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Current and future space applications emphasize the need for modern high-performance space microprocessors. Understanding processor applicability and challenges required to be met depend upon understanding the flight environment, the interaction with devices, the response of devices and circuits to the environmental stimulus as well as the specific nature of the application.

Space processors have to operate in highly variable radiation environment. Variation with time and orbit is highly modulated by solar activities and the location of the space vehicle with respect to the radiation belts. The response of processors to solar flares may limit the applicability of commonly employed mitigation techniques such as triple-modular-redundancy in modern microelectronics. As the technology migrates to smaller feature size, higher performance and lower power, the sensitivity to single event effects (SEE) of galactic cosmic rays (GCR) and protons increase dramatically to the level that necessitates the development of radiation hardened processors for space applications.

Three generations of radiation hardened microprocessors have been developed and qualified for space flight. Each generation offers an order of magnitude increase in [processor capability over the previous generation. The GVSC (Generic VHSIC Space-borne Computer), a 16-bit microprocessor, is a multi-chip implementation of military 1750A architecture fabricated in 1.0µm/0.8µm radiation hardened CMOS. The RAD6000 is the first 32-bit space microprocessor based on the IBM RS/6000 Power Architecture. It is fabricated in a radiation hardened 0.5µm CMOS. As of October 2001, 278 radiation hardened processors (GVSC and RAD6000) are operating is space on board of 86 separate platforms. The last and most modern microprocessor for space is the RAD750. It is a fully licensed, certified PowerPC 750. It is fabricated in a radiation tolerant 0.25µm CMOS process and is targeted for migration to strategically hard process (0.25µm and 0.18µm). The RAD750 currently operates at 133MHz, offering 240MIPS performance.

In addition to the microprocessor chip, a Bridge chip was developed to support access to the PCI and memory. The RAD750 Compact PCI processor board was qualified for X-2000 applications.

BAE SYSTEMS has identified technology and processor roadmaps that will enhance product offering over the next five years.
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