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§  3U CubeSat 
      - Three year mission with one year science 
      - new proposal for extension 
§  Expected delivery of CubeSat May-2015 

First fully NASA funded CubeSat	


	


Novel innovative sensor MERiT: 
  Miniaturized Electron Proton Telescope 
        
Synergistic science with Van Allen Probes  

Primary Science Goal:  How are electrons 
energized and how are they lost from the 
Earth’s radiation belts ? 
Secondary Science:  How are solar flare 
electrons energized ? 
 

xxxxx	
  

§  MERiT : Miniaturized Electron pRoton Telescope 

      -  SSD and APD particle telescope (REPT heritage)  
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Proton Efficiencies: CeREs

MERiT/SSD differential channels and science data 

        MERiT electron and Proton efficiencies (Geant4) 

1.0    1.3     1.7    2.2     2.9   3.7     4.8    6.3     8.2  

7.2   9.4   12.2   15.9     20.7  26.9    35    45.5       59    76.7 

The encoding rate for the cadet radio is 2500 bytes/second. 
This works out to 1.728Gb per day.  



MERiT/APD differential channels and science data 

Electrons  
~7 to ~40 keV 



MERiT/APD differential channels and science data 



MERiT/APD differential channels and science data 





Thanks ! 



CSPv1 processor developed by the Center for High 
Performance Computing (CHREC) 

§   CHREC Space Processor (CSPv1) 

      - Xilinx Zynq-7020 Processor (COTS) 

      -  combination of COTS, RadHard, fault tolerance 

      - custom, lightweight, Linux-based operating 

         system on the ARM cores  

 

§  Flight software  

     -  integrated the Core Flight Executive (cFE) flight 

        software framework  (designed specifically for  

        s/c and instruments on embedded platforms)  

     - the Core Flight System (CFS)  

    -  both  from NASA Goddard.  
All COTS CSPv1 board in 1U form factor 

CHREC: University of Florida (lead), NASA Goddard, and Brigham Young University,  
NASA Kennedy, Honeywell, Space Micro, L-3 CE, NASA Johnson, NASA Ames, Xilinx, … 



APD_PHA	
  IP	
  

SSD_Singles	
  
Rate	
  IP	
  

SSD_PHA	
  IP	
  	
  

APD_Singles	
  
Rate	
  IP	
  

APD[1:4]	
  

SSD_Validity	
  
Bit	
  Generator	
  

IP	
  

Electron	
  
DifferenFal	
  

Channel	
  Logic	
  
Analyzer	
  IP	
  

Proton	
  
DifferenFal	
  

Channel	
  Logic	
  
Analyzer	
  IP	
  

APD	
  DifferenFal	
  
Channel	
  Logic	
  
Analyzer	
  IP	
  

Valid	
  

Valid	
  

SSD_2	
  
SSD[1:16]	
  

Start	
  
Stop	
  

SSD_3	
  

SSD_4	
  

SSD_5	
  

SSD_6	
  

SSD_7	
  

SSD_8	
  

Start	
  
	
  Stop	
  

Start	
  
	
  Stop	
  

Start	
  
	
  Stop	
  

Start	
  
	
  Stop	
  

Start	
  
	
  Stop	
  
Start	
  
	
  Stop	
  

Start_SSD(1:8)	
  

Channel(1:8)	
  

PHA	
  [1:8]	
  

SSD_1	
   Start	
  
Stop	
  

APD_1	
   Start	
  
Stop	
  

APD_2	
   Start	
  
Stop	
  

APD_3	
   Start	
  
Stop	
  

APD_4	
   Start	
  
Stop	
  

PHA	
  [1:8]	
  

PHA	
  [1:8]	
  

Start_APD(1:4)	
  

Start_SSD(1:8)	
  

Start_SSD(1:8)	
  

Stop_SSD(1:8)	
  

Channel(1:10)	
  

Channel(1:64)	
  

Singles_Rate	
  (1:8)	
  

APD_PHA(1:4)	
  

SSD_PHA(1:8)	
  

FPGA implementation of MERiT data processing 
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CeREs Power budget 
CeREs solar panels:  ClydeSpace,  4 deployable -cell panels  (28°C,  7W/panel)    
   


