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The inception of Microelectromechanical Systems
(MEMS) devices occurred in many places and
through the ideas and endeavors of several
iIndividuals. Worldwide, new MEMS technologies
and applications are being developed every day.

This unit gives a broad look at some of the
milestones which have contributed to the
development of MEMS as we know them today.



A Name three major MEMS technology
processes which have emerged in MEMS
history.

A Name at least three major MEMS milestones
which have occurred throughout MEMS
history.
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Introduction to MEMS
-

x Manufactured onto semiconductor
material

x Used to make sensors, actuators,
accelerometers, switches, and light
reflectors

x  Used in automobiles, aerospace
technology, biomedical applications, ink

Three MEMS blood pressure sensors on a

jet printers, wireless and optical head of a pin
communications oy e amot AL

x  Range in size from a millionth of a meter
(micrometer) to a thousandth of a meter
(millimeter.)
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1947 Invention of the Point Contact Transistor

x  Atransistor uses electrical current or a
small amount of voltage to control a
larger change in current or voltage.

x  Transistors are the building blocks of
computers, cellular phones, and all other
modern electronics.

x In 1947, William Shockley, John Bardeen,
and Walter Brattain of Bell Laboratories
built the first point-contact transistor.

x  The first transistor used germanium, a
semiconductive chemical . i s

[Photo Courtesy of The Porticus Centre]

x It demonstrated the capability of building
transistors with semiconductive materials.
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1954 IDiscoveryofthdiezoresistivefiectin
Siliconandisermantm
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Discovered in 1954 by C.S. Smith.

The piezoresistive effect of semiconductor
can be several magnitudes larger than that in
metals.

This discovery showed that silicon and
germanium could sense air or water
pressure better than metal

Many MEMS devices such as strain gauges,

pressure sensors, and accelerometers
utilize the piezoresistive effect in silicon.

Strain gauges began to be developed
commercially in 1958.
An Example of a Piezoresistive Pressure

Kulite was founded in 1959 as the first Sensor
. .- . [MTTC Pressure Sensor]
commercial source of silicon strain gages .
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1958 Invention First Integrated Circuit/(1C)

x Prior to the invention of the IC there were
limits on the size of transistors. They had to
be connected to wires and other electronics.

x An IC includes the transistors, resistors,
capacitors, and wires.

x If a circuit could be made all together on one
substrate, then the whole device could be
made smaller

x In 1958, Jack Kilby from Texas Instruments
built a "Solid Circu
chip: 1 transistor, 3 resistors, and 1

CapaCIto - Texas Instrument's First Integrated Circuit
x  Shortly after Robert Noyce from Fairchild [Photos Courtesy of Texas Instruments]

Semiconductor made the first "Unitary

Circuitin on a silicon chip.

x  The first patent was awarded in 1961 to
Robert Noyce.
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1959 "There's Plenty ‘of Room at.the Bottom"

Richard Feynmands nATHh
Bottomo was present
American Physical Society in 1959.

x  The talk popularized the growth of micro and
nano technology.

x  Feynman introduced the possibility of
manipulating matter on an atomic scale.

x  He was interested in denser computer circuitry,
and microscopes which could see things much
smaller than is possible with scanning electron
microscopes.

x  He challenged his audience to design and build Richard Feynman on his bongos
a tiny motor or to write the information from a ot credt Tom Haney
page of a book on a surface 1/25,000.

x  For each challenge, he offered prizes of $1000.

x  Foresight Nanotech Institute has been issuing
the Feynman Prize in Nanotechnology each
year since 1997.
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1968 The 'Resonant Gate Transistor:Patented
[

x In 1964, Harvey Nathanson from
Westinghouse produced the first batch
fabricated MEMS device.

x This device joined a mechanical
component with electronic elements
and was called a resonant gate
transistor (RGT).

x The RGT was a gold resonating MOS
gate structure.

x It was approximately one millimeter
long and it responded to a very narrow
range of electrical input signals.

x It served as a frequency filter for ICs.

x The RGT was the earliest
demonstration of micro electrostatic
actuators.

x It was also the first demonstration of
surface micromaching techniques.

Resonant Gate Transistor
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