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History of Infrared Detectors and Systems
Infrared imaging systems trace their origins to the
year 1800 when John Frederik William Herschel’s
experiments on refraction of invisible rays using a prism
and a monochromator discovered infrared radiation,
which Herschel called “calorific rays.”
The initial infrared radiation detection systems were
based on thermometers, thermocouples, and bolometers. In
1821, Thomas Johann Seebeck discovered the thermoelectric
effect, and soon thereafter, in 1829, Leopoldo Nobili created
the first thermocouple. Then in 1835, together with Macedonio Melloni, Nobili constructed a thermopile capable of
sensing a person 10 m away. Samuel Pierpont Langley
invented the first bolometer/thermistor in 1878. This radiantheat detector was sensitive to differences in temperature of one
hundred-thousandth of a degree Celsius, which enabled the
study of the solar irradiance far into the infrared spectrum.
The development of modern infrared detectors became
possible after John Bardeen and William Shockley
invented the transistor in 1947. Thereafter, InSb, HgCdTe,
and Si photon detectors were developed. Texas Instruments developed the first forward-looking infrared system
in 1963, with production in 1966, and in 1969, the chargecoupled device (CCD) was developed by AT&T Bell Labs.
Photon infrared technology combined with molecular beam
epitaxy and photolithographic processes revolutionized the
semiconductor industry, thus enabling the design and
fabrication of complex focal plane arrays.
Three generations of systems may be considered for the
foremost military and civilian applications. The firstgeneration systems were scanning systems limited to single
and sparsely populated linear array elements. These devices
did not include multiplexing functions in the focal plane.
Monolithic and hybrid detector FPA technology with multiplexing read-out circuitry in the focal plane belong to the
second-generation systems. Third-generation FPAs are
being actively developed and contain several orders of
magnitude more pixel elements than the second-generation,
as well as many other superior on-chip features.
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Detector IRFPA Roadmap

Since 1980, the size of infrared focal plane arrays
(IRFPAs) has been increasing at an exponential rate
following Moore’s law, with the number of pixel elements
doubling nearly every 1½ years. Essentially, the FPA
technology has been increasing at the same rate as
random-access memory integrated circuits (RAMICs), but
lag in size by approximately 10 years. The pixel density of
IRFPAs will keep increasing with time but perhaps below
Moore’s curve. Most high-volume commercial applications
can be utterly satisfied with the current array formats.
Market forces that demanded larger FPAs in the past have
loosened their grip now that the megapixel barrier has
been broken. Military projects will continue to demand
larger arrays.
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