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Wi-SUN, from humble beginnings---

English BAE AL

. The Wi_S.UN A"iance began With 8 :‘i‘\\;\uiance WI-SUN ~ APPLICATIONS v CERTIFICATION ~ RESOURCES ~ JOIN
companies
CRc()ene.sas is a founding member and
ntinues to be a Promoter member

Renesas continues to be deeply

involved in specificati
ol cification '
policies and Alliance

In 2011, a group of visionary leaders

came together to form a global organization that could drive the adoption
of Interoperable Smart Uhility Metworks, as described by JEEE”

| so21s40

Wi-SUN Alliance i that prganization.

We contribute significantly to the

development :
technology and expansion of Wi-SUN

Today, eneray eonservation, autornated melecing controls, and momiloring
requiremerts 2re top pricfites for progressive cifies and COMmmLnities
around the world, and internel based contrels and ronitoring straled ios
are gaining momenturm. But musch mare work remains & be done ©
identify and articulate the cormmon goals that will Rl Lirility comnpanies
andd Municipalities 1 oplimize soph isticated and cost saving eNergy

controds.
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LENESAS

We are a semiconductor company
integrating the added-values of Wi-
SUN into test, development, and silicon

solutions for end-product providers to
build stable Wi-SUN networks
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Renesas Wi-SUN FAN Next Generation - V1.1 FSK Battery -- “Low Energy”

conming Lupw-3 1afing

Low-Power, High-integratioa Solution

Renesas Wi-SUN FAN Next Generation - V1.1 OFDM -~ “High Throughput”
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Eye Chart!
of
Certifications and Test Bed units

from Renesas

Used in FAN and HAN testing and
certification for the Wi-SUN Alliance

Certified Solutions for Wi-SUN profiles:

12 - PHY Certified Products
4 - FAN Certified Products

5 - HAN Route-B Certified Products

4 - Single-Hop HAN Certified Products
1 - Extended HAN Certified Products

1 - HAN Route loT Certified Products

Certified Test Bed “Golden” units:

9 - FAN1.0 (PHY+profile), FAN1.1
(PHY+profile), Single hop HAN, Extended
HAN, HAN B-route, HAN route-IOT, JUTA

p—

=

* PHY Certified Products : 12

WSAO0309: PHY Layer for FAN 1.1 Profile, CWX+RX600 solution, Certification data: January 30, 2023

WSAO0149: PHY Layer for Echonet(HAN) and FAN Profile (JP/US/BZ), TRG+ RX600 solution, Certification date : June 8, 2018
WSAO0150: PHY Layer for Echonet(HAN) and FAN Profile (JP/US/BZ), RL78/G1H solution, Certification date : June 8, 2018
WSAO0110: PHY Layer for Echonet (HAN) Profile, RL78/G1H solution, Certification date : February 13,2017

WSAO0115: PHY Layer for JUTA Profile, RL78/G1H solution, Certification date : March 27,2017 . . . . .« o v ot v it i vt e e e e e

* FAN Certified Products are : 4

WSAO0173: Wi-SUN Profile for FAN (Router), TRG+ RX600 solution, Certification date : January 30, 2019
WSA0210: Wi-SUN Profile for FAN (Router), RL78/G1H solution, Certification date : January 20, 2020
WSAO0211: Wi-SUN Profile for FAN (Border Router), TRG+ RX600 solution, Certification date: January 20, 2020
WSAO0414: Wi-SUN Profile for FAN (Router), CWX+ RX600 solution, Certification date : June 4, 2025

¢ HAN Route-B Certified Products : 5

WSAO0009: Wi-SUN Profile for Echonet Route B(Smart Meter), ADI ADF7023+RL78 solution, Certification date : June 30, 2014
WSAO0016: Wi-SUN Profile for Echonet Route B(HEMS), ADI ADF7023+RL78 solution, Certification date : June 30, 2014
WSAO0061: Wi-SUN Profile for Echonet Route B(HEMS), TRG+ RX600 solution, Certification date : September 30, 2015
WSAO0062: Wi-SUN Profile for Echonet Route B(Smart Meter), TRG+ RX600 solution, Certification date : September 30, 2015
WSA0080: Wi-SUN Profile for Echonet Route B(HEMS), RL78/G1H solution, Certification date : February 29, 2016

* Single-Hop HAN Certified Products : 4

WSAO0068: Wi-SUN Profile for Echonet Single-Hop HAN (HEMS Controller), TRG+ RX600 solution, Certification date : November 10, 2015
WSAO0069: Wi-SUN Profile for Echonet Single-Hop HAN (END Device), TRG+ RX600 solution, Certification date : November 10, 2015
WSA0081: Wi-SUN Profile for Echonet Single-Hop HAN (HEMS Controller), RL78/G1H solution, Certification date : November 10, 2015
WSA0082: Wi-SUN Profile for Echonet Single-Hop HAN (END Device, RL78/G1H solution, Certification date : November 10, 2015

¢ HAN Route loT Certified Products :1

WSA0411: Wi-SUN Profile for Echonet HAN Route loT PAN Coordinator, End Device, Relay, Sleep Device), RL78/G1H
Certification date : June 18, 2025

* Golden Units : 9

Single hop HAN : TRG+ RX600 solution
Extended HAN: RL78/G1H solution

HAN B-route: ADI ADF7023+RL78 solution
FAN1.0 (PHY + profile): TRG+ RX600 solution
FAN1.1 (PHY + profile): CWX+RX600 solution
JUTA (PHY only): RL78/G1H solution

HAN route-1OT: RL78/G1H solution
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Romsas Wi-SUN 802 15. 49/0
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FAN 1.1