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monte carlo simulation is now a well established method for studying semiconductor devices and is
particularly well suited to highlighting physical mechanisms and exploring material properties not
surprisingly the more completely the material properties are built into the simulation up to and including
the use of a full band structure the more powerful is the method indeed it is now becoming increasingly
clear that phenomena such as reliabil ity related hot electron effects in mosfets cannot be understood
satisfac torily without using full band monte carlo the ibm simulator damocles therefore represents a
landmark of great significance damocles sums up the total of monte carlo device modeling experience
of the past and reaches with its capabilities and opportunities into the distant future this book therefore
begins with a description of the ibm simulator the second chapter gives an advanced introduction to the
physical basis for monte carlo simulations and an outlook on why complex effects such as collisional
broadening and intracollisional field effects can be important and how they can be included in the
simulations references to more basic intro the book the third chapter ductory material can be found
throughout describes a typical relationship of monte carlo simulations to experimental data and
indicates a major difficulty the vast number of deformation poten tials required to simulate transport
throughout the entire brillouin zone the fourth chapter addresses possible further extensions of the
monte carlo approach and subtleties of the electron electron interaction

communication and information systems are subject to rapid and highly so phisticated changes currently
semiconductor heterostructure devices such as heterojunction bipolar transistors hbts and high electron
mobility transis tors hemts are among the fastest and most advanced high frequency devices they
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satisfy the requirements for low power consumption medium integration low cost in large quantities and
high speed operation capabilities in circuits in the very high frequency range cut off frequencies up to
500 ghz 557 have been reported on the device level hemts and hbts are very suitable for high efficiency
power amplifiers at 900 mhz as well as for data rates higher than 100 gbitfs for long range
communication and thus cover a broad range of appli cations to cope with explosive development costs
and the competition of today s semicon ductor industry technology computer aided design tcad
methodologies are used extensively in development and production as of 2003 iii v semiconductor hemt
and hbt micrometer and millimeter wave integrated circuits mics and mmics are available on six inch
gaas wafers sige hbt circuits as part of the cmos technology on eight inch wafers are in volume
production simulation tools for technology devices and circuits reduce expensive technological efforts
this book focuses on the application of simulation software to heterostructure devices with respect to
industrial applications in particular a detailed discussion of physical modeling for a great variety of
materials is presented

proceedings of the nato advanced study institute on process and device simulation for mos vlsi circuits
sogesta urbino italy july 12 23 1982

this volume presents the application of the monte carlo method to the simulation of semiconductor
devices reviewing the physics of transport in semiconductors followed by an introduction to the physics
of semiconductor devices

this volume contains the proceedings of the international conference on simulation of semiconductor
devices and processes sispad 01 held on september 5 7 2001 in athens the conference provided an
open forum for the presentation of the latest results and trends in process and device simulation the
trend towards shrinking device dimensions and increasing complexity in process technology demands
the continuous development of advanced models describing basic physical phenomena involved new
simulation tools are developed to complete the hierarchy in the technology computer aided design
simulation chain between microscopic and macroscopic approaches the conference program featured 8
invited papers 60 papers for oral presentation and 34 papers for poster presentation selected from a
total of 165 abstracts from 30 countries around the world these papers disclose new and interesting
concepts for simulating processes and devices

this springer handbook comprehensively covers the topic of semiconductor devices embracing all
aspects from theoretical background to fabrication modeling and applications nearly 100 leading
scientists from industry and academia were selected to write the handbook s chapters which were
conceived for professionals and practitioners material scientists physicists and electrical engineers
working at universities industrial r d and manufacturers starting from the description of the relevant
technological aspects and fabrication steps the handbook proceeds with a section fully devoted to the
main conventional semiconductor devices like e g bipolar transistors and mos capacitors and transistors
used in the production of the standard integrated circuits and the corresponding physical models in the
subsequent chapters the scaling issues of the semiconductor device technology are addressed followed
by the description of novel concept based semiconductor devices the last section illustrates the
numerical simulation methods ranging from the fabrication processes to the device performances each
chapter is self contained and refers to related topics treated in other chapters when necessary so that the
reader interested in a specific subject can easily identify a personal reading path through the vast
contents of the handbook

