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Space-Grade/COTS FPGAs
Xilinx NanoXplore NanoXplore Xilinx Microsemi Microsemi

V5QV NG-ULTRA NG-LARGE KU060 RTG4 IGLOO2/SF2

Core Voltage (V) 1.0 TBD (< 1V) 1.2 0.9 1.2 1.2

Speed (MHz) 450 TBD TBD 1000 300 300

Memory (Mb) 10.9 32 9.8 38 5 0.7 to 5

No. of LUTs (k) 87.9 TBD 137 331 151 6 to 146

No. of Flip Flops (k) 87.9 TBD 129 663 151 6 to 146

Transceivers
18 at 3.125 

Gbps
? at 12.5 Gbps 24 at 6.25 Gbps 32 at 12.5 Gbps

24 at 3.125 

Gbps

0 to 16 at 5 

Gbps

User I/O 836 TBD TBD 624 720 209 to 574



20 nm Fabrication Technology Advantages

• 20 nm delivers higher bandwidth, more logic resources at 
lower power.

• Power Consumption Advantages
– Lower power operation due to a core voltage of 0.9 V and smaller 

capacitive loads:

– Pdynamic α CV2 25% lower than equivalent 1.0/1.2 V FPGAs

– Pstatic α V3 > 30% lower than equivalent 1.0/1.2 V FPGAs
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Radiation Hardness

• Same silicon as commercial version

• Scaling benefits

• SEL (Sandia) = 79.2 MeV-cm2/mg

• TID = 100 Krad (Si)

• TMR FT MicroBlaze, 32-bit RISC CPU

• CRAM is interleaved, SEM IP for mitigation

• User triplication, EDAC and scrubbing
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16 nm MPSoC
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70% utilisation = 13W
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Email : rajan@spacechips.co.uk

Blog on Space Electronics : www.out-of-this-world-design.info

Linked-In Group on Space-Grade FPGAs : https://www.linkedin.com/groups/8349445
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