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The SCS750 single board computer is Maxwell’s answer to the space 

industry’s need for high-performance computing and on-board data 

processing while providing excellent reliability/upset immunity.  

There is a trend to perform data management and manipulation 

on the spacecraft, which requires a large amount of processing 

power.  This next generation super computer will enable future 

satellite designs to dramatically increase error-free, on-board data 

processing, mission planning and critical decision-making.  

The SCS750 has been designed to operate in a cPCI system target-

ing high performance computing and memory for the most demand-

ing space applications.  Its design decisions have been driven by a 

guarantee of the highest reliability and performance.  Maxwell has 

developed a comprehensive radiation mitigation strategy to provide 

total dose hardness, latchup immunity and upset error mitigation for 

the SCS750.  

•   

 

• up to �000X Better performance than Current Space 

 processor Boards

• Highest Space-Qualified performance @�800 mIpS

• Demonstrated radiation tolerance

  - Silicon-on-Insulator (SoI) processors

  - actel rtaX-S radiation tolerant fpGas

  - raD-paK® & raD-StaKtm packaged memories

• triple modular redundant processing

• advanced error Corrected SDram

• ultimate upgradeability

• Software Selectable power Consumption

 from 7-25 watts typical

• Standard Development platform – Compatible

 with IBm's powerpC750tm

Overview of Specifications

Maxwell's SCS750 has become the benchmark of which all 

future space processor boards will be measured.

 
  SCS750F   FLIGHT MODULE

®

®

SUPER COMPUTER FOR SPACE

One board upset every 100 years in a GEO or 

LEO Orbit
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Power Input: 3.3V / 5V
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Synch/Asynch

Serial

Communications

Controller (SCC)
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JTAG/PowerPC ICE

CPU Error (3)
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>1,800 MIPS

40MHz Clock
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60X Master
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Distribution

SuROM/EEPROM

Write enables

Power

Switch

DC/DC

FPGA

Core
3.3V 1.5V
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Auto Controller/Peripheral Configuration
Cold Sparing Capable

Processor & SDRAM Error Logging
Front Panel Test Connector
Front Panel Flight Connector

Single Event Upset Mitigation

SCS750 Enhanced Features
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SCS750 Triple Redundant Processing
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 Triple Redundant Processing

• Detects upset
• flushes µprocessors memory into main memory
• tri-states upset µprocessor

• Scrubs memory contents
• restores memory back into µprocessors
• resynchronizes all three µprocessors into lockstep

tmr processor Seu flush tmr processor restore

flushes and restores in �ms!
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 Estimated MIPS vs. Code/Data Size
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SCS750 Performance Charts

 Software Selectable Power Consumption
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 RADIATION TOLERANCE 
 
 •   
 • tID: > �00 krad (Si) - orbit dependent 
 • SeL (th): > 80 meV-cm2/mg - all parts except SDram 
     ≈ 50 meV-cm2/mg - SDram

 PROCESSORS 
 
 (3) FULLY TMR PROTECTED PROCESSORS 
  • powerpC 750fXtm on Silicon on Insulator (SoI), 0.�3um 
  • 2.32 Dhrystone mIpS/mHz 
  • > �800 Dhrystone mIpS @ 800mHz 
  • �00 to 800mHz - Software Selectable Core Clock rateSSOR CACHE 
 L1 CACHE 
  • 32 KByte Instruction with parity 
  • 32 KByte Data with parity 
 L2 CACHE 
  • 5�2 KByte on-chip with eCC @ Cpu Core Clock rate

 MEMORY 
 
 VOLATILE 
 • 256 mByte SDram - reed-Solomon protected - Double Device Correction 
 NON-VOLATILE 
 • 8 mByte eeprom - eCC protected 
  - 7.0 mByte eeprom available to user 
  - 0.5 mByte primary Surom 
  - 0.5 mByte Secondary Surom (autoswap on primary failure)

 INTERFACES 
 
 cPCI BUS 
  • 6u 
  • 3.3V 
  • 32 bit, 33mHz 
  • master/target & Syscon/peripheral 
 1553 
  • BC/rt/mt 
  • Seu Immune 
 SERIAL 
  • uart ( asynchronous ), LVDS 
  • (2) uSrts ( Synchronous ), LVDS 
 PROGRAMMABLE I/O 

  • 32 programmable General purpose I/o (GpIo)

 POWER 
 
 • 7 - 25 watts ( typical ) dependent on clock rate/mIpS requirements 
 • 5V for �553 interface, 3.3V for rest of board

 OPERATING SYSTEM 
 
 • VxWorks, tornado

 TEMPERATURE 
 
 • -30°C  to  +65°C  ( acceptable Levels ) 
 • -�0°C  to  +70°C  ( Qualification Levels ) 

Maxwell Technologies, Inc
92�� Balboa avenue • San Diego, Ca 92�23 • uSa 
pHoNe:  +� (858) 503 3300
faX:  +� (858) 503 330�
emaIL:  info@maxwell.com
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• Detailed Specification
• user manual
  - Interface Control Documents
  - Software user’s manual (Sum)
• VxWorks® runtime License
• Certificate of Conformance
• Startup rom Source Code 
• functional test procedure 
  - test plan
  - test Log
• functional test report
• environmental test procedure (flight only)
  - test plan
  - test Log 
• environmental test report (flight only)

SCS750 mICroeLeCtroNICS

 Worldwide Headquarters 

for the most current information on maxwell products, visit:  www.maxwell.com

  Technical Specifications

   Board Support Package

 MECHANICAL 
 
 • 6u x �60mm 
     • �.5 Kg (3.3 Lbs.) max

 MODELS 
  

 SCS750F - FLIGHT CONFIGURATION 
 • rad-tolerant, Class “S” or equivalent Components 
 • Conduction Cooled 
 • 2 aCteL rtaX fpGas 
 
 SCS750E - ENGINEERING CONFIGURATION 
 • parts Identical to flight (Not screened to flight level) 
 • Conduction Cooled 
 • 2 aCteL rtaX fpGas 
 
 SCS750D - ENGINEERING DEVELOPMENT CONFIGURATION 
 • Commercial Components, aCteL fpGas 
 • full Hardware & Software Compatibility w/ e & f models 
 • Convection Cooled 
 
 SCS750P - PROTOTYPE CONFIGURATION 
 • Commercial Components, Xilinx fpGas 
 • Similar functionality to D, e & f models 
 • Convection Cooled 
   
  all models are available with an optional �553 interface

all specifications are subject to change.

One Board upset Every 100 Years in LEO or GEO Orbit
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