
 
 

 

ESP132 Enhanced Space Processor Board 

ESP132 CPU Card 

The ESP132 SBC is based on the radiation hardened LEON2 processor 32-bit SPARC V8 designed by Atmel (TSC697E) and 
is an ideal choice for space applications that are data intensive (via PCI bus) and systems that require high reliability and 
redundancy (via the CAN bus). The LEON2 is the next generation of the ERC32 European 32-bit SPARC v7 processor. 

The ESP132 vital functions (memory protection, Watchdog Timer) required for high reliability are embedded in radiation 
tolerant FPGA. In addition to these functions, extensive Built In Test Equipment (BITE) circuitry are included in the FPGA to 
provide a high level of failure detection and recovery.  

The ESP132 provides a highly integrated single board space processor, with extensive program/data memory and Non 
Volatile Memory in a standard 6U compact PCI form factor, achieving a performance of over 60 MIPS. 

 

PROCESSOR 

·  LEON2 32-bit SPARC V8, Atmel TSC697E processor 

·  Integer Unit Based on SPARC V8 High-performance RISC Architecture 

·  16KB multi-sets data Cache & 32 KB multi-sets Instruction Cache with 5 stage pipeline 

·  Optimized Integrated 32/64-bit IEEE754 Floating-point Unit 

·  Fault tolerant by design 

o Full Triple Modular Redundancy (TMR) 

o EDAC & parity protection 

·  Radiation Hardened process 

MEMORY 

·  8 Mbytes of fast radiation tolerant SRAM, organized as 2 M X 40-bits, EDAC protected  

·  4 M Bytes, parallel access EEPROM, organized as 1 M X 40-bits, EDAC protected 

·  Up to 1 GB of NAND flash, for non volatile data storage, with S/W implemented EDAC protection 

·  128K Bytes, 8-bit wide, Non-Volatile Rad-hard memory, high data retention & SEU IMMUNE 

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 

·  Three high speed Serial Ports, with RS-422 Interfaces, supporting Asynch or Synch (data, clock & Sync),  

·  Spacewire interface @ up to 64 Mbits/s LVDS - Optional 

·  Dual redundant 1553B data bus: Bus Controller (BC), or Remote Terminal (RT)  - Optional 

·  16-bit General Purpose I/O’s (GPIO) with registers programmable interrupt capability 

·  Discrete Commands & Telemetry interfaces, Pulse commands & bi-level status inputs  

·  Enhanced Programmable Interrupt Controller (EPIC) 

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

·  DMA Controller with PCI Memory Access Arbiter 

·  Three  32-bit Timers and Real-Time Clock Timer supporting CCSDS-301.0-B-1. Unsegmented Time 

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

·  High security enhanced Digital Watchdog Timer 

·  All peripherial functions Implemented in radiation tolerant Actel RTAX FPGA 
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SPECIFICATIONS 

Dimensions:   160mm x 233.35 mm (6U standard Eurocard format) 

Weight:    750g including mechanical stiffener and card locks 

Power consumption:  9 W typical (full operation) 

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:   80Krad 

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:  Advanced Built-In Test (BITE) Capabilities 

Software Support:  Embedded Boot Firmware for devices initialization and BIST 

Board Support Package (BSP) 

    Access to IEEE 1149.1 Test Access Port (TAP) for development and debug 

    Firmware includes monitor function for debug/upload capabilities 
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