
Instrumentation

SpaceCube v2.0 Processor 
with DDR2 Memory Upgrade
Greater memory throughput to support the next generation of 
instruments. 

The DDR SDRAM memory dies that had been radiation tested and flight 
qualified have reached end of life. The remaining stock of DDR SDRAM is 
rapidly dwindling and future projects will require a change to DDR2 
SDRAM. Additionally, the next generation of instruments are set to 
produce even greater amounts of science data and require even more 
memory bandwidth for on-board processing. Switching to DDR2 
improves support for new instruments because it can provide more than 
a 2x memory speedup over the DDR1 design.

BENEFITS

Greater memory bandwidth for on-board 
processing and image processing applications

RAM operates at lower voltage



THE TECHNOLOGY

This new version of the card assembly will feature a total of eight 4x DDR2 
SDRAM memories per Xilinx FPGA. A dedicated regulator was included to 
compensate for the lower operating voltage of DDR2 in comparison to the 
older DDR memory. The DDR2 memories are grouped in pairs with 
shared address/command/control lines. By sharing those lines, the 
number of Xilinx I/O’s for the DDR2 interfaces could be reduced. These 
improvements extend the life and design of the processor and provide 
even greater memory throughput to support the next generation of 
instruments.

APPLICATIONS

The technology has several potential applications:

Onboard computing / processing for 
satellites and spacecraft

PUBLICATIONS

Patent No: 10667398; 11109485
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NASA's Technology Transfer Program pursues the 
widest possible applications of agency technology 
to benefit US citizens. Through partnerships and 
licensing agreements with industry, the program 
ensures that NASA's investments in pioneering 
research find secondary uses that benefit the 
economy, create jobs, and improve quality of life.
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