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NanoXplore Overview

+ Created in 2010 by three veterans of
semiconductor industry with long
experience in the design, test and
debugging of FPGA cores.

+ Fabless semiconductor company
headquarter in France

+ R&D engineers in two offices in France:
Components * Sevres: Hardware developments
* Montpellier: Software developments

+ NanoXplore is a leader in the design

R SEES of large scale programmable logic
W @ medium arrays for state of the art FPGA cores
+ The company is focusing on 2 main
large A
Samsung 28nm E g activities:
LP @ultra * Offer hard block embedded FPGA core

IP (NX-eFPGA)

* Developing rad-hard FPGA qualified for
space applications (from BRAVE contract)

Rad-hard FPGA
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NanoXplore — Space Supply-Chain

+ From Space FPGA Design to Flight Models deliveries

STM
NanoXplore Grenoble STM STM
Seévres STM + Rennes, FR STM Grenoble Grenoble
+ Montpellier, FR Crolles, FR ~ Te2v St Egreve, FR Grenoble, FR + Rennes, FR + Rennes, FR

S Space .
m . Assembly Qualification Flight Models

N IS7HRY S 7Y S 7NN S 7 S 7]

NanoXplore life.augmented life.augmented life.augmented life.augmented life.augmented
"“ TELEDYNE
TECHNOLOGIES
Everywhereyoulook” y 3
NanoXplore

FRONT-END BACK-END
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NX FPGAs are Rad Hardened

All logic of NX FPGAs is hardened by design (RHBD)
and simulated with TFIT software

(o Register File

- 4 h
e Other Logic Cells .
(SKYROB)

On top of it,
Embedded Configuration Memory Integrity Check (*"CMIC")
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e Cfg Memory
e User Register
e DFF

Clock Tree
v Clock buffer
v’ Matrix system




NX - From eFPGA to BRAVE & beyond

+ NX has a strong experience in developing eFPGA cores on the most advanced technology nodes.

+ Hi-rel markets (like space) require specific features: Radiation hardening, High-Reliability, Security etc.
+ European funding to support that initiative: CNES, ESA, EC, DGA, DGE, BPI, EDA ...

+ Space market has many synergies with additional market such as

Avionic, Military, Railway and Medical, even Automotive

* Limited competition and clear technology advantages.

DrFrea 4

e-FPGA

BRAVE phase2

ﬂRAVE phasel
@ medium ‘

@Iarge ‘

Rad-Hard
Rad-Hard Mid-End
Low-End FPGA
FPGA -

@ultra ‘

Non-RH
Rad-Hard FPGA
High-End High-End
FPGA Low-Cost

NanoXmap
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@ultra 1t RHBD High-End SoC FPGA

+ Large FPGA Fabric

‘,_, 28nm

life.augmented

thin silicen film

-
S

unra-th\'n puried oxide

540KLUT4 + 500K HDFFs + 45Mb RAM
1760 DSP blocks

32x HSSL 12,5Gbps + High-Performance SoC

* 6 o o

pase silicon

Flip-Chip assembly

+ Quad-Cores ARM Cortex R52
(Advanced Processor for Safety)
+ 4000 DMIPS performance

TILE
TILE
TILE
TILE
TILE
TILE
TILE
TILE
TILE
TILE
TILE
TILE
TILE
TILE
TILE
TILE

_ Fully Depleted Silicon on Insulz pAm. ~:z[z]l | « Designed to face New
+ Low Power CREREERRIFIEERERRRE IR DR o | R Challenges of Space
. ARM-based Real Time CPU SoC Services
¢ ngh ?erformance' : mlmlj,l:l}l:lm EEEFFEFIFIFIFIF Cortex-  Cortex- Cortex- Cortex- me—
® LogIC: SOOMHZ (Toggle raf . E R52 R52 R52 Bae CCSDS OE?T
* DSP: 800MHz o Sl RG RN securty
e Diff I/ O: 1Gbps @Eé 55*43 . EEEEEEEEEEEEEEEEEEEE On-Chip Memory External Memory Interface
. ey ey ] v Scalability eRAM w/ECC DDR4 w/ECC
+ High Reliability g = LELLLELLLEL erpGa | INNEROMIW/ECE Flash w/ECC
- »:'l.l.l.l.l.l.»:»:»:»:»:»:»:»:»:»:»: DMAC”
+ Hardening performance °““°e‘:t' S B
* Fully hardened by design r—— e
onnectivity
e TID > 50 Krads TID CAN, SPI HSSL GNSS
* No Single Event Latch up (LET>60 MeV-cm2/mg) SSSRCARL__SONRMAR | CCLSDs ep

Fully SEU immune up to 60 MeV-cm2/mg
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Programming Software: NanoXmap Overview

Simulation - User HDL files _u
e e .
A NanoXpython
Creating project
native.nxm
:________"___7\15:16)?:7%,6_7
|
I Y |
‘ |
Test { Synthesize :
! |
bench . - I :
] ] Design netlist ‘ synthesized.nxm |
> Simulation - (.vhd or .v) ] I
# : |
. A |
I
| BlEee L Customized
| | reports
FPGA library (.vhdp) [ placed.nxm |
| I
3 |
Final design : !
netlist (.vhd or .v) | Route :
+ | |
> Simulation - Standard delay [* routed.nxm |
format (.sdf) e 2 =
Bitstream T|m|ng
analysis
.nxb
y
Legend .
l:| NanoXplore resources
l:| Third party tools FEBA
|:| User resources
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High-Perf. DSP applications with @medium

o Each DSP block includes :

