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Space goes multi-core
Overview of the ESA Next Generation 

Microprocessor development

GR740 User Day – 13 December 2022

Roland Weigand, ESA Microelectronics Section
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History: Dynex MA31750
First ESA space microprocessor (beg. 90’s)
1.25 μm CMOS MEDL/GEC-Plessey/Mitel/Dynex
SOS (Silicon-On-Saphire) = rad-hard by process
84-pin flat-pack / pin-grid array package
16-bit MIL-STD-1750 CISC
2 chip-set (CPU/MMU), 16 MHz / 2 MIPS
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History: ERC32 chipset: first 32-bit SPARC V7
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History: ERC32 Single Chip
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History: AT697 – first LEON 
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NGMP Phase 0 – GINA : Space goes multi-core

4 cores on 
32-bit AHB

=
bottleneck
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Phase 1: N2X prototypes
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Waiting for technology : design improvements

● Spacewire router
● CAN Controller
● MIL-1553, SPI
● Statistics unit

● Multicore ¨fixes¨ to 
improve predictability
● AHB split
● L2 locking
● Cache random 

replacement

● Technology limitation
● DDR interface
● SerDes 



99

ESA UNCLASSIFIED – For Official Use

Phase 2: GR740 Prototypes
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Phase 3: GR740 Flight Parts 

Flight parts Q4/2021, QML-V Q2/2022
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Funding? – Making chips on a shoestring
• NGMP / GR740 chip development: ~ 3.8 M€ ESA + 1.2 M€ co-funding

● Design is based to a large extent on background IP (= additional co-funding)
• > 2 M€ ESA funding on accompanying SW activities

● RTEMS-SMP and Qualification
● Benchmarking and predictability studies
● Hypervisor developments
● Compiler, BSP, boot SW : significant company investment

• Expenditure spread over ~2009 – 2021 (~ ½ M€ / year) → several hold periods ...
● Technology unavailability : 65 nm platform & packaging technology
● Waiting for budget : ¨funding comes in droplets¨
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2022: qualified chip, software and … users
● GR740 quad-core LEON4FT

● 65 nm ST-Microelectronics
● FM in Q4/2021
● QML-V in Q2/2022
● Plastic variant (ARTES)

● Comprehensive SW ecosystem
● Many users in North-America, 

Europe, Middle-East and Asia
● First launch in Dec 2022

(Cobham Gaisler timeline)
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Welcome to ESTEC
for the 2022 edition of the 

GR740 User Day
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