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P DEVELOPMENT

IP MIANAGEMENT WORKFLOW

maj hw avec correction widthconverter s2mm et mm2s riscv

@Fassed Florent MANNI created pipeline for commit c8257%

IP Cores Library

Version control Automation V1 HW in the loop
(GIT + Gitlab) (Python + Gitlab-ci) (docker + HW boards)

Code quality
(Sonarqube + Linty-service bugfinder )

Documentation
(Markdown + Sphinx)

( Dashboard Graphana)
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IP USE CASE (GROUND APPLICATION): BRIQUETTE "
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IP USE CASE (FLIGHT APPLICATION): COMODO P DEVELORMENT

STRATEGY

~ Flight software -

—=

Spacewire

TRVI/TC SPL,12C...

= PAYLOAD
Spacewire

RiscV

| 1l = 11l

NanoXplore

ARRM pP | Spacefibre NX HSSL
RiscV = |

Ex
REPUBLIQUE

ad_interconnect 2

6
FPGA Reference Design https://cnes.fr/en/projects/kosmos C

FRANCAISE
Liberté

cnes




IP DEVELOPMENT
STRATEGY

SPACEFIBRELIGHT IP

Rationale:
® Provide a Spacewire light open source IP for spacefibre standard

® Beeasytounderstand and easy to maintain
¢ Compatible with the standard but not fully compliant to it:
* 'No QoS (round robin access to virtual channels and broadcast)
* 'No multilane support
*  Noscramling
* ' No error recovery buffer (link reset strategy)
* No routing (node to node mode only)
* Compatible Xilinx Versal and NanoXplore Ngultra / Ultra300
® Opensource

ns — EIsYS s Design
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SPACEFIBRELIGHT IP VERIFICATION_ __ MR

Rules  Quality Profiles  Quality Gates

. Python model
Cocotbtestbench [ -

Filters.

infrastrucuture _ i

Security

Issues Security Hotspots Measures

(VHDL) Declarations should be commented

(HDL) All input ports should be connected

(HDL) All output ports should be connected
VHDL i

SpaceFtre IF Layar N to Fhy (HDL) Lines should not end with trailing whitesp...

TXPOs | |TXNEG AXNEG | |RKFPOS (VHDL) 'in r, 'natural’ and 'po e' declarati...

(WVHDL) Comments should be written in a specifi...

Python modei : -»

¥ ) (HDL) Lines should not be too long

~ SpaceFibre_Driver

(VHDL) Vector direction in ranges should always
«——— SpaceFibra_Sink
words should have the sam...

(VHDL) Clock na should be preserved 2
(VHDL) Clock signal names should comply with ...
(HDL) All output signals of low-level modules sho...
(WVHDL) End block identifier should be repeated a...

(HDL) All output signals of top-level module shoul... 6

(VHDL) All declared elements should be used in t...

[
&
'f,wm,a,g L2 215 o 4

'HDL) Architecture nanm should comply with a...

IDL) Constant names should comply with a na...

'HDL) Unused entities should be remaoved

(HDL) Output signals should not be constant
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[> LGM GROUP INTRODUCTION ey

| Em

Em b M AREUS

J iN_GENIEFiIE Groupe LGM
/ Vi
MANAGEMENT AND ENGINEERING ELECTRONIC ENGINEERING
OF COMPLEX PROJECTS AND PRODUCTION
AND SUPPORT
MAINTENANCE AND SUPPORT « CRITICAL ELECTRONICS EQUIPMENT
ENGINEERING + RADIOFREQUENCY AND MICROWAVES
SYSTEMS ENGINEERING & RAMST * « FPGA AND SOFTWARE SOLUTIONS

ORGANISATIONS AND PROGRAM . « MICROELECTRONICS

PERFORMANCE | . EMBEDDED NETWORKS
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LGM : A GROWING PLAYER IN THE SPACE INDUSTRY

arianeGcroupP

2003

2000
ILS studies for ground

station

ThalesAIer’r ia

e SPACE

ILS Studies for M51

2008
1st ESA contract

Lo

g=esa

2009
LGM ISS ground segment
A5

2016
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CENTRE SPATIAL GUYANAIS
@ AIRBUS ‘ iy s ey
Cnes DEFENCE & SPACE P s ek
@esa anﬁ_@;w Ccnes
NanoXplore

2017 . 2019 2020

Opening for LGM International Start R&T for NX 2022

In Guyana _ referencing for FPGA Digitalisation of CSG

Start R&T in electronics ILS and RAMS

EGSE :for SODERN
IVV for TAS Belgium

2018

LGM is collaborating with AIRBUS
and THALES to develop the system
support for SYRACUSE 4 (S3000L /

\\\\\\\\\ \ esa _ S$1000D)
'S @R
’C%\K:mafs —>
#F==_
) Thalggfxlepglcg DGA

2021
RF test benches for
THALES and AD&S

@ AIRBUS

DEFENCE & SF’ACE

ThalesAIen’ ia

o SPACE
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[> R&T STRATEGY ON NANOXPLORE SOLUTIONS )m

