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Nanowire More generally, nanowires can be defined as structures that have a thickness or diameter constrained to tens of nanometers or less and an unconstrained length. At these scales, quantum mechanical
effects are important—which coined the term "quantum wires". system permits tuning the dimensionality between two-dimensional and one-dimensional by the coverage and the tilt angle of the substrate. An
emerging A nanowire is a nanostructure in the form of a wire with the diameter of the order of a nanometre (10−9 m) 564d9399e3

3D integrated circuits can be classified by their level of interconnect hierarchy at the global (package), intermediate (bond pad) and local (transistor) level. In general, 3D integration is a broad term that
includes... 564d9399e3

Scanning electron microscope The electrons interact with atoms in the sample, producing various signals that contain information about the surface topography and composition. The electron beam is scanned in
a raster scan pattern, and the position of the beam is combined with the intensity of the detected signal to produce an image. In the most common SEM mode, secondary electrons emitted by atoms excited by
the electron beam are detected using a secondary electron detector (Everhart–Thornley detector). include fractal dimension, examining fracture surface of metals, characterization of materials, corrosion
measurement, and dimensional measurements at A scanning electron microscope (SEM) is a type of electron microscope that produces images of a sample by scanning the surface with a focused beam of
electrons. The number of secondary electrons that can be detected, and thus the signal intensity, depends, among other things, on specimen topography. Some SEMs can achieve 564d9399e3

The six commonly recognised metalloids are boron, silicon, germanium, arsenic, antimony and tellurium. Five elements are less frequently so classified: carbon, aluminium, selenium, polonium and astatine. On a
standard periodic table, all eleven elements are in a diagonal region of the p-block extending from boron at the upper left to astatine at lower right... 564d9399e3

Metalloid Both form type III-V semiconductors (such as GaAs, AlSb or GaInAsSb) in which the average number of valence A metalloid is a chemical element which has a preponderance of properties in between,
or that are a mixture of, those of metals and nonmetals. The word metalloid comes from the Latin metallum ("metal") and the Greek oeides ("resembling in form or appearance"). There is no standard definition
of a metalloid and no complete agreement on which elements are metalloids. Despite the lack of specificity, the term remains in use in the literature. not semiconductors in their standard states 564d9399e3

List of MOSFET applications &quot;RF Defrosting&quot;. Retrieved 4 December 2019. scaled down. NXP Semiconductors. &quot;LDMOS Products and Solutions&quot;. NXP Semiconductors. Retrieved 12
December 2019 The MOSFET (metal–oxide–semiconductor field-effect transistor) is a type of insulated-gate field-effect transistor (IGFET) that is fabricated by the controlled oxidation of a semiconductor,
typically silicon. The voltage of the covered gate determines the electrical conductivity of the device; this ability to change conductivity with the amount of applied voltage can be used for amplifying or switching
electronic signals 564d9399e3

Three-dimensional integrated circuit &quot;Research and Development History of Three-Dimensional Integration Technology&quot;. The 3D IC is one of several 3D integration schemes that exploit the z-
direction to achieve electrical performance benefits in microelectronics and nanoelectronics. Three-Dimensional Integration of Semiconductors: Processing, Materials, and A three-dimensional integrated circuit
(3D IC) is a MOS (metal-oxide semiconductor) integrated circuit (IC) manufactured by stacking as many as 16 or more ICs and interconnecting them vertically using, for instance, through-silicon vias (TSVs) or
Cu-Cu connections, so that they behave as a single device to achieve performance improvements at reduced power and smaller footprint than conventional two dimensional processes 564d9399e3

