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Fast Analog-to-Digital Converter (ADC)


Technical Description

The NASA NMP EO-3 GIFTS mission includes the validation of an ultra-low-power (( 30mW/MSPS), radiation-hardened analog-to-digital (A/D) converter.  The function of the fast A/D converter is to provide high-speed analog-to-digital conversion of Focal Plane Array (FPA) signals for Digital Signal Processing (DSP) and data compression.  
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Figure 1:  Rad Hard Data Acquisition System-on-a-Chip, in a 52 pin J-lead package
Converter specifications:

1. Implemented as an Application Specific Integrated Circuit (ASIC)

2. Provides a sample-and-hold and 14-bit (13.2 effective bits) A/D converter in a single monolithic device having a 0.5 micron CMOS feature size

3. Provides 1Mrad (Si) radiation hardness

4. Capable of operating at speeds up to 10 MSPS
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Figure 2:  Rad Hard Data Acquisition System-on-a-Chip functional diagram
Performance
The following list defines the ADC predicted performance:
· 14-bit ADC (13.2 effective)

· Radiation hard to > 1 Mrad

· Low power <30 mW/MSPS

· 10 MHz sample rate

· On-chip signal interface circuitry

· Gain adjust

· Signal dynamic range mapping

Heritage

Raytheon Internal Research and Development:

· 14-bit A/D

· Rad-hard by design

Development Schedule

The ADC technology is currently at a technology readiness level of 5.

 Major milestones in the ADC development follow:

	Milestone
	Date

	Design (3-6 month process)
	Complete

	Prototype Chip Fabrication (3-month process)
	Developed

	Radiation Tests (one month process)
	Complete

	Voltage/Temperature Stress Tests (2-weeks)
	Complete

	Flight Chip Processing (3-month process)
	Underway

	Delivery to GIFTS
	Nov 2003


Level of Proprietary Technologies

The detailed circuit designs and the techniques used to achieve high levels of radiation hardness are considered proprietary.


Point of Contact:


Lead Engineer:  Sven Nystrom

Raytheon

2000 El Segundo Blvd

Segundo, CA  90245

(310) 647-4713

scnystrom@raytheon.com
_1055670921.doc
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