monte carlo simulation is now a well established method for studying semiconductor devices and is
particularly well suited to highlighting physical mechanisms and exploring material properties not
surprisingly the more completely the material properties are built into the simulation up to and including
the use of a full band structure the more powerful is the method indeed it is now becoming increasingly
clear that phenomena such as reliabil ity related hot electron effects in mosfets cannot be understood
satisfac torily without using full band monte carlo the ibm simulator damocles therefore represents a
landmark of great significance damocles sums up the total of monte carlo device modeling experience
of the past and reaches with its capabilities and opportunities into the distant future this book therefore
begins with a description of the ibm simulator the second chapter gives an advanced introduction to the
physical basis for monte carlo simulations and an outlook on why complex effects such as collisional
broadening and intracollisional field effects can be important and how they can be included in the
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simulations references to more basic intro the book the third chapter ductory material can be found
throughout describes a typical relationship of monte carlo simulations to experimental data and
indicates a major difficulty the vast number of deformation poten tials required to simulate transport
throughout the entire brillouin zone the fourth chapter addresses possible further extensions of the
monte carlo approach and subtleties of the electron electron interaction

anticipating a limit to the continuous miniaturization more moore intense research efforts are being
made to co integrate various functionalities more than moore in a single chip currently strain
engineering is the main technique used to enhance the performance of advanced semiconductor devices
written from an engineering applications standpoint this book encompasses broad areas of
semiconductor devices involving the design simulation and analysis of si heterostructure
silicongermanium sige and iii n compound semiconductor devices the book provides the background
and physical insight needed to understand the new and future developments in the technology cad tcad
design at the nanoscale features covers stressstrain engineering in semiconductor devices such as
finfets and iii v nitride based devices includes comprehensive mobility model for strained substrates in
global and local strain techniques and their implementation in device simulations explains the
development of strain stress relationships and their effects on the band structures of strained substrates
uses design of experiments to find the optimum process conditions illustrates the use of tcad for
modeling strain engineered finfets for dc and ac performance predictions this book is for graduate
students and researchers studying solid state devices and materials microelectronics systems and
controls power electronics nanomaterials and electronic materials and devices

the application of the monte carlo method to the simulation of semiconductor devices is presented a
review of the physics of transport in semiconductors is given followed by an introduction to the physics
of semiconductor devices the monte carlo algorithm is discussed in great details and specific
applications to the modelling of semiconductor devices are given a comparison with traditional
simulators is also presented

comprehensive nanoscience and technology second edition five volume set allows researchers to
navigate a very diverse interdisciplinary and rapidly changing field with up to date comprehensive and
authoritative coverage of every aspect of modern nanoscience and nanotechnology presents new
chapters on the latest developments in the field covers topics not discussed to this degree of detail in
other works such as biological devices and applications of nanotechnology compiled and written by top
international authorities in the field

sisdep 95 provides an international forum for the presentation of state of the art research and
development results in the area of numerical process and device simulation continuously shrinking
device dimensions the use of new materials and advanced processing steps in the manufacturing of
semiconductor devices require new and improved software the trend towards increasing complexity in
structures and process technology demands advanced models describing all basic effects and
sophisticated two and three dimensional tools for almost arbitrarily designed geometries the book
contains the latest results obtained by scientists from more than 20 countries on process simulation and
modeling simulation of process equipment device modeling and simulation of novel devices power
semiconductors and sensors on device simulation and parameter extraction for circuit models practical
application of simulation numerical methods and software

technology computer aided design or tcad is critical to today s semiconductor technology and anybody
working in this industry needs to know something about tcad this book is about how to use computer
software to manufacture and test virtually semiconductor devices in 3d it brings to life the topic of
semiconductor device physics with a hands on tutorial approach that de emphasizes abstract physics
and equations and emphasizes real practice and extensive illustrations coverage includes a
comprehensive library of devices representing the state of the art technology such as superjunction
Idmos gan led devices etc

to efficiently organize low level hardware simulation data into more useful information complete
machine simulation provides several mechanisms that incorporate higher level workload knowledge into
the data management process these mechanisms are efficient and further improve simulation speed by
customizing all data collection and reporting to the specific needs of an investigation
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this monograph is the first on physics based simulations of novel strained si and sige devices it provides
an in depth description of the full band monte carlo method for sige and discusses the common
theoretical background of the drift diffusion hydrodynamic and monte carlo models and their synergy

this book is a useful reference for practicing electrical engineers as well as a textbook for a junior senior
or graduate level course in electrical engineering the authors combine two subjects device modeling and
circuit simulation by providing a large number of well prepared examples of circuit simulations
immediately following the description of many device models

selected peer reviewed papers from the 2013 4th international conference on manufacturing science
and technology icmst 2013 august 3 4 2013 dubai uae
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