
Fundamentals Of Solid State Electronics
Solid state

Solid state may also refer to: Solid-state electronics, using semiconductors Solid state ionics Solid-state drive, a data
storage device Solid State Records

Solid state, or solid matter, is one of the four fundamental states of matter.

Solid state may also refer to:

Chih-Tang Sah

and Xiamen University (2004) of China. He wrote a three-volume textbook titled Fundamentals of Solid State Electronics
(FSSE, 1991). FSSE was translated

Chih-Tang "Tom" Sah (simplified Chinese: 萨支唐; traditional Chinese: 薩支唐; pinyin: Sà Zhītáng; born in November 1932 in
Beijing, China) is a Chinese-American electronics engineer and condensed matter physicist. He is best known for inventing

CMOS (complementary MOS) logic with Frank Wanlass at Fairchild Semiconductor in 1963. CMOS is used in nearly all
modern very large-scale integration (VLSI) semiconductor devices.

He was the Pittman Eminent Scholar and a Graduate Research Professor at the University of Florida from 1988 to 2010. He
was a Professor of Physics and Professor of Electrical and Computer Engineering, emeritus, at the University of Illinois at

Urbana-Champaign, where he taught for 26 years (1962-1988) and guided 40 students to the Ph.D. degree in electrical
engineering and in physics...

Solid

Solid is a state of matter in which atoms are closely packed and cannot move past each other. Solids resist compression,
expansion, or external forces
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Solid is a state of matter in which atoms are closely packed and cannot move past each other. Solids resist compression,
expansion, or external forces that would alter its shape, with the degree to which they are resisted dependent upon the
specific material under consideration. Solids also always possess the least amount of kinetic energy per atom/molecule

relative to other phases or, equivalently stated, solids are formed when matter in the liquid / gas phase is cooled below a
certain temperature. This temperature is called the melting point of that substance and is an intrinsic property, i.e.

independent of how much of the matter there is. All matter in solids can be arranged on a microscopic scale under certain
conditions.

Solids are characterized by structural rigidity and resistance to...

Electronics

Lee A. (28 May 1992). &quot;Dr. Dawon Kahng, 61, Inventor in Field of Solid-State Electronics&quot;. The New York Times.
Archived from the original on 26 July 2020

Electronics is a scientific and engineering discipline that studies and applies the principles of physics to design, create, and
operate devices that manipulate electrons and other electrically charged particles. It is a subfield of physics and electrical
engineering which uses active devices such as transistors, diodes, and integrated circuits to control and amplify the flow of
electric current and to convert it from one form to another, such as from alternating current (AC) to direct current (DC) or

from analog signals to digital signals.

Electronic devices have significantly influenced the development of many aspects of modern society, such as
telecommunications, entertainment, education, health care, industry, and security. The main driving force behind the

advancement of electronics is...

Electronics industry

research in the field of solid-state semiconductors during the 1950s. This led to the emergence of the home entertainment
consumer electronics industry starting

The electronics industry is the industry that produces electronic devices. It emerged in the 20th century and is today one of
the largest global industries. Contemporary society uses a vast array of electronic devices that are built in factories
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operated by the industry, which are almost always partially automated.

Electronic products are primarily assembled from metal–oxide–semiconductor (MOS) transistors and integrated circuits, the
latter principally by photolithography and often on printed circuit boards.

Circuit boards are assembled largely using surface-mount technology, which typically involves the automated placement of
electronic parts on circuit boards using pick-and-place machines. Surface-mount technology and pick-and-place machines

make it possible to assemble large numbers of...

Power electronics

the thyratron and ignitron were widely used in power electronics. As the ratings of solid-state devices improved in both
voltage and current-handling

Power electronics is the application of electronics to the control and conversion of electric power.

The first high-power electronic devices were made using mercury-arc valves. In modern systems, the conversion is
performed with semiconductor switching devices such as diodes, thyristors, and power transistors such as the power

MOSFET and IGBT. In contrast to electronic systems concerned with the transmission and processing of signals and data,
substantial amounts of electrical energy are processed in power electronics. An AC/DC converter (rectifier) is the most
typical power electronics device found in many consumer electronic devices, e.g. television sets, personal computers,

battery chargers, etc. The power range is typically from tens of watts to several hundred watts. In industry, a common...

Power–delay product

2019-08-04. [1] (xxx+428 pages) Sah, Chih-Tang (1991-07-11). Fundamentals of Solid-State Electronics (1 ed.). World
Scientific. ISBN 978-9-81020637-6. Singh

In digital electronics, the power–delay product (PDP) is a figure of merit correlated with the energy efficiency of a logic gate
or logic family. Also known as switching energy, it is the product of power consumption P (averaged over a switching event)
times the input–output delay or duration of the switching event D. It has the dimension of energy and measures the energy

consumed per switching event.
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In a CMOS circuit the switching energy and thus the PDP for a 0-to-1-to-0 computation cycle is CL·VDD2. Therefore,
lowering the supply voltage VDD lowers the PDP.

Energy-efficient circuits with a low PDP may also be performing very slowly, thus energy–delay product (EDP), the product
of E and D (or P and D2), is sometimes a preferable metric.

In CMOS circuits the delay is inversely proportional...

Paul Drude Institute

Institute for Solid State Electronics (PDI) is a research institution under the auspices of the Forschungsverbund Berlin and
is a member of the Leibniz

The Paul-Drude-Institut für Festkörperelektronik German for Paul Drude Institute for Solid State Electronics (PDI) is a
research institution under the auspices of the Forschungsverbund Berlin and is a member of the Leibniz Association. The
institute is located at Hausvogteiplatz in Berlin-Mitte, its research activities are in basic research in the fields of physics

and engineering and the areas of materials science and electronics/optoelectronics.

Printed electronics

Printed electronics is a set of printing methods used to create electrical devices on various substrates. Printing typically
uses common printing equipment

Printed electronics is a set of printing methods used to create electrical devices on various substrates. Printing typically
uses common printing equipment suitable for defining patterns on material, such as screen printing, flexography, gravure,

offset lithography, and inkjet. By electronic-industry standards, these are low-cost processes. Electrically functional
electronic or optical inks are deposited on the substrate, creating active or passive devices, such as thin film transistors,
capacitors, coils, and resistors. Some researchers expect printed electronics to facilitate widespread, very low-cost, low-

performance electronics for applications such as flexible displays, smart labels, decorative and animated posters, and active
clothing that do not require high performance.

The term printed...
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Electronic engineering

electronics. It is also involved in many related fields, for example solid-state physics, radio engineering,
telecommunications, control systems, signal

Electronic engineering is a sub-discipline of electrical engineering that emerged in the early 20th century and is
distinguished by the additional use of active components such as semiconductor devices to amplify and control electric

current flow. Previously electrical engineering only used passive devices such as mechanical switches, resistors, inductors,
and capacitors.

It covers fields such as analog electronics, digital electronics, consumer electronics, embedded systems and power
electronics. It is also involved in many related fields, for example solid-state physics, radio engineering,

telecommunications, control systems, signal processing, systems engineering, computer engineering, instrumentation
engineering, electric power control, photonics and robotics.

The Institute of Electrical...
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