
 
 

 

PowerPC 750FX is a registered trademark of International Business Machines (IBM) Corporation 

ESP750 Enhanced Space Processor Board 

ESP750 PowerPC CPU Card 

The ESP750 Enhanced Space Processor card has been 
designed for LEO and GEO missions.  This board represents 
MDA’s 6th generation of space computers and is designed and 
built to the highest mission/safety critical space standards.  

Featuring levels of integration normally found only on 
commercial products, the 3U Compact-PCI ESP750 Board 
provides high performance processing capabilities and I/O 
peripherals functions available through a front panel connector.  

The card is built around the IBM PowerPC 750FXTM processor 
operating at up to 733MHz and includes Level 1 (L1) and Level 
2 (L2) cache memory, on-board SDRAM, EEPROM, FLASH 
RAM, Built-In Test (BIT), a secure digital watchdog timer and a 
compliment of General Purpose I/O (GPIO), interrupt and timer 
functions. 

 

PROCESSOR 

·  PowerPC 750FXTM processor on Silicon-On-Insulator (SOI), 0.13µm 

·  Performance of 920MIPS @ 400MHz up to 1650MIPS @ 733MHz 

·  Single (32-bit) or double (64-bit) precision floating point arithmetic support 

·  32-Kbyte primary (L1) instruction and data caches with parity checking for both tags & data 

·  512-Kbyte secondary (L2) cache with parity check on tags & ECC check on data  

·  Dynamic power management and software programmable processor clock speed to optimize power consumption 

MEMORY 

·  2-Mbyte EEPROM (128Kbyte reserved for firmware; ECC protection available with PROM option) 

·  512-Mbyte FLASH (optional; ECC protection available) 

·  64-Kbyte Rad Hard Boot PROM (optional) 

·  512-Mbyte SDRAM with advanced 16-bit Reed-Solomon code Error Detection and Correction 

o Double device correction 

INTERFACES AND PERIPHERALS 

·  CompactPCI bus interface, 32-bit 33MHz, with PCI Arbiter for up to 7 PCI interface cards 

·  CAN serial bus @ 1Mbits/s (A & B physical redundant bus), RS-485 interfaces (Optional) 

·  Spacewire interface @ 32 Mbits/s LVDS (Optional) 

·  Two programmable 8-bit General Purpose I/O (GPIO) ports 

·  Enhanced Programmable Interrupt Controller (EPIC) with 18 interrupts  

·  Two UARTs with FIFOs and RS-422 interfaces, up to 115 kBaud, usable as monitor and debug ports 

·  Three Programmable Interval Timers (decrementers) 

·  Extensive Built In Test (BITE) circuitry designed to the highest standards for manned spaceflight 

·  High security enhanced Digital Watchdog Timer 

·  Implemented in radiation tolerant Actel RTAX FPGA 
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SPECIFICATIONS 

Dimensions:   160mm x 100mm (Compact-PCI 3U standard format) 

Weight:    300g including mechanical stiffener and card locks 

Power consumption:  8W typical, 10W maximum (full operation at 400MHz) 

Thermal:    Conduction cooled 

Operating temperature:  -35°C to +60°C at board sti ffener-frame thermal interface 

Random Vibration:  14.4 g-rms acceptance, 20.4 g-rms qualification  

(Higher levels available as option) 

Total Dose:   50Krad 

SEL (th):    > 80MeV-cm2/mg (TBC) 

SEU:    < 1 uncorrected upset per TBD years for ISS orbit 

OTHER FEATURES 

Components:   Class “B” or equivalent space qualified EEE parts  

    Radiation tolerant Actel RTAX FPGA peripheral FPGA  

Architectural Features:  Master/Slave PCI bus Architecture. 

    Advanced Built-In Test (BITE) Capabilities 

    Redundant Boot/Firmware code or optional rad-hard PROMs 

Software Support:  Includes VxWorks Board Support Package (BSP) and driver set 

    Access to 750FX COP Port for development and debug 

    Firmware includes monitor function for debug/upload capabilities 
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