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ABSTRACT

Many valuable lessons have been learned in the two decades since the design of Milstar's FEP (Fltsat EHF Package) on the Fltsatcom-7 satellite, as well as in the last decade since the design of the Space Surveillance Network's SBV (Space-Based Visible) package on the Midcourse Space Experiment satellite. Using these systems as a starting point, new information has been added and trends identified to aid designers in predicting future requirements for advanced packaging technology.

Although the general-purpose processors and memories used in SBV could be replaced, in a new design, by devices providing orders of magnitude performance improvement, none of the SBV signal processor component manufacturers remain in the military semiconductor business. Many important aspects of component-level quality assurance are now the responsibility of system-level design engineers, and customized process flows and inspection methods are required. Advanced packaging technology has, in general, made radiation testing an increasingly difficult task.

Advanced packaging requirements for COTS programmable processors are driven by Moore's Law, and lower cost is typically more important than high reliability for commercial markets. However, several manufacturers have proposed alternatives (e.g., "flexible munitions packages") that may provide improved reliability at lower cost for medium-volume markets. In any case, higher-density packaging technology at the device level has reduced, but not eliminated, the need for multi-chip modules and examples of both approaches can be seen on the latest offerings of single-board space computers.

For future systems, the impact of Moore's Law on programmable processors is likely to be diminished by software issues: it is not possible to effectively utilize new processors with old software development methodologies. However, continued Moore's Law improvements are likely to enable a variety of new system-on-a-chip (SoC) design methodologies, including the ability to load intellectual property (IP) "cores" into fully-programmable devices such as field-programmable gate arrays (FPGAs), indicating a continuing need for advanced FPGA packaging technology. Although SoC designs may provide advantages regarding customer control of IP, specific design parameters, choice of fabrication processes, foundries, packaging and qualification level, they also place the challenges and responsibilities formerly faced by chip designers back onto the end-user's system-level engineers. The result is that SoC designs are not necessarily more reliable unless "design for reliability" guidelines are developed, validated and successfully applied.

