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Present and emerging scenarios for SDR space borne 

2Introduction

Present and emerging scenarios for SDR space-borne 
applications

Focus on three illustrated space missions
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Design flexibility as optimal usage of in-orbit resources: communication 
payload and satellite subsystems
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Present and emerging scenarios

payload and satellite subsystems.

Advantages of the reconfigurable technologies: „pre-launch flexibility“, 
„post-launch flexibility“.

P l h fl ibilit “ P t l h fl ibilit “„Pre-launch flexibility“ „Post-launch flexibility“
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TT&R subsystem for a GEO and LEO platform: AISCOMM, GEO-COM

A RF i t t llit  li k i  f  f t  t llit  t k
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Three selected space missions 

A RF inter-satellite link scenario for future satellite networks

GEO-COMM AISCOMM
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RF ISL scenario
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ADCs and FPGAs manufacturers

Analogue to Digital Converters

Considered ADC in the survey: > 1 [Msps] of sampling speed

Commercial ADC manufacturers:  Analog Devices, National Commercial ADC manufacturers:  Analog Devices, National 
Semiconductors, Texas Instruments

Radiation hardened ADC manufacturers: Maxwell, Analog Devices, S3 
Group, ST Microelectronics, Texas InstrumentsGroup, ST Microelectronics, Texas Instruments

Totally more than 500 components

FPGAFPGAs

Commercial FPGA manufacturers: Xilinx, Altera
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Commercial FPGA manufacturers: Xilinx, Altera

Radiation hardened FPGA manufacturers: Xilinx, Actel, Aeroflex
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ADCs and FPGAs manufacturers
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ADCs survey
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ADCs survey 
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ADCs survey 
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ADCs survey – GEO-COMM and           AISCOMM 

ADCs requirements easily
satisfied by the currently

il bl tavailable components
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ADC RF ISL
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ADCs survey – RF ISL 

•Not yet space-qualified 
components available able to p
fullfill them

•Possible solution for a reduced 
ddata rate
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FPGA

Estimation of  absolute FPGA power consumption is difficult

Rough worst case estimate: clock frequency of 100 MHz  all logic resources 
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FPGAs survey  

Rough worst case estimate: clock frequency of 100 MHz, all logic resources 
(look-up tables, flip-flops, multipliers) were used on each device.
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Considerable market delay (ADCs)
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Conclusions  

Components Months of difference between the commercialComponents Months  of  difference  between  the  commercial 
and the space qualified version release dates 

Analog Devices  
AD1671 184 
AD1672 175 
AD6645 76 
AD9054 80 
AD9042 133 
AD9058 61 
AD9283 102AD9283 102 
   
National Semiconductor  
ADC081S101 181 
   

I   6 

Texas Instruments  
ADS5424SP 45 
 

In average 9.6 years
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Considerable market delay
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Conclusions  

Components  Months  of  difference  between  the  commercial 
and the space qualified version release dates 

Xilinx Virtex 5 50Xilinx Virtex 5  50

Actel RT ProAsic 3  28

Aeroflex Eclipse  25

In average 2 8 years

p

 

In average 2.8 years
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Questions ??


