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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:
• Sèvres: Hardware developments
• Montpellier: Software developments 

 NanoXplore is a leader in the design 
of large scale programmable logic 
arrays for state of the art FPGA cores

 The company is focusing on 2 main 
activities:

#3

IP Components

STM 65nm, 
28nm FD-SOI

TSMC 28nm 
HPM

Rad-hard FPGA

Samsung 28nm 
LP • Offer hard block embedded FPGA core 

IP (NX-eFPGA)
• Developing rad-hard FPGA qualified for 

space applications (from BRAVE contract)
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Space Market

Quantity (typ)

QA level

1 10 100 1000

LEO

GEO

COTS

Ceramic / Class-1
QML-V

Organic Class 2
B & M-grade

Other Small sat
M-grade 

Even Com

Organic / Class 1
ESCC PEM

(If justified by Delta Performances
Such as HSSL)

Bubble area : Cost of ownership
Bubble density : Radiation Hardness

#5

Ceramic / Class-2
(QML-Q)

Mega-Constellations

Telecom Satellites

SmallSat/Cubesats
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Space Trends

SWaP-C (Stands for Size, Weight and Power + Cost)

Space EP or COTS+ components 

Radiation-Tolerance/Hard solution
ITAR-free components
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Space Trends – What about FPGAs

#7

 All services in a single solution

 Gbps of data transfer rate
• With ECC and Quality-of-Service

 Increased performance with Multicore systems

 Increased On-Board Processing

 Radiation Tolerance

 Lowest Power consumption

 High degree of coverage & Mission                    
Re-Configurability during lifetime

 DSP techniques must be integrated
• Filtering, multiplexing, demodulation, signal information 

extraction, performance optimization etc

 FPGA performing supervisory function of SSMM

 Rad-Hard in Plastic Package 

 System-On-Chip FPGA

 HSSL-12G: SpFi, ESIstream, SRIO,

 Quad-cores ARM Cortex-R52

 x1000 DSP blocks

 RHBD approach

 LP process technologies

 Partial Reconfiguration feature
(Thanks to Sram architecture)

 DSP supported by NXcore & 
NXscope

 DDR2/3/4 interfaces

 RHBD PEM devices

Space requirements extracted from last ESA HEDPT workshop, dated 01/10/2018



© 2019 Nanoxplore SAS CompanyESCCON-2019 – Noordwijk, NL – 11/13mar2019

RH PEM devices demand

8

 For Users looking for 
• SWAP-C solutions,
• Lower-cost, less heavy Packages,
• Highest HSSL performances, etc.

proposes    
Space RHBD PEM FPGAs  

with QA level                  
up ECSS Class-1 flow.

Space requirements extracted from last ESA HEDPT workshop
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Space RH Plastic flow

Lot Qualification
(LAT)

Wafer Lot Acceptance

Same Waferfab,
& RHBD Silicon

Than Ceramic Devices

Burn-In, up 240hours 

CSAM

Part Traceability

Single Lot Date Code

Rad-Hardened
Assurance

inside

#9
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FPGAs are Rad Hardened

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

On top of it, 
Embedded Configuration Memory Integrity Check (“CMIC”)

#11

• Clock Tree
Clock buffer
Matrix system

• Other Logic Cells
(SKYROB)

• Cfg Memory
• User Register
• DFF

• Register File
• DPRAM

EDAC DICE

DMRTMR
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Export Regulation

 NX RH FPGA devices are ITAR & EAR-free  No Dependance to USA.

 Classified 3A001.a.2.c according (EC)2015/2420 rules.

US Dep’t. of Commerce  
Bureau of Industry & Security

•Export Administration Regulations 

•“Dual Use” products/ technologies

•Items subject to EAR

•Commerce Control List

US Department of State  
Directorate of Defense Trade Controls

•International Traffic in Arms Regulations  

•Inherently military products/ technologies

•U.S. Munitions List

US Department of Treasury
Office of Foreign Assets Controls

Administration of US economic 
sanctions & embargoes

#12
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RHBD FPGAs features

13

35 137 540

3M 34M10M

112 384 1344

kLUT4

RAM

DSP
Hard IP 
Processor

1x ARM 
R5

4x ARM R52

DALHIAPeripherals NoneNone

16x
PHY2 DDRx 20x

PHY2 20x PHY3 + DDR4

HSSL 24x  6,25G 32x  12,5G

None

None
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• 34K LUTs / 3Mb RAM
• A SoC can be mapped in 

the fabric.
• Leon3 based SoC has 

already been validated. 
(Max Freq.: ~40 Mhz)

fabric fabric fabric

SoC

µP

SoC

µP

SoC

µP µPµP µP

Embedded Processing solutions

14

• 517K LUTs / 36Mb RAM
• µP : 600 MHz

• 137K LUTs / 10Mb RAM
• ARM Cortex R5 Hard IP
• HSSL
• µP : 200 MHz

Low-End FPGA Mid-End FPGA High-End FPGA
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– Space Supply-Chain

