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Abstract

Research was completed on the Proton300k™, a radiation 
hardened and SEE fault tolerant, reconfigurable FPGA 
computing platform.  

The research included development of a unique SEU 
mitigation technique, TTMR™ (Time-Triple Modular 
Redundancy), which enables detection and correction of 
SEUs in reconfigurable FPGA logic blocks.  

Additional research was completed on a hardware and 
software method , Hardened Core-2™, for detection and 
correction of SEFI and reconfiguration errors.

RH Reconfigurable Computing Platform
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Research was completed on a radiation hardened and SEE fault tolerant 
reconfigurable FPGA computing platform, termed the Proton300k™.  The 
research included development of a unique SEU mitigation technique, called 
Time-Triple Modular Redundancy™, which enables detection and correction 
of SEUs in reconfigurable FPGA logic blocks. 

TTMR™* For FPGA

*US Patent 7,260,742
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TTMR™* for Processors

*US Patent 7,260,742

Space Micro Inc MAPLD 2008 Poster Session www.spacemicro.com



H-CORE2™* for FPGA
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H-CORE™* for Processors

Hardware:
Rad-Hard External watchdog, 

sends functional interrupts and 
resets as required

Software:
Generate health /status signals, 

and runs interrupt routines
H-Core IC, Monitor signals, 

initiate post-SEFI recovery using 
interrupts, and full reset as required

*U.S. Patents 7,237,148
7,260,742

Space Micro Inc MAPLD 2008 Poster Session www.spacemicro.com



Radiation Test Results

UC Davis SEE Tests of Proton300k™ Dec 10, 2007

Test Results:
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TTMR™ & HCore-2™ combined with Xilinx Virtex FPGA provides Radiation Hardened, 
reconfigurable computing platform.  

RH Reconfigurable 
Encryptor Application
Of Proton300k™ :

Capabilities:
>4Gbps encryption speed
>1,000 tunnels, NSA Type 1

encryption 
TID >100 krad(Si)
SEU <1E-3 unrecoverable 

errors/day
SEFI Fully recoverable

Summary of Results:

A very high-speed, HAIPE
compatible Encryptor, in-
orbit reprogrammable

Proton300k™ Encryptor
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