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Active Pixel Sensor (APS) 

Technical Description
The NASA NMP EO3 GIFTS mission includes the validation of an APS as the visible imager detector for identifying cloud cover and for providing visible registration of the infrared images. The APS, which is a potential replacement for conventional CCDs, is an ultra-low power, miniature, integrated, single-chip digital imager. The imager consists of (1) a 512 ( 512 pixel array; (2) timing and control for the self-sequencing of the array; (3) serial analog, serial digital, or parallel digital output via 512-column parallel array of 10-bit analog-to-digital converters; (4) registers that allow the user to dial in exposure time, speed of operation, bias setting, region-of-interest definition, gain, and output data formats; and (5) a set of digital-to-analog converters for on-chip generation of bias voltages

Performance

The following table lists the performance parameters of the APS:

	Parameter
	Analog Value
	Digital Value

	Miniature single-chip imager
	512 ( 512 visible pixel array
	512 ( 512 visible pixel array

	Operating temperature
	140 K ± 3 K
	140 K ± 3 K

	Power supply
	3.3V ± 3 percent
	3.3 V ± 3 percent

	Pixel size
	12 (m
	12 (m

	QE at—

500 nm

600 nm

800 nm
	>35 percent at RT

>35 percent at RT

>20 percent at RT
	>35 percent at RT

>35 percent at RT

>20 percent at RT

	Dynamic range
	>65 dB at RT
	>TBD dB at RT

	Responsivity
	>1.3 (V/photon at RT, broadband
	>1.3 (V/photon at RT, broadband 

	Feature
	On-chip timing and control
	On-chip timing and control

	Output
	Two-wire differential analog
	TBD-wire 10 bit digital

	Input interface
	Digital sync serial
	Digital sync serial

	Power
	<30 mW at 10 MHz clock rate
	<50 mW at 10 MHz clock rate

	Radiation Tolerance
	>60 krad
	> 60 krad


Heritage

EUROPA – 2000

STRV-1D APS – 1999

MUSES-CN APS – 1998

DS-1 MICAS APS – 1997

Development Schedule

This technology is currently at Technology Readiness Level 6. Major milestones in the development schedule follow:

	Milestone
	Date

	VIDI tested at 140K using 10 bit parallel data from A/D converter 
	April 9, 2002

	Radiation Test for gamma, proton and Single Event Effects
	Sept. 12, 2002

	APS Lifetime Testing
	Nov. 1, 2002

	Flight Prototype Testing
	June 9, 2003

	Delivery of Engr. Window framed VIDI to SDL
	July 7, 2003

	Characterization of window framed VIDI at LaRC
	Sept. 11, 2003

	Flight APS Fabrication / Tests
	Nov. 11, 2003

	Flight APS Delivery
	March 31, 2004


Level of Proprietary Technologies

There are no proprietary issues with the APS technology.
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