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First Transistor - Bell Labsc. 1947
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First Integrated Circuits

First prototypeintegrated circuit, fabricated by
Jack Kilby, summer 1958, Texas | nstruments.

First advertisement for integrated
circuits, Business Week, 3/26/60.
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First Microprocessor - Intel 4004 - 1971
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Micromachined sensors and
actuators, or “MEMS’ were

made possible by the existence of

cleanrooms for making
conventional integrated circuits.
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What'sIn a Name?
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Micromachined devices are
certainly not new. In fact, the
origins of some of the major

“families’ of devices can be
traced back to the 1960's and

19/0's.




Early MEMSWork at Stanford

Early “MEMS’ work funded by NASA and NIH - before NSF
and DARPA came on the scene.

Wise - Brain Probes- c. 1966.

Samaun - Relative Pressure Sensor - ¢. 1969.

Nunn - Micro Strain Gauge - c. 1972.

Terry - Gas Chromatography System - c. 1972.
Roylance - Micromachined Accelerometer - c. 1974.
Barth - Absolute Pressure Sensor - c. 1974.

(Thanksto Prof. Jim Angell for hisarchivesand recollections.)
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Ken Wise Brain Probe - 1966
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Courtesy Prof. Ken Wise, U. Michigan. G. Kovacs © 2002



FROJECTING 3#lly LAYER

RECORDING SITE—,

(b) SILICON CARRIER (b) 10 msec b=

Courtesy Prof. Ken Wise, U. Michigan.
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Ken Wise Brain
Probe - 1966
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Courtesy Prof. Ken Wise, U. Michigan.
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Samaun Rdative Pressure Sensor - 1969
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Fig. 5.2. Recording of the blood pressure in the left ventricle of a dog.
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Nunn - Micro Strain Gauge - 1972

Reference: Angdll, J. B., “ Transducersfor in vivo measur ement of force, strain and motion,” in “ Physical Sensorsfor Biomedical
Applications,” Neuman, M. R., Fleming, D. G., Cheung, P. W., and Ko, W. H. [eds.], CRC Press, Boca Raton, FL, 1980, pp. 46 - 53.
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Terry - Integrated Gas
Chromatography System - 1972
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Courtesy Dr. Steve Terry, EG& G | C Sensors.
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GASCHROMATOGRAPHY SYSTEM

ORIFICE FACKM SAMPLE.
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Source: Terry, S.C.,Jerman, J. H., and Angell, J. B., “A Gas

Chromatographic Air Analyzer Fabricated on a Silicon Wafer,” |EEE Courtesy Dr. S. Terry, EG& G | C Sensors, Inc.
Transactions on Electron Devices, vol. ED-26, no. 12, Dec. 1979, pp.

1880 - 1886. 1.5 meter GC column on 2" wafer.
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Courtesy Dr. S. Terry, EG& G IC Sensors, Inc. G. Kovacs © 2002




TR METAL
RESISTOR
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Courtesy Dr. S. Terry, EG& G I C Sensors, Inc. G. Kovacs © 2002




Courtesy Dr. S. Terry, EG& G IC Sensors, Inc. G. Kovacs © 2002
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Courtesy Dr. S. Terry, EG& G I C Sensors, Inc. G. Kovacs © 2002




Commercialization Effort
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Courtesy Prof. K. Petersen, Stanford Univer sity. G. Kovacs © 2002




-
|

Michramonitar 500

Courtesy Dr. S. Terry, EG& G I C Sensors, Inc. G. Kovacs © 2002



Roylance - Micromachined Accelerometer - 1974
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Piezoresistors
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Reference: Roylance, L. M. and Angell, J. B., “ A Batch- [ Silicon

Fabricated Silicon Accelerometer,” |EEE Transactions = Wy &y Frontside Photolithography

on Electron Devices, vol. ED-26, no. 12, Dec. 1979, .
pp. 1911 - 1017, Support Rim 1? KOH Etch

Beam Si Mass  Air Gap
After Roylance and Angell (1979).
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Modern

Silicon

Accelerometer

Courtesy of Dr. Kurt
Peter sen, L ucas NovaSensor
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MODERN MICROMACHINED
ACCELEROMETER (STRAIN GAUGE TYPE)
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ABSOLUTE PRESSURE TRANSDUCER
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M odern Pressure Sensor

Implanted
Bond Pads (Al) Piezor esistor

SILICON

GLASS SUBSTRATE

Reference: Bryzek, J., Petersen, K., Mallon, J. R., Christel, L., and Pourahmadi, F., “ Silicon Sensors and Microstructures,” L ucas NovaSensor,

1055 Mission Court, Fremont, CA, 1991.
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Images courtesy of L ucas NovaSensor.
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