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Context

¢ THINGS2D@ a Pilot Line project funded by ENIAC

A ENIAC is a publjirivate partnership imanoelectronicstrengthening European
competitiveness and sustainability _

C Objectives g@nla
A Build a large ecosystem around-BDI in Europe ponTunoermnG G “‘,‘*.
A Develop IP and chipsets libraries for&OI THINGS2DO

A Develop a complete high level DI design flow

A Allow companies, including stamp to have access to FEDI foundries in a cost
_ effective manner, for small or medium quantities

A Show FESOI benefit on real demonstrators

A Build design centers for FROI

C More than 40 partners
SYNoPsSys' (in ntel)

ICN
D “ims ‘i_l

ET FORES

i Emcssou letl
Z Fraunhofer e
cadence

\

AIRBUS

GROUP
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FD-SOltechnology

C What isFDSOI?

Gate

sl
Source —»€-—+__ Dra

I Jrain
Ultra-Thin Buried oxide

©ST

¢C FDSOI advantages

A Reduce leakage
A Allow wide voltage range

A Is more fault tolerant
A no possible latctup
A Allow bodybias

=== FDSOI-LVT-0FBB-25C

~—k =FDSOI-LVT-Vdd/2-FBB-25C
——"LP"-X LVT-25C
—"G"-LVT-25C

Total Power (W)
Leak @ TT/85C

——"G"XLVT-25C
——"G"-SVT-25C

_
Source Drain

Ultra-Thin Buried Oxide
0.10 + +
1.00 1.20 1.40 1.60 1.80 2.00 2.20 240
Speed @ TT/WC_temp (GHz)
©sT P. Flatresse G Cesanand X/ I dzO K & fullyidefileteg silibth technology

to design competitive SOC at28nmané & 2y R€ X { ¢ X HAMH
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PULSAF

C A RIS& big.LITTLE heterogeneous multicore

A Two «small» cores
A Rocket without FPU
A 8KB L1 caches

A Two «big» cores A~
A 3—waygsuperscalar BOOM : ‘ ‘ IDLJLSAIQ
A 32KB L1 CaCheS RISC-\ )A Parallel helerogeneous and Low-power Smart ARchiteclur

A L2 cooperative caching
A Instructions monitor (ROCC)

Interrupt Controller C—"(
C AMBA interconnection

A Generated by Synopsys CoreAssembler | S '
A AXI4 + AHB + APB network
A 12C, UART and timers peripherals s e

P [ XX} . :

1/Os B

Bluetooh - DMA DDR3ctrl || 3rd party IPs i*i
Wifi - USB i i
l j

C-BB zone

C Multiple body-bias zones

C Smart monitoring

A AntX processor

A Nonfunctional parameters management
A Performance, ageing, power consumption, temperature

4th RIS6&/ Workshop | CEA Tech | 418 July 2016 6
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C In SMP architectures, extensions accelerate some specific tasks from
to 1000x

A But are used less than 5% of time
A May consume up to 25% of the processor area

A Objectives
A Maintaina reduced silicon area
A Limitperformance degradation
) A Reducehe energy consumption
A Techniques
A By limitingthe use of costly extensions for critical sections
A By optimizingask placement according to performance

100% _ o o o Base
I ] ' Core
Dynamic 1 [ I r Hw :
monitor i ] — rsn : )
10% :
phases of _ Base

extension

e : Dynamic Core
utilization 19

core-switching -
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PuLSARoNtext

C Pedestriamavigationsystem
A Composed oa Systemon-Glasse$SOGhanda Systemin-Pocket (SIRE.g. smartphone)

A Displayaugmented reality by using accurate positioning data from thed&tslicenter

C SoGarchitecture

A SoC: PULSAR
A FPGAdedicatedvideo processingnd highbandwidth connectiorio peripherals

A Peripherals: Stereoscopic cameras, inertial measurement unit anthseegh display

%#V‘%PL!&L%AE F(—-I’ DDR4 .
HPC and large

data center (IGN)

I/O pins

ﬁ' Interrupts SERDES
Camera 410
FPGA |
IMU <—> Smartphone / SI
Seethrough displa (VISIOI’] processin

I-I’ DDR3 SSD
r 4th RIS&/ Workshop | CEA Tech | 428 July 2016 8




PULSARSOC echitecture

JTAG Debug and Control
1 1

LockstepMgt

VPU/FP

LockstepMgt
VPU/FP

) ¢

[ Lnewiork |<1 [ L1Scecae ||| [[(TiSe20ae |

: >] L1 network | Mon.

i 64KB L2$ i | 5 o M¢gt

| {| coherent& cooperative ! - P FlagSF
N, S—— / 128KB L2% ; g Dual STE
' 354+32bits A-BB zone coherent& cooperative AntX (17 =
! 128 bits J 128 bits B-BB zone A?;B A4|:B
: [ AXI4 Mastewrapper | | AX14 Mastewrapper | mw| |mw
| 5 32Gbps
! . . AXI14 | AHB AHBLite 32bit AHB
| 64Gbps
. p AXI4 128 bits multibus +_) e BUs > sw
: ] @ ! ¢+ ¥ 7 7
! | AXl4 Slaverrapper | | AXl4 Slaverrapper | AHB|[ar8| [ang| [AHE|[AHE
' i i sw|| swi| swl|| sw]| sw
. 128 bits 1 64 bits ]
: DDR4 SERDES T .
| @) @)
: Contlo”er 64Gbps (4+4 GTX)] 5o6bps Al ANEIILE
\% v 50Gb Dfla|]|a|[2

L N L > H|FIHIE
ToffromFPGA TowardsDDR4 TowardsFPGA ||
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AntXprocessor

C CEA Tech tiny processor

A 32-bit RISC Harvard architecture
A 70 instructions, 1it and 32bit
A Small memory footprint

A Mono-thread, inorder pipeline, 16 registers (32 bits)
A 5 stages (fetch, decode, execute, memory, whisek)
A Cache memories (optional), AHB interface

A Coprocessor (optional)

A ~4096 coprocessor instructions
A e.g.: IT controller, 2ycle multiplier...

A Bodybiascontrol unit

C Full SDK

A GCCbinutils, C standard lib, C++
A SystemGimulator
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