10 banks 1 & 2

Signed/unsigned 24 x 19-bit multiplier

56-bit post-adder/accumulator

18 + 18-bit, 19-bit result pre-adder

User selectable pipeline registers for maximum
performance

Direct routing (Ons delay) with neigboring DSP
blocks

18 18 18

28 CAO CAl 287 CAO CAl 118 CAO CAl CAO CAl CAO Cal CAQ CAl
4—-15-4CBU CBI |« £ CBO CBI 5 CBO CBI i8 CBO CBI 12 CBO CBI 18 CBO CBI
QJ-GCZO CZI | 23 czo czl 26 CZ0 CiZi|= 555 czo c ES CZ0 CZl |« g° czo a

L / J

Direct routing

[
< 56 chained DSP blocks in each row

(Ons delay)
f 7 \
18 fcao cal|le—t8clcao calle—salcao calle—i8ilcao calle—i8alcao calle—iEidcao cal
18 1cBo cBl[e—28clcBo cBi 18 ceo cal 18 180 cBIle——iBalcrO CcBI 18 lceo cei
38070 | @Bl 20 2| 42020 2|20 C20 Ol |20l c70 2|0z c2i

NG-Medium has 2 rows of 56 cascadable DSP blocks

10 banks 6, 7 & 8

From fabric
via generiil routing

r
ci1. D1. Bl.
C36 D18 Bi18

s

e

/18

7
CAI1 .} CAI18
/18

CBI1.,CBI18

From neighboring |
DSP (left side)
via direct routing
(Ons delay)

ccl

9
L 58i2%
... case

/18

Tceo1

PR-A-CASC 18
B
i 7‘0\01
e
BB PR-ATS=
ign ext H

MUX-CI” pR."

R(Reset Pipeline Regs) To pipe Regs
WE(Clock_Enable_all_Regs)
o Toall Regs =E LA |
RZ(Reset_Z_output_Regs) To Z output Regs PR-Z & /56
-+
CZ01..
Legend sey oV co37| co
PR-XX = Pipeline registers selection 71 ¥ 756 049
(raw_config1) -
To fabric

(raw_config0)

= MUX-XX = DATA selection

via general routing

. CAO18

.CBO18

To neighboring
DSP (rightside)

["via direct routing

(Ons delay)

.CZ0O18

+ DSP blocks can be infered in VHDL source code. NanoXplore provides templates and examples

N.
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NXCores

#9

Nxcores is NanoXplore IP core generation tool
o SpW IP core inside v2.9.0 (tested by ESA + GMV)

+ Planned within next NanoXmap versions
* DDR Interface (DFI2.1)
* Parallel FIR filters generator (sample frequency > 200MHz),
*  Multi Multiplier-Accumulator (MAC sequencial filters

+ Planned H1CY19
Sinus/Cosinus tables,
Numerically Controlled Oscillator (NCO), Direct Digital Synthetizer (DDS)
Extended Precision Multipliers,

Complex Multipliers, ...

+ From NX Eco-system

* Adentis/Maya Technology.  Mi/-Std-15538 BC/RT,
* Cobham Gaisler. LeonZ/3, GRLIEB ...
» Skylabks. PicoSkyFT-L, and PicoLIB (UART, Timer, 12C, GPIO, ...)
* STAR Dundee. SpaceWire, SpW CODEC, RMAP, Routing Switch,
even High Perf. FFTs, Image Processing, Camera Interface, CAN...
High-End Digital Processing Technologies &
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NXScope

NXscope is NanoXplore Embedded Logic Analyser IP core

o Process
* Nxscope is driven via ANGIE JTAG adapter and NXbase2 (delivered with EK),
* Create your own ZLA IP core with NanoXplore tools
* Instantiate the IP Core in the source code of your design
* Implement the design and check the results

 Generate the bitstream R e =
. Launch the Logic Analyzer GUI o oo gt | Bl
- Capture_mode (pre_trigger_enable &value ormultiple_windows| "‘““P' 2_win| dﬂWS'l!F't J
Configure the FPGA with the bitstream : ﬁzﬁﬁégﬂﬁmi’%.:z..,im,;* | ) i
= Configure the graphic waveform and signals radix : — T T
»  Save the g/‘ap.hjc Setup 235?‘:&%:5{;); ;;BAL )xv % K AJ};X((; inwxz_qj
= Launch the trigger | v - Cursors B
» Analyze the results Rl | eyt g = M
STATUS(3:0) b"0110" [
ENA 1
+ Features e, LflOVED_v] 5
* Up to 64 sampled lines, seimatcnsaned |[REEEE | “

Decimal Signed

* Up to 32 trigger lines,

* Flexible trigger conditions
= Detection of values and/or edges on trigger lines
= Programmable pre-trigger samples
= Multi conditions trigger
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Head of Marketing & Sales

joel.lemauff@nanoxplore.com
www.nanoxplore.com

| _

i J1 rue de IaaCristaiIerie -92310 - SEVRES, France ’ kﬂ
: Mobile: + 33 (0)6 8382 0053 & M
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NanoXplore

www.NanoXplore.com




