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Several generations of radiation hardened memory products were developed to support space applications.  Both process technology enhancements and specialized design techniques were used to overcome the weaknesses of commercial memories when used in the space environment.  The natural advancement of semiconductor technology was used to progressively increase density, enhance performance, and reduce power consumption. 

Historically, radiation hardened memories for space were fabricated at specialized foundries to achieve strategic levels of radiation hardness for both natural space and military applications. These memories are available under the Qualified Manufacturer Listing (QML) program with Q- and V-level screening. The demand for higher densities and lower cost, however, are pushing for design compatibility with state-of-the-art commercial foundries for 4M SRAM and beyond, and creating a new set of products targeting natural space. The SRAM will receive the QML qualification with T-level screening.

For applications requiring large size memories, users had to rely on commercially available DRAM, repackaged in high-density hermetic packages. The implementation ranges from 16M DRAM in stacked TSOP and mounted in hermetic cards, to memory cubes for high-density digital space recorder applications.

A significant effort was spent on identifying suitable 64M (and beyond) SDRAM for space flight. Problems encountered were latchup, both destructive and non-destructive, low total dose tolerance, stuck bits that limit error correction capability, and significant variability by manufacturer and product vintage. A commercial 64M SDRAM was finally identified, and assessment of error rate was made for various orbital environments.  This raises the concern over viability of future generations of commercial memories in space.

The trend in commercial technology response to space radiation increased the need for a radiation hardened solution for dense memories.  This is being addressed at BAE SYSTEMS with a program to integrate phase-change material with radiation hardened CMOS.  This chalcogenide based memory referred to as OUM™ offers the promise of high density, high performance, low voltage, non-volatility and compatibility with standard CMOS processing.
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