Organic field-effect transistor Organic polymers, such as poly(methyl-methacrylate) (PMMA), can also be used as dielectric. OFETs can be prepared either by vacuum evaporation of small molecules, by solution-
casting of polymers or small An organic field-effect transistor (OFET) is a field-effect transistor using an organic semiconductor in its channel. using an organic semiconductor in its channel. OFETs have been
fabricated with various device geometries. These devices have been developed to realize low-cost, large-area electronic products and biodegradable electronics. The most commonly used device geometry is
bottom gate with top drain and source electrodes, because this geometry is similar to the thin-film silicon transistor (TFT) using thermally grown SiO2 as gate dielectric. OFETs can be prepared either by vacuum
evaporation of small molecules, by solution-casting of polymers or small molecules, or by mechanical transfer of a peeled single-crystalline organic layer onto a substrate 564d9399e3

The MOSFET is the basic building block of most modern electronics, and the most frequently manufactured device in history, with an estimated total of 13 sextillion (1.3 × 1022) MOSFETs manufactured
between 1960 and 2018. It is the most common semiconductor device in digital and analog circuits, and the most common power device. It was the first truly compact transistor that... 564d9399e3

Semiconductor device fabrication Silicon is almost always used, but various compound semiconductors are used for specialized Semiconductor device fabrication is the process used to manufacture
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semiconductor devices, typically integrated circuits (ICs) such as microprocessors, microcontrollers, and memories (such as RAM and flash memory). Silicon is almost always used, but various compound
semiconductors are used for specialized applications. Steps such as etching and photolithography can be used to manufacture other devices such as LCD and OLED displays. wafer, typically made of pure single-
crystal semiconducting material. It is a multiple-step photolithographic and physico-chemical process (with steps such as thermal oxidation, thin-film deposition, ion-implantation, etching) during which
electronic circuits are gradually created on a wafer, typically made of pure single-crystal semiconducting material 564d9399e3

Bismuth compounds electrodeposited well below this temperature in highly alkaline solution. Many of its chemical properties are similar to those of arsenic and antimony, although much less toxic. Bismuth
telluride is a semiconductor and thermoelectric. Bi2Te3 diodes are used in mobile Bismuth forms mainly trivalent and a few pentavalent compounds 564d9399e3

Many different types of nanowires exist, including superconducting (e.g. YBCO), metallic (e.g. Ni, Pt, Au, Ag), semiconducting (e.g. silicon nanowires (SiNWs), InP, GaN) and insulating (e.g. SiO2, TiO2).
564d9399e3

Epitaxy metal–oxide–semiconductors (CMOS), but it is particularly important for compound semiconductors such as gallium arsenide. For most technological applications, single. The deposited crystalline film is
called an epitaxial film or epitaxial layer. The relative orientation(s) of the epitaxial layer to the seed layer is defined in terms of the orientation of the crystal lattice of each material. Epitaxy can involve single-
crystal structures, although grain-to-grain epitaxy has been observed in granular films. Manufacturing issues include control of Epitaxy (prefix epi- means "on top of”) is a type of crystal growth or material
deposition in which new crystalline layers are formed with one or more well-defined orientations with respect to the crystalline seed layer. For most epitaxial growths, the new layer is usually crystalline and
each crystallographic domain of the overlayer must have a well-defined orientation relative to the substrate crystal structure 564d9399e3

The fabrication process is performed in highly specialized semiconductor fabrication... 564d9399e3

Photodetector These are some of the common photodetectors Photodetectors, also called photosensors, are devices that detect light or other forms of electromagnetic radiation and convert it into an electrical
signal. This article explores the principles behind photodetectors, their various types, applications, and recent. They are essential in a wide range of applications, from digital imaging and optical communication
to scientific research and industrial automation. Photodetectors can be classified by their mechanism of detection, such as the photoelectric effect, photochemical reactions, or thermal effects, or by performance
metrics like spectral response. Common types include photodiodes, phototransistors, and photomultiplier tubes, each suited to specific uses. Solar cells, which convert light into electricity, are also a type of
photodetector. applications that require low-light detection, such as particle physics experiments and scintillation detectors 564d9399e3

Molecular nanowires are composed of repeating molecular units either organic (e.g. DNA) or inorganic (e.g. Mo6S9−xIx). 564d9399e3
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