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Microwave is a form of electromagnetic radiation with wavelengths shorter than other radio waves but
longer than infrared waves. Its wavelength ranges from about one meter to one millimeter,
corresponding to frequencies between 300 MHz and 300 GHz, broadly construed. A more common
definition in radio-frequency engineering is the range between 1 and 100 GHz (wavelengths between 30
cm and 3 mm), or between 1 and 3000 GHz (30 cm and 0.1 mm). In all cases, microwaves include the
entire super high frequency (SHF) band (3 to 30 GHz, or 10 to 1 cm) at minimum. The boundaries
between far infrared, terahertz radiation, microwaves, and ultra-high-frequency (UHF) are fairly
arbitrary and differ between different fields of study.

The prefix micro- in microwave indicates that microwaves are small (having...
Radio wave
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Radio waves (formerly called Hertzian waves) are a type of electromagnetic radiation with the lowest
frequencies and the longest wavelengths in the electromagnetic spectrum, typically with frequencies
below 300 gigahertz (GHz) and wavelengths greater than 1 millimeter (364 inch), about the diameter of
a grain of rice. Radio waves with frequencies above about 1 GHz and wavelengths shorter than 30
centimeters are called microwaves. Like all electromagnetic waves, radio waves in vacuum travel at the
speed of light, and in the Earth's atmosphere at a slightly lower speed. Radio waves are generated by
charged particles undergoing acceleration, such as time-varying electric currents. Naturally occurring
radio waves are emitted by lightning and astronomical objects, and are part of the blackbody...
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A distributed-element filter is an electronic filter in which capacitance, inductance, and resistance (the
elements of the circuit) are not localised in discrete capacitors, inductors, and resistors as they are in
conventional filters. Its purpose is to allow a range of signal frequencies to pass, but to block others.
Conventional filters are constructed from inductors and capacitors, and the circuits so built are
described by the lumped element model, which considers each element to be "lumped together" at one
place. That model is conceptually simple, but it becomes increasingly unreliable as the frequency of the
signal increases, or equivalently as the wavelength decreases. The distributed-element model applies at
all frequencies, and is used in transmission-line theory; many distributed...
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Planar transmission lines are transmission lines with conductors, or in some cases dielectric (insulating)
strips, that are flat, ribbon-shaped lines. They are used to interconnect components on printed circuits
and integrated circuits working at microwave frequencies because the planar type fits in well with the
manufacturing methods for these components. Transmission lines are more than simply
interconnections. With simple interconnections, the propagation of the electromagnetic wave along the
wire is fast enough to be considered instantaneous, and the voltages at each end of the wire can be
considered identical. If the wire is longer than a large fraction of a wavelength (one tenth is often used
as a rule of thumb), these assumptions are no longer true and transmission line theory must...

Electrical engineering

specializations including hardware engineering, power electronics, electromagnetics and waves,
microwave engineering, nanotechnology, electrochemistry

Electrical engineering is an engineering discipline concerned with the study, design, and application of
equipment, devices, and systems that use electricity, electronics, and electromagnetism. It emerged as
an identifiable occupation in the latter half of the 19th century after the commercialization of the electric
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telegraph, the telephone, and electrical power generation, distribution, and use.

Electrical engineering is divided into a wide range of different fields, including computer engineering,
systems engineering, power engineering, telecommunications, radio-frequency engineering, signal
processing, instrumentation, photovoltaic cells, electronics, and optics and photonics. Many of these
disciplines overlap with other engineering branches, spanning a huge number of specializations
including...
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Mathematical optimization (alternatively spelled optimisation) or mathematical programming is the
selection of a best element, with regard to some criteria, from some set of available alternatives. It is
generally divided into two subfields: discrete optimization and continuous optimization. Optimization
problems arise in all quantitative disciplines from computer science and engineering to operations
research and economics, and the development of solution methods has been of interest in mathematics
for centuries.

In the more general approach, an optimization problem consists of maximizing or minimizing a real
function by systematically choosing input values from within an allowed set and computing the value of
the function. The generalization of optimization theory and techniques to other...
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An electronic oscillator is an electronic circuit that produces a periodic, oscillating or alternating current
(AC) signal, usually a sine wave, square wave or a triangle wave, powered by a direct current (DC)
source. Oscillators are found in many electronic devices, such as radio receivers, television sets, radio
and television broadcast transmitters, computers, computer peripherals, cellphones, radar, and many
other devices.

Oscillators are often characterized by the frequency of their output signal:

A low-frequency oscillator (LFO) is an oscillator that generates a frequency below approximately 20 Hz.
This term is typically used in the field of audio synthesizers, to distinguish it from an audio frequency
oscillator.

An audio oscillator produces frequencies in the audio range, 20 Hz to...
Direction finding

occurred in the following decade. Microwave signals have short wavelengths, which results in greatly
improved target resolution when compared to RF systems

Direction finding (DF), radio direction finding (RDF), or radiogoniometry is the use of radio waves to
determine the direction to a radio source. The source may be a cooperating radio transmitter or may be
an inadvertent source, a naturally occurring radio source, or an illicit or enemy system. Radio direction
finding differs from radar in that only the direction is determined by any one receiver; a radar system
usually also gives a distance to the object of interest, as well as direction. By triangulation, the location
of a radio source can be determined by measuring its direction from two or more locations. Radio
direction finding is used in radio navigation for ships and aircraft, to locate emergency transmitters for
search and rescue, for tracking wildlife, and to locate illegal or interfering...

Heterodyne

loudspeaker. The superheterodyne receiver has several advantages over previous receiver designs. One
advantage is easier tuning; only the RF filter and the LO are

A heterodyne is a signal frequency that is created by combining or mixing two other frequencies using a
signal processing technique called heterodyning, which was invented by Canadian inventor-engineer
Reginald Fessenden. Heterodyning is used to shift signals from one frequency range into another, and is
also involved in the processes of modulation and demodulation. The two input frequencies are combined
in a nonlinear signal-processing device such as a vacuum tube, transistor, or diode, usually called a
mixer.

In the most common application, two signals at frequencies f1 and f2 are mixed, creating two new
signals, one at the sum of the two frequencies f1 + 2, and the other at the difference between the two
frequencies f1 — f2. The new signal frequencies are called heterodynes. Typically...

Electronics

power RF amplifiers, cathode-ray tubes, specialist audio equipment, guitar amplifiers and some
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microwave devices. In April 1955, the IBM 608 was the first

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...
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