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Context
Ç THINGS2DO is a Pilot Line project funded by ENIAC 
ÁENIAC is a public-private partnership in nanoelectronicsstrengthening European 

competitiveness and sustainability

Ç Objectives
ÁBuild a large ecosystem around FD-SOI in Europe
ÁDevelop IP and chipsets libraries for FD-SOI
ÁDevelop a complete high level FD-SOI design flow
ÁAllow companies, including start-up to have access to FD-SOI foundries in a cost 

effective manner, for small or medium quantities
ÁShow FD-SOI benefit on real demonstrators
ÁBuild design centers for FD-SOI

Ç More than 40 partners
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FD-SOI technology

Ç What is FD-SOI?

Ç FD-SOI advantages
ÁReduce leakage
ÁAllow wide voltage range
ÁIs more fault tolerant
Áno possible latch-up

ÁAllow body-bias

©ST

©ST

P. Flatresse, G. Cesanaand X. /ŀǳŎƘȅΣ άtƭŀƴŀǊ fully depleted silicon technology 
to design competitive SOC at 28nm and ōŜȅƻƴŘέΣ {¢Σ нлмн 
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PuLSAR
Ç A RISC-V big.LITTLE heterogeneous multicore
ÁTwo «small» cores
ÁRocket without FPU
Á 8KB L1 caches

ÁTwo «big» cores
Á 3-way superscalar BOOM
Á 32KB L1 caches

ÁL2 cooperative caching
Á Instructions monitor (ROCC)

Ç AMBA interconnection
ÁGenerated by Synopsys CoreAssembler
ÁAXI4 + AHB + APB network
Á I2C, UART and timers peripherals

Ç Multiple body-bias zones

Ç Smart monitoring
ÁAntX processor
ÁNon-functional parameters management
ÁPerformance, ageing, power consumption, temperature
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Ç In SMP architectures, extensions accelerate some specific tasks from 4x 
to 1000x
ÁBut are used less than 5% of time 
ÁMay consume up to 25% of the processor area

Ç FunctionallyAsymmetricMulticore Processor (FAMP)
ÁObjectives
ÁMaintain a reduced silicon area
Á Limit performance degradation
ÁReduce the energy consumption

ÁTechniques
ÁBy limiting the use of costly extensions for critical sections
ÁBy optimizing task placement according to performance

Dynamic management of FAMP

CORTEX A9 dual core Floorplan

From Osprey ï1.9W TDP 2GHz (6.7mm2)
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PuLSARcontext

Ç Pedestrian navigation system
Á Composed of a System-on-Glasses (SOG) and a System-in-Pocket (SIP) (e.g. smartphone)
Á Display augmented reality by using accurate positioning data from the IGN datacenter

Ç SoG architecture
Á SoC: PuLSAR
Á FPGA: dedicated video processing and high-bandwidth connection to peripherals
Á Peripherals: Stereoscopic cameras, inertial measurement unit and see-through display
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PuLSARSOC architecture
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AntXprocessor

Ç CEA Tech tiny processor
Á32-bit RISC Harvard architecture
Á70 instructions, 16-bit and 32-bit
ÁSmall memory footprint

ÁMono-thread, in-order pipeline, 16 registers (32 bits)
Á5 stages (fetch, decode, execute, memory, write-back)
ÁCache memories (optional), AHB interface
ÁCoprocessor (optional)
Á~4096 coprocessor instructions
Áe.g.: IT controller, 2-cycle multiplier...
ÁBody-biascontrol unit

Ç Full SDK
ÁGCC, binutils, C standard lib, C++
ÁSystemCsimulator