#15

Design Foundry Assembly Test Space
Qualification Flight Models

NanoXplore
Sèvres

+ Montpellier, FR
STM 

Crolles, FR

STM 
Grenoble

+ Rennes, FR
Te2v St Egrève, FR

STM 
Grenoble, FR

STM 
Grenoble

+ Rennes, FR

STM 
Grenoble

+ Rennes, FR

BACK-ENDFRONT-END
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Packaging Technologies: WB vs Flip-Chip

#17

Wirebond Flip ChipDrivers

 Flip Chip offers Higher performance for 
high speed device

 flip chip interconnect has lower inductance
 direct power/ground access to core

Flip Chip delivers better thermal performance

Flip Chip addresses I/O Limitations of Wire 
Bond Interconnect 

Typical Die with
Peripheral Bond Pads

Flip Chip Die 
Array Pads (Solder bumped)
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Ceramic Packages (CQFP & LGA)

#18

LGA625
29*29mm body, 1,00mm pitch

CQFP352
48*48mm body, 0,50mm pitch
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Organic Package (WB-PBGA)

#19

PBGA625
27*27mm body,

1,00mm pitch
Lead-free Solder balls
SACN305 Diam 0,5mm
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LG/CG1752
45*45mm body, 1,00mm pitch

Full populated
No Decoupling Capacitors

FF1752
42,5*42,5mm body, 1,00mm pitch

CGA package picture
Extracted from Internet

Key Attributes

– BT - Laminate Substrate
– Heat Spreader – Lowest 

Thermal Resistance 
(ja<12°C/W),              
(jc <1°C/W)

– Superior Electrical 
Performance – with 
HSSL capabilities

&                    Packages (LGA & FC-PBGA)
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Space Quality Standards

#22
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Quality Levels

#23

E-
grade

B-grade

M-grade
(Mil. Temp -55°C to +125°C)

Prototype
(Tested @ Ambiant T°C)

V-grade
(Mil-Prf-38535 Class-V)

Q-grade
(Mil-Prf-38535 Class-Q)

M-grade
(Mil.temp. 

-55°C to +125°C)

Prototype

Ceramic Packages
Hermetic

ES
CC

-Q
-S

T-
60

Cl
as

s-
3 

Cl
as

s-
2

Cl
as

s-
1

Y-grade
(QML-Y)

PEM
Non-Hermetic
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Ceramic Devices QA level
Grade PR M Q V
WLAT

TID / Report Yes Yes

SLDC

T/C 10cy 10cy

Internal Visual STM
policy

2010B
Sampling

2010B
100%

2010A
100%

Pind-Test On Request Yes

Serialization

Burn-In 160h
125°C

240h
125°C

PDA 5% 5%

Electrical Test 25°C -55°C & 
+125°C

25°C then
-55°C & +125°C 

25°C then
-55°C & +125°C R&R

QCI Yes Yes

External Visual Sampling 100% 100%

CoC Yes Yes
#24

CQ352

LG/CG625
29*29mm body,

1,00mm pitch
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PEM QA level
Grade PR M B E
WLAT

TID / Report Yes Yes

SLDC

T/C 10cy 10cy

Internal Visual STM
policy

2010B
Sampling

2010B
100%

2010A
100%

CSAM

Serialization

Burn-In 160h
125°C

240h
125°C

PDA 1% 1%

Electrical Test 25°C -55°C &
+125°C

+25°C then
-55°C & +125°C

25°C then
-55°C & +125°C R&R

LAT 1/2/3

External Visual Sampling 100% 100%

CoC
#25

PBGA625
27*27mm body,

1,00mm pitch

ECSS Class-1ECSS Class-2ECSS Class-3
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Pricing vs Pkg & Qty

#26

Unit Price – Ceramic

Qty1pc 10pc 100pc

LG625PR

CG625M

CG625Q

CG625V

CG625V

CG625Q

CG625M

Unit Price – PEM

1pc 10pc 1000pc

FG625M

FG625B

FG625E

FG625B

FG625M

New Space

LEO/Cubesat
(Class-3)

GEO
Institutional
(Class-1)

Science
Platform
(Class-2)

Science Payload
(eq.Class-2)

CG625V 10pcs vs FG625M 1000pcs  Unit Price /10+

FG625PR

FG625E
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CONCLUSION

28

ready for Today & Tomorrow demand

Joël LE MAUFF – Tel +33(0)6 83820053 – joel.lemauff@nanoxplore.com
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Questions & Answers

Thanks for your attention

#29
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