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OBC Simulator Architectures and Interfaces to System Test Benches / leonSVF

Leon Emulator Board: a hybrid processor emulator
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Satellite simulation in SW:
« S/C Dynamics
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« OBC

* Leon peripherals
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Project work logic

” N 7~ NG N

ardware Software
- P

/" Task 10. Architectural |
Hardware Design

* Survey European OBCs

* Feasibility of extensions

* ldentification key drivers

* Preliminary design

* COTS trade offs N

Hybrid Processor Emulation

Task'20. CommsVF IP

Hybrid System on Chip Emulation
(some IP Cores of SoC in HW)

|
Hardvjare Selecfion Review (HSR)

Task 21. Sim ICD for
comms I/F IP Cores
Task 11. Leon emulation I/F engineering .
Tech Spec & ICD Preliminary architecture Task 31. Sim ICD for SOIS

* Kickoff procurement bdard JTrade off * System Sim architecture

Hybrid SoC Emulation
(IP Cores of SoC in SW
Via HW/SW co-engineering)

* Define API of extensiors ontrol&observability versu * I/ff engineering

* Tech Specs of extensidns I erformance
v \ | ~a
|| \ PDR ||
T ‘ I . A

Task 12. Extension ask 22. IP\Core Task 32. SOIS sim

of Leon emulation HDL in FPGA lin modules
* Design * Integrate in \eonSVF * OBSW modules No IP Cores Of SoC:
* Implement * Test * sim modules i
" Test " design & test abstracted at SOIS level

A -
N prd N

Task 50. Demonstration and Appraisal of the IP Core Processes

* Set up representative OBC system demonstrator in the context of the EagleEye ATB-SVF

* write cook books for integration of IP Cores as VHDL Or High Level HW Modelling Language in system sim
* compare processes for VHDL and High Level HW Modelling Language

* compare products (performance, control)

Demonstration:
- EagleEye@Eurosim/SMP2
- SPOT6(SCOCI)@SIMTG
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Project work logic

Hardware Software

Leon CPU

Task 10. Architectural
Hardware Design
* Survey European OBCs

* ldentification key drivers
* Preliminary design

IP Cores

* Feasibility of extensions «—

Task 20. Comms I/F IP
Core Selection

~ | * Select comm I/F IP Core

* Preliminary architecture

* COTS trade offs o
‘- A
Hardware Selection Review (HSR)
N\ e
AN Task 21. Sim ICD for
4 comms I/F IP Cores

Task 11. Leon emulation
Tech Spec & ICD

* 1/F engineering
* Preliminary architecture

SOIs

Task 31. Sim ICD for SOIS

Hybrid Processor Emulation

Hybrid System on Chip Emulation
(some IP Cores of SoC in HW)

Hybrid SoC Emulation
(IP Cores of SoC in SW
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Task 23. IP Core Task 32. SOIS sim
Executable Model in modules
* OBSW modules
* sim modules
* design & test

Vs
Task 12. Extension Task 22. IP Core
of Leon emulation VHDL in FPGA
* Design * Integrate in LeonSVF | |software
* Implement * Test * Port on host
* Test * Test

No IP Cores of SoC:
abstracted at SOIS level

CDR

v

Task 50. Demonstration and Appraisal of the IP Core Processes
* Set up representative OBC system demonstrator in the context of the EagleEye ATB-SVF
* write cook books for integration of IP Cores as VHDL Or High Level HW Modelling Language in system sim
* compare processes for VHDL and High Level HW Modelling Language
* compare products (performance, control)

Demonstration:
- EagleEye@Eurosim/SMP2
- SPOT6(SCOCI3)@SIMTG

Factory Acceptance Test

‘ Task 51. Integration and Installation at ESTEC
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_ Skipping to conclusion : Leon Emulation Board (LEB)
The LEB : a new System on Chip Emulator
= LEONZ2 & LEON3 emulation
100% representative -
Real time OBC Simulation at 60 Mhz+ i
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» Easy to integrate in SVF, FV &
Operational simulator

= Easy to Operate

= Works in Eurosim by Airbus DS NL and in
the simTG by Airbus DS FR and soon in
SIMSAT by Vega S
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Skipping to conclusion : Leon Emulation Board (LEB)

LEON2 LEON3 Airbus SCOC3-inspired Another SoC ?

configuration configuration configuration

(extension of LEON3 design)

: - Leon2FT@100Mhz - Leon3@100Mhz - Leon3@100Mhz Leon2FT ? Leon3 ?
- GRFPU - GRFPU - GRFPU

- SpW packets €<-> Simulation SW
- 2 Amba buses

and utilization of this document as well as the communication of its contents to

is prohibited. Offenders will be held liable for the payment of damages. All rights reserved

- SRAM & SDRAM Support

- Fast simulation of I1/O mapped memories

- SW Simulation on I/O and AMBA bus (APB and AHB)
- LEON UART characters €<-> Simulation SW

- LEON pins €-> Simulation SW

erved. The reproduction, distribution

— All rights res

orization

- Scheduler and Timed Events

- GDB Server

- Save and Restore of simulation contexts

- API TSIM compliant

- Runs in Eurosim, SimTG and SIMSAT (ongoing), on RedHat and SUSE
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Eurosim by Airbus DS NL; SimTG by Airbus DS FR; SIMSAT by Telespazio/Vega
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. Agenda

2014 Airbus Defence and Space — All rights reserved. The reproduction, distribution and utilization of this document as well as the communication of its ¢
out express

. Context

. Processor/SoC emulation State of the Art

. Study History

. Fundamental principle of Operation

. Product features

. Product qualification

. Performance

. Product demonstration on EagleEye @EuroSim/SMP2
. Conclusions

10. How to get an LEB
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1. Context

SoC/Processor emulation into Satellite simulation

(" S/C System Simulator
AQCs Power
STR DMs
MTQ
CMG
MAG
GPS
Reaction
Wheels
.

8

9th December 2014

Software
Validation

Functional Operations
Vurr']f(': Iotr']an Validation &
erincatio Training

S/C System
Simulator

=k

Wit i
LB
e

B (e 15

i

SoC/Processor .
Emulator

[
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1. Context: LEB in a SW-development team

ty

vent of the grant of a patent, utili

Unit Testing Validation Qualification Acceptance
j (Functional

i Verification)

Dev 1:

4 Luke S.

Z Dev 2:

O-W K.

= DevN: ATB/RTB/AVM FM
Dart V.

: Mixture of SVFs

=if  SDEs with SW emu

with LEB
and SW simulators

(e.g. QERX/SimLeon/...) TE RMA@ @ AIRBUS
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2. Processor/SoC emulator State of the Art

Facilities based on full Numerical Simulation :
» Instructions Set Simulator (Aeroflex-Gaisler TSIM, Airbus DS Simleon, ...)
» Dynamic Translator/ Just-in-time (SciSys QERX, Airbus DS Simleon, ...)
Hybrid simulation with High emulation accuracy

vent of the grant of a patent, utility

d in the e

and utilization of this document as well as the communication of its contents to
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2. Comparison between H/W and S/W emulators

Representativity

Memory map

Speed of FPU simulation

Speed of LEON instructions simulation

Speed of Functional blocks simulation

Cost

Leon CPU speed

11 9th December 2014

Similar

+

If HW is dedicated to a target SoC or looks like it -> perfect;
otherwise HW deviates from flight OBC or HW needs tailoring.
SW Simulation has a limited representativity, for example : FPU,
Functional blocks, Cache, Pipelines ,

Overall memory map is frozen in HW versus flexible in SW
Simulation. If real IP Core embedded in HW, its HW/SW ICD is fixed.
If HW is dedicated to or looks like a target SoC -> perfect; otherwise
OBSW & simulations need remapping or HW needs tailoring

SW Sim uses FPU of host (inaccurate) or a SW library (slow). Synch
U <--> FPU fuzzy. HW 100% accurate

HW faster at high CPU loading, SW faster at low CPU loading
because SW Sim can skip time (e.g. wait states or power down)

Communication with simulated blocks :
LEB : PCle bus overhead (slow)
SW Sim : internal function calls (fast)

Speed of SW Sim / HW emulators increases with new workstations
and new FPGAs

TERMA® @ AIRBUS

DEFENCE & SPACE



and utilization of this document as well as the communication of its contents to

erved. The reproduction, distribution

— All rights res

© 2014 Airbus Defence and Space

vent of the grant of a patent, utility

inthee

is prohibited. Offenders will be held liable for the payment of damages. All rights reserved

orization

th

others without express au

model or design.

OBC Simulator Architectures and Interfaces to System Test Benches / leonSVF

3. Study History

From the LEB in the “leonSVF” ESA Study in 2005:
» FPGA Board based on Virtex 5 and PCIx
» LEON2Z running at 100Mhz
» SRAM only supported at 1 wait state

...to the new LEB in 2014 :

= Support both LEON2 & LEON3 @ 100Mhz

= SoC oriented
= Simulate IP Cores on AMBA bus APB/AHB
= 2nd Amba bus implementation
= SpaceWire link embedded in the FPGA

» Based on Ingespace NIKITA Board with
= Virtex 6 FPGA & PCI Express x4 Genl
= 32 Mbytes of SRAM with O wait states
= 64 Mbytes SDRAM

TERMA” @ AIRBUS
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OBC Simulator Architectures and Interfaces to System Test Benches / leonSVF

4. Fundamental Principle of Operation

» Simulated Real Time counter (SRT) €<-> Leon clock
= Leon clock & SRT are suspended/frozen when:
= OBSW accesses I/O
= OBSW accesses AMBA
» SoC Tx/Rx a SpW packet / UART character / toggles PIO pin
= Simulation Time Events expires
= LEB calls back simulation SW via the PCI express bus (comm overhead)
= Simulation SW do their work:
» provides data to / retrieves data from SoC (I/0, AMBA, RAM...)
= Raise interrupts...
» Leon clock & SRT are resumed and so on...

TERMA® @ AIRBUS
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5. Product features (1/4)

» LEB Configurations : LEON3 memory mapping

= LEON2 Configuration: ATMEL AT697F + GR FPU

» LEON3 Configuration similar to Aeroflex UT699 PROM CSO0 (4MB)

vent of the grant of a patent, utility

inthee

;u OM CS

. = LEONBS Configuration inspired from SCOC3 e feos

g;’ (2*4AMB Exclusion Areas)  (Except for exclusion areas)

5 g RAM (16MB) No

iE MCTRL No

Embedded IP Core [ oxe000 0200 | APBUART No

:’% | 0x80000300 | GPTIMER No

Connection of Simulated IP Cores S BRI BRIDGES APE SLAVE Yes

5 GRGPIO No

‘2; DSU3 (Debug UART) No

gg O BRIDGES APB SLAVE Yes

< s

¢ Configurable Plug & Play Areas ArEsTAT e

@3 Not mapped No

g% \ 0x800F FO00 APB PnP AREA Configurable

E%E’ Not mapped No

Set Connection of Simulated IP Cores é DOl BRIDGE AHB SLAVE Yes
AHB PnP AREA No

TERMA® @ AIRBUS
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5. Product features (2/4)

LEON3 Configuration inspired to the SCOC3 by Airbus DS :

; ) ."'f - ._f .".
|' U |' DSU | AHB Master/Slave | APB Master/5lave
Bridge Bridge

L L '.. '._

=

- pe

=

15 9th December 2014

- —,
e

' -'/'-__-.
[ | Memary
| UART | CTRL t

LEON3 Second Amba Bus

SpaceWire IP

SpaceWire |P
Core

SpaceWire IP
Caore

140

3 Spacewire IP Cores

\
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5. Product features (3/4)

Building a custom LEB Configuration using reusable building blocks

/Simulatio
P

n on Host\

C

[ M1553 Simulation

The LEB design can easily be tailored!

)

)
)

-

mwaom-Hdwn —0m=DT

/
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fi

Memory
Controller

IRQMP

Time Clock IT & GPIO
manager manager manager / LEON3
Amba Bridge ]
4 ) f ]
‘ a
( UART Link2 Bridge J —] UART2
[ ) ]
[ A ]
( | _ ] [ |
SpW Link 6 Bridge J \_l SpW Link 6
LEB \

GPIO

/
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5. Product features (4/4)

The LEB + Control SW is a single Product
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6. Product qualification (1/2)

LEB Unit Tests :

= LEON2 & LEON3 IU and FPU tests : Paranoia, Stanford
= All features fully tested and working (Timed Events, S/W Simulation connected to
LEON Amba bus using Amba APB/AHB Bridge, GDB Server, Interrupt control, ...)

LEB integration into OBC Simulations :

= [ntegration into the full Airbous DS SCOC3 OBC Simulator
» Integration into ESA EagleEye System running on EuroSim Platform (Airbus DS NL)

18 9th December 2014
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6. Product qualification (2/2)

utility

Using SPW IP Core Using SPW Functional
Model

Average number of Average number of

Suspend Cause occurrences per second SRT | occurrences per second SRT

Read into 1/0 Suspend Area (8MB/s) 3421

Write into 1/0 Suspend Area (17MB/s) 860 852
Amba Slave APB read 65 253
Amba Slave APB write 65 144
UART Byte sending 2 2
Timed event trigs 67 7470
SPW packet emission 7404

, LN
Time Windows 128
Real time ratio Real time ratio

50 Mhz 1,29
60 Mhz 1,04 0,89
100 Mhz 0,69 0,53

1

Simulated OBC Frequency (Mhz)

others without express authorization is prohibited. Offenders will be held liable for the payment of damages. All rights reserved in the event of the grant of a patent,
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SpW Stress Test using Airbus DS SCOC3 Simulation running SPOT6 based OBSW

SPW Registers
accesses
simulation

SPW packets
Emission
simulation

TERMA” @ AIRBUS
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7. Performance

Performance scenario based on Airbus DS SCOC3 Simulation running realistic
OoBSW

Host PC Configuration: Core-i5 3.0 Ghz, 6MB L1Cache, 4GB DDR-SDRAM on RHEL 6 32bits

Suspend/Freeze Number per Seconds 5 000 10 000 20 000 5000 10 000 20 000 5 000 10000 20000

Predicted SPOT6 Normal Mode Scenario

Simulated OBC Frequency (Mhz) 32 Mhz 55Mhz

tion and utiliza of this document as well as the communication of its contents to

Suspend/Freeze Number (per Seconds) 20 000 21 000

Real time ratio 1,36 1,0

others without express authorization is prohibited. Offenders will be held liable for the payment of damages. All rights reserved in the event of the grant of a patent, utility

© 2014 Airbus Defence and Space — Al rights reserved. The reprodu
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PCle + Simulation overhead per suspend : 10-60 us

TERMA” @ AIRBUS
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8. Product demonstration on EagleEye@EuroSim/SMP2

1. EagleEye demonstrator

a) static architecture

b) dynamic architecture / schedule

c) Performance LEB versus TSIM

2. Spacewire

3. Spacecraft Onboard Interface Services (SOIS)

TERMA” @ AIRBUS
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8.1 EagleEye demonstrator: overview

TERMA® @

22 9th December 2014

22

Milbus 1553 | spw

| |

g = | |
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- onfofft | 00| €-=----- 1 >

£3 CONSUMEr |===="5 4

g 4 L__ 1 g

E g adaptor = ADCSSEA I 'I _______ PYS packet GoldenEye
£ Z TPcruw_-r “Meéasuremer > I froaﬁﬁg:‘mﬂg:
g5 =iz OBC r ObsIF I

S % Command [ DispatchTC DizpatchData

g = I | DispatchDota |

c ® U |

£5 Power [ - DigpatchData

g% measurement ) I I S W Store data cmd
£ i | : SSMIM

g s PowerlineChange

¥ FECER ! CheckPacket ?

a3 AR Line : = StoreData

%é : TC S5MM cnd HandieCommand

S = I

£ % TthI‘I’I-EIl ---------------- - TT&C { = T

g5 measurement A ™

i -

55 TMTC Link PLcmd
N N
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8.1 EagleEye demonstrator: SMP2

Env Model

MilBus1553 to

platform
equipment ”
// Metwork Layer
EagleEye Obs IF Datalink Layer
(TSIM/LER)
Transport Layer Transpart Layer B Physical Layer
{shared memory] {shared memory] B
S
Metwark Layer Metwork Layer w
eayload Model
Transport Layer
Physical Layer Physical Layer (shared memary)
\ Network Layer
Physical Layer
SpW to
Payload
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8.1 EagleEye demonstrator: OBC model structure

Separation of concern:

+ SMP2 Frontend: model interface issues

+ Model: functional behaviour

24  9th December 2014

OBC Simulation Model

Emulator

PSimLib

ObcModel

SMP Front End
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8.1 EagleEye demonstrator: Processor Simulation Library
PSimLib deployments:

» ASIM (ISS Payload)
» OBIST/LeonSVF

Emulators:
T WLIEI'.'II'IZ > G A I A
TSN/ Leen3
,r’"“xx » SimErc32
PsimLib }—)—H/ Efther/Or ;}—
\ o » ESOC Emulator
FPGA
ESS Leond!
FPGA
ESS (Leon3)

PSimLib functions:

Periodic time events

Relative time events

Multiple handlers on events

Allows for ‘plug-n-play’ simulation models

YV V V V V

Generic Interface to Processor Emulators/Simulator
I/O Events on processor read/write on individual addresses

TERMA” @ AIRBUS
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8.1 EagleEye demonstrator: simulation schedule

10Hz  1_Obslf

8.1 PowerGeneratian

8.2 AOCS

26 9th December 2014

— &
100|Hz .

3_Agtuators
2 PowerDistribution

. ‘I

6_Payload

@
7 _Thermal .

Z

ACTION_MGR

|

51_GYH r-::jI)lIEFMndEI | Zzz | -;:}:"flillijl:Madel | Zzz |
i i : |—_1."l o SMP2 scheduler |

iz

712 | :;}_I_}lm Envidodel |

Lz | k] |
| O, f
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8.1 EagleEye demonstrator: performance LEB vs TSIM

Simulation Controller: EE_SVF_testScheduleNew.sim @ atb5.wgs.estec.esa.int

-

: 5. l:.l'l . u 506G Mes X age :'.:' Uter-1.0 -"'.‘n--:' '.:- anae T G160 333
198.6000 859.9701 message clock simulator ended at Mon Dec 8 15:37:08 2014
198.6000 859.9701 message clock state transition from executing to void

shutdown message Simulator terminated

=]

DELL, XPS M1710, Intel core, T7200@2.00 GHz (two of those)

27 9th December 2014
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8.1 EagleEye demonstrator: performance LEB vs TSIM

sim @ leonsvf2

Simtime | Walclock |Type  [Thvead |

42,6000 105.5003message executer-1.0 PowerLine::HandleTC(6 to 311)

45,9000 1127803 Error executer-1.0 Power Distribution: Invalid TC received: 370
56.0000 134.9605 Error executer-1.0 PowerDistribution: Invalid TC received: 372
66.1000 157.1703message executer-1.0 PowerLine::HandleTC(21 to 325)

67.6000 160.4603message executer-1.0 PowerLine::HandleTC(35 to 339)

0310119107497337

.0310276231443115
.08998428760654222

Intel i5-3300 @3.00GHz (four of those).
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8.2 Spacewire (1/2)

SpW Support added into EagleEye:

» Payload communication:
Spacewire, SOIS Packet Service, SOIS Device Access Service services

» Platform communication:
MIL1553, SOIS Memory Access Service

OBC Simulation Model Golden Eye Simulation Model

© AIRBUS
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8.2 Spacewire (2/2)

ntents to

vent of the grant of a patent, utility

Spacewire — hw/sw co-engineering

inthee

ldea:
 SW- and HW-engineers using the same model (System C) in their simulators
e plug-n-play between SystemC spacewire model and FPGA spacewire model
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Used pre-existing SpaceWire SystemC/Transaction Level Model, however:
» Generic / not representing the actual SpW IP Core we used
« HWI/SW interface missing

Conclusion and way-forward:

* For this project:
» abandon this specific SysC/TLM model in this project
 keep SpW in FPGA & traditional SpW model

* Ensure consistency between HW/SW interfaces

* Re-try with both goals in mind, HW-engineering, SW-engineering

erved. The reproduction, distribution and

— All rights res

authorization

© 2014 Airbus Defence and Space
press

others without ex|
model or design.

TERMA® @ AIRBUS

30 9th December 2014 DEFENCE & SPACE



of its contents to

nication
vent of the grant of a patent, utility

and utilization of this document as well as the commu

erved. The reproduction, distribution
is prohibited. Offenders will be held liable for the payment of damages. All rights re

— All rights res

© 2014 Airbus Defence and Space

served in the e

orization

thi

others without express au

model or design.

OBC Simulator Architectures and Interfaces to System Test Benches / leonSVF

8.3 SOIS: benefit in simulations (1/2)

OBC Simulation Model

OBC Model

31 9th December 2014
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8.3 SOIS: benefit in simulations (2/2)

OBC Simulation Model Payload

OBC Model

ecy. Packet L

Send Packet
AN
ﬁ

Send Packet
Recy, Packet

Send Packet
N

© AIRBUS
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0. Conclusion

The LEBis:
1. A mature product using reusable blocks to tailor specific target SoC
2. A Building block for system simulators (SVF, FV and Operational Simulators)
3. Representative (real Leon VHDL)
4. High-performance: 60 MHz in real time in representative load

Outcomes of Integration into EagleEye:
1.

Easy ‘plug-n-play’ exchange of LEB and TSIM

LEB performance approximately 2x TSIM

FPGA&TSIM demonstrated EagleEye/Eurosim/SMP2 and Airbus DS SImTG
Spacewire integration in progress - tested and stressed on LEB level

SOIS replacement demonstration on going

TERMA? @ AIRBUS
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10. How to get an LEB

LEB

LEB FPGA® and support license

(Ingespace and/or Airbus DS) | (ESA) S y

5 ! (admin costs) :

a | license

: Leon2FT

purchase (ESA) E , )

E request @ (admin costs) license

use or ’ Leon3
modify SW & FPU
(Aeroflex)
J

purchase

(1) either empty, or flahsed with one of the 3 configurations.
Ingespace, Airbus DS or ESA can change it for you later.

you tailor VHDL
of LEB or Leon
for your SoC

TERMA” @ AIRBUS
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General note: the scheme is only for ESA member states.

Other scheme: you contract Ingespace and/or Airbus DS for the
tailoring. They will charge you the cost of licenses.



© 2014 Airbus Defence and Space — Al rights reserved. The reproduction, distribution and utilization of this document as well as the communication of its contents to

others without express authorization is prohibited. Offenders will be held liable for the payment of damages. All rights reserved in the event of the grant of a patent, utility

model or design.

OBC Simulator Architectures and Interfaces to System Test Benches / leonSVF

Any questions?

Please contact us if you want to test it in your project
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Extra slides
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Focus on the LEON Memory Mapping
s | omomnon | swsmumers
Address Denomination SW simulations
No
No

PROM CSO0 (4MB)
0x0000 0000 PROM CSO0 (4MB)

Address

0x0000 0000

0x1000 0000 PROM CS1 (4MB) No
B 0x1000 0000 PROM CS1 (4MB) No
: Yes 10 Yes
0x2000 0000 2*AMB Exclusion Areas for fast .
eEnuIation of /O mapped memory) (Except for exclusion areas) ST eI (2*4MB Exclusion Areas)  (Except for exclusion areas)
0x8000 0000 MEM CTRL No 0x8000 0000 MCTRL No
0x8000 000C FALAR/FALSR No 0x8000 0100 APBUART No
0x8000 0014 CACHE CTRL REG No 0x8000 0200 IRQMP No
0x8000 0018 IDLE REG No 0x8000 0300 GPTIMER No
0x8000 001C WRITE PROTECT No 0x8000 0400 BRIDGES APB SLAVE Yes
0x8000 0024 PRODUCT CONFIG REG No 0 GE P — -
0x8000 0028 BRIDGE APB SLAVE Yes - DSU3 (Debug UART) No
0x8000 0040 TIMERS No
0x8000 0800 BRIDGES APB SLAVE Yes
0x8000 0070 APB UART 1 No
0x8000 0080 APB UART 2 No 0x8000 OF00 AHBSTAT No
0x8000 0090 INTERRUPT CTRL No 0x8000 1000+ Not mapped No
0x8000 00A0 /O PORT No 0x800F FO00 APB PnP AREA Configurable
0x8000 00BO BRIDGE APB SLAVE Yes 0x8010 0000+ Not mapped No
0x8000 00CO DSU UART No 0x9000 0000 DSuU No
0x8000 00D0 WRITE PROTECT No 0xA000 0000 BRIDGE AHB SLAVE Yes
0x8000 00EQ BRIDGE APB SLAVE Yes 0xFF00 0000 AHB PnP AREA No
0x8000 0400 + Not mapped No LEONS3 memory mappqu
0x9000 0000 DSU No
0xA000 0000 BRIDGE AHB SLAVE Yes

LEON2 memory mapping T E RMA® @ AIRBUS

DEFENCE & SPACE



OBC Simulator Architectures and Interfaces to System Test Benches / leonSVF

Focus on the UART and SpW Links Implementations
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