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65 nm Space-Grade/COTS FPGAs

Xilinx NanoXplore NanoXplore Microsemi Microsemi

V5QV NG-MEDIUM NG-LARGE RTG4 IGLOO2/SF2

Core Voltage (V) 1.0 1.2 1.2 1.2 1.2

Speed (MHz) 450 250 TBD 300 300

Memory (Mb) 10.9 2.8 9.8 5 0.7 to 5

No. of LUTs (k) 87.9 34.2 137 151 6 to 146

No. of Flip Flops (k) 87.9 32.2 129 151 6 to 146

Transceivers
18 at 3.125 

Gbps
 24 at 6.25 Gbps 24 at 3.125 Gbps

0 to 16 at 5 

Gbps

User I/O 836 390/208 TBD 720 209 to 574



Xilinx Radiation-Hardened V5QV

• RHBC & RHBA

• Hardened CRAM cells

• SEU & SET Hardened CRAM & 
JTAG Ctrl logic using TMR

• BRAM EDAC with 
autonomous write back

• SEU Hardened I/O Flip Flops 

• SEU & SET Hardened DCI 
Control

• SEU & SET Hardened CLB Flip 
Flops. 

• Hardened MGTs
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RHBP
65 nm – TID = 1 MRad(Si)
Thin Epi for SEL immunity

RHBL
Interleaved CRAM
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BRAVE, ITAR/EAR-Free Rad-Hard FPGAs

Spacechips (c) 2018 4

RHBA

RHBC
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RHBD BRAVE
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RHBA

RHBL

RHBP



Flash RTG4

• Flash configuration 
immune to radiation

• 65 nm and Epi for SEL 
immunity - RHBP

• Indirectly Coupled 
Interconnected for TID

• SET & SEU Hardened Flip 
Flops using TMR - RHBC

• SECDED EDAC on LSRAM 
and uSRAM - RHBA

• Interleaving of memory 
cells - RHBL
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65nm, Flash, Microsemi IGLOO2
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65nm, Flash, Smart Fusion 2 SoC
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RTG4 vs. Hardened SRAM Configuration
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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

mailto:rajan@spacechips.co.uk
http://www.out-of-this-world-design.info/
http://www.out-of-this-world-design.info/
http://www.out-of-this-world-design.info/
http://www.out-of-this-world-design.info/
http://www.out-of-this-world-design.info/
http://www.out-of-this-world-design.info/
http://www.out-of-this-world-design.info/
http://www.out-of-this-world-design.info/
http://www.out-of-this-world-design.info/
https://www.linkedin.com/groups/8349445