State of the art
ECOSYSTEM
of

EXPERTISES & Train more

R&T roadmap

s

LS

; BUILDING BLOCKS to
FPGA/SoC
lnv:estfon HW HELP YOU specialists to NX
platforms to adopt NanoXplore
0. .
solutions and facilitate
their use gg
-------------------------------------
Y ’
R Reinforce
"X 7 'Custom solutions _
= partnerships
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DDR2 controller IP core
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D DDR2 IP CORE ALREADY AVAILABLE J e

User interface
core

I_ém AX (slave)

Control reg

y

-

 Em sts

INGENIERIE

A

A Replicationx4 odt
AW Channel 4 Wr rdL (p1, p2,03,p4)
_| dm
WR Channel @nd rd full Data_vzr Controle if Abits
nd wrfull fdbits Write data if dgs
WB Channel . J;u{tls . dg
- ea a
AN clk Bridge Interface Rd rdy Memory : EiE
AXIIMC R R User - Controleur add
Data_rd (A BA)
< Update interface
AR Channel Beolte < Cmd
Cirl (CS, RAS,CAS,WE)
< > status interface
RD Channel - >
-
T J
DATA_WIDTH Clk_DH
Bdbits
Clk DDR (x4) Clk SDR (x8)
System Clk & reset
Clock managment
" top_ip_ddr_ui

[ top_ip_ddr_axi

e Available for free on NanoXplore Design Suite for NG-MEDIUM

Stand alone “User interface” for light implementation => available on request
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AXI-4 interface for data path
AXI-Lite interface for command and contrél g<

/
SECDED with a 32/39 ECC mplementaho&\\

O~
Generate Error Correction statistics K(
3

Implements JEDEC parametérs i ( pport all standard memory

chip , <>

\\
MR and EMR auto refre )%pabllltles
Up to 64 bits conf< "'( on
4 rank suppor\(/}ank support
Suppdrts, 5 X.atency between 2 and 6
§upports Additive Latency between 0 and 4

Total \Write latency up to 8 (CAL+AL)

DDR2 IP CORE MAIN CHARACTERISTICS
®

>

>
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L
Compliant to ECSS-Q-ST-60-02C adapted by CNES

Fully tested on Micron DDR2 ﬁlcron

MT47H128M16RT

Fully automatized tests (physical and simulation)

Fully simulated on ISSI DDR2
IS46DR16128C

More than 50 tests scenarios

UVVM methodology including OSVVM library for random
generation '

100% code coverage on branches
and statements

Tested at 250 MT/s
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DDR2 controller IP core
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D «SPACE READY»VERSION NOW AVAILABLE

Write back

Performs an automatic write
command when a read error
is detected

WB Chernel

1 x e oy i
Scrubbing ey
Performs automatic read and integrity ﬂ_
A\

checks at programmable intervals

Power-down
Reduce the static power
from 30% compare to

standby mode

“m
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PREVENT MEMORY
CORRUPTION

REDUCE MEMORY
CONSUMPTION




« Use case »
DDR2 controller IP core
on VENUS EnVision Orbiter
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D DDR2 CONTROLLER IP CORE : FLYING TO VENUS ! ) ----------

VENUS ORBITER
EnVision

>VenSpec-U (ILS: E Marcq AL )

> UV spectral imager, 190-380 nm
> Dayside only (upper clouds)

why Earth’
closest né’ig
Is so different

Image: ©ESA
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LATMOS DDR2 USE CASE J e

SubPSU | ['oPUboard | N
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- ®
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S 12V HK —
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3 | v | w o
ey : e 3 . <5V HK =)
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ADC P
9 ; et R e e e S R R R b o s s ——HK_TEC_Voltage—»
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DDR2 memory

LATM@YS

Data reception Real-time traitment
and (bining, stacking, pixels
synchronisation deviant)

Pixels

COBHAM

! GR712RC

Teledyne Detector
Datas

v

Post - traitment

B LeON3FT 8

NanoXplore NG-Medium




LGMI Roadmap to NanoXplore solutions
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> ROADMAP : IP & CUSTOM DESIGN Em
: y=n

DDR2 Controller IP
Space-ready version
(NG-MEDIUM) DDR3 Controller IP
\/ (ULTRA 300)

JESD204B & ESISTREAM
implementation
(NG-ULTRA/300)

DDR2 Controller IP
(NG-MEDIUM)

v/

N\

AXI interfaces IPs DDR3 Controller IP JESD204B & ESISTREAM  Very high speed NVM I/F
\/ (NG-ULTRA) evaluation & RF algorithm IP

(NG-ULTRA/300)

Custom design
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NSEN HUANG

Nvidia Co-founder and CEQO

OPEN COLLABORATION AND

PARTNERSHIP ARE THE KEYS TO

BIAAINICRE (OICINENYANID

INNOVATION ZJ
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