging areas from leading experts in the field. ACTS is an
example of high-level continuous education for junior engineers, teachers in academe, and students. ACTS was the
results of a successful collaboration between societies, the local chapter leaders, and industry leaders. This summer
school was the brainchild of Dr. Zhihua Wang, with strong support from volunteers from both the IEEE SSCS and CASS.
In addition, the local companies, Synopsys China and Beijing IC Park, provided support. This first ACTS was held in the
summer 2017 in Beijing. The lectures were given by academic researchers and industry experts, who presented each
6-hour long lectures on topics covering process technology, EDA skill, and circuit and layout design skills. The school
was hosted and organized by the CASS Beijing Chapter, SSCS Beijing Chapter, and SSCS Tsinghua Student Chapter.
The co-chairs of the first ACTS were Dr. Milin Zhang, Dr. Hanjun Jiang and Dr. Liyuan Liu. The first ACTS was a great
success as illustrated by the many participants from all over China as well as by the publicity it has been received in
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various media outlets, including Xinhua News, one of the most popular news channels in China.
Never HIGHLIGHT a Book Again! Virtually all of the testable terms, concepts, persons, places, and events from the textbook are included.
Cram101 Just the FACTS101 studyguides give all of the outlines, highlights, notes, and quizzes for your textbook with optional online
comprehensive practice tests. Only Cram101 is Textbook Specific. Accompanys: 9780470229415 .
A comprehensive one-volume reference on current JLFET methods, techniques, and research Advancements in transistor technology have
driven the modern smart-device revolution—many cell phones, watches, home appliances, and numerous other devices of everyday usage
now surpass the performance of the room-filling supercomputers of the past. Electronic devices are continuing to become more mobile,
powerful, and versatile in this era of internet-of-things (IoT) due in large part to the scaling of metal-oxide semiconductor field-effect
transistors (MOSFETs). Incessant scaling of the conventional MOSFETs to cater to consumer needs without incurring performance
degradation requires costly and complex fabrication process owing to the presence of metallurgical junctions. Unlike conventional MOSFETs,
junctionless field-effect transistors (JLFETs) contain no metallurgical junctions, so they are simpler to process and less costly to
manufacture.JLFETs utilize a gated semiconductor film to control its resistance and the current flowing through it. Junctionless Field-Effect
Transistors: Design, Modeling, and Simulation is an inclusive, one-stop referenceon the study and research on JLFETs This timely book
covers the fundamental physics underlying JLFET operation, emerging architectures, modeling and simulation methods, comparative
analyses of JLFET performance metrics, and several other interesting facts related to JLFETs. A calibrated simulation framework, including
guidance on SentaurusTCAD software, enables researchers to investigate JLFETs, develop new architectures, and improve performance.
This valuable resource: Addresses the design and architecture challenges faced by JLFET as a replacement for MOSFET Examines various
approaches for analytical and compact modeling of JLFETs in circuit design and simulation Explains how to use Technology Computer-Aided
Design software (TCAD) to produce numerical simulations of JLFETs Suggests research directions and potential applications of JLFETs
Junctionless Field-Effect Transistors: Design, Modeling, and Simulation is an essential resource for CMOS device design researchers and
advanced students in the field of physics and semiconductor devices.
??: Analog MOS integrated circuits for signal processing/Roubik Gregorian, Gabor C. Temes. -- Wiley, 1986
Electrical and Electronic Engineering Design Series Vol 3 CMOS Circcuit Design - Analog, digital, IC Layout This university level Electrical
Engineering text is for anyone who wants to know how to design products using CMOS circuits. The present text is unusually accessible to
readers who want to acquire the skills of CMOS circuit design as well as the skill making Integrated Circuit Chip Layouts. We present a
thorough foundation so that you can proceed to learn how to design and layout CMOS circuits. This text is different from other CMOS design
texts, because not only do we actually show how to design CMOS circuits selecting transistor Length, Width and the correct value of mobility
(a small detail that is usually overlooked if not ignored) we show how to make accurate, functioning circuit layouts that can be used in a chip.
Furthermore we ask you to work hard drawing over 60 layouts that give you real world experience. This is not about logic design. CMOS
technology is the preferred technology for implementing modern digital and analog integrated circuits. We show, step by step, how layouts
are made that conform to Mosis rules. A brief review of MOS transistors sets the stage for CMOS circuit design. Digital circuits with no
memory implement logic equations as sums of minterms (OR of ANDs) or products of maxterms (AND of ORs). We show how to design
circuits such as NOT (Inverter), NAND, NOR, XOR, Multiplexer, and Adder. As we proceed we show how to plan and execute layouts for
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each circuit. One bit digital circuits with memory are used in state machines. The RS Latch is the most elementary one-bit circuit with
memory. Latches do not have clock inputs, whereas flip-flops and edge triggered flip-flops are one-bit memory circuits with clock inputs. The
flip-flops are synchronous circuits. We show how to design and layout the RS Latch and the D edge triggered flip-flop. We show that the JK
design and layout is a straightforward adaptation of the D design and layout. The D and JK edge triggered flip-flops are the flip-flop circuits in
commercial use today. Next the emphasis is on digital circuits that are an assembly of identical cells, such as the cell of a shift register. The
integrated circuit layout of an assembly of cells is an orderly, repetitive pattern. Orderly, repetitive patterns are intrinsically free of layout
errors. We say orderly layouts are mandatory for non trivial circuits (random logic layouts are high risk). We show how to make orderly
systematic layouts, and how to write Spice programs that evaluate their performance. We design and layout well known digital circuits such
as shift registers, storage registers with load control, registers on a bus, and programmable logic arrays of logic with no memory. The well
known current mirror, differential amplifier, operational amplifier, resistors and capacitors are designed and their performance is evaluated by
Spice. Layout procedures for the circuits as well as the resistors and capacitors are presented. Spice is used to plot DC response, AC
frequency response, and TRAN transient response performance of circuits that are analyzed and designed in the text. We show how to write
these programs. We ask you to draw over 60 layouts, which we consider to be useful experiments that give you real world experience. We
consider drawing the more than 60 layouts to be a significant learning activity. The presentations are eminently clear, because they are based
on the policies assume nothing and nothing is obvious. The present text's contents are topics one actually uses when engaged in CMOS
circuit analysis and design.
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