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Abstract
 

Teledyne Imaging Sensors (TIS) is a world leader in the development and production of visible and infrared focal plane arrays.  TIS arrays are used by nearly every major astronomical observatory, on the ground and in space (including the Hubble Space Telescope, James Webb Space Telescope and the Wide-Field Infrared Survey Explorer).   TIS arrays are in several planetary exploration missions, including the Mars Reconnaissance Orbiter, Deep Impact, and the Moon Mineralogy Mapper.  For Earth Observation, TIS sensors are flying in or being built for several missions including GOES and NPOESS.
TIS produces a wide range of CMOS-based imaging sensors, which include monolithic CMOS (with the photodiode in the silicon readout circuitry) and hybrid CMOS sensors that combine a detector layer with the readout circuit.  The detector layer can be optimized for the wavelength of operation, and TIS primarily uses silicon for x-ray, UV and visible sensing and Mercury-Cadmium-Telluride (HgCdTe) for visible-infrared sensing.  The bandgap of the HgCdTe can be tuned to produce shortwave (1.7 and 2.5 micron), midwave (5 micron) or longer wavelength (10 to 15 micron) cutoff detectors.  Since HgCdTe is also sensitive to visible light, a single detector can be used for the 400-2500 nm bandpass that is optimal for some hyperspectral imaging applications.  TIS is also developing a variety of specialty sensors, such as very high speed imagers (360 nsec frame time), laser ranging sensors, and event driven imagers that can detect single events at high frame rate over a wide field of view.  Some of these sensors are analog devices. Other sensors are fully integrated systems-on-a-chip that include high speed analog-to-digital converters: photons in, digital data out.  For the analog readout circuits, TIS has developed a special application specific integrated circuit (ASIC) that provides all functionality of focal plane electronics on a small chip, giving a large savings in size, weight and power for space missions.  This SIDECAR ASIC is being used in three of the instruments of the James Webb Space Telescope, and for the ACS Repair of the Hubble Space Telescope.
The development and production of imaging sensors is enabled by a world-class CMOS design group, a state-of-the-art manufacturing facility, and unique capabilities in MBE growth of infrared detector material.  This talk will present an overview of the imaging technologies at TIS, as well as more detailed information on technologies that may be of specific interest to Fermi National Accelerator Laboratory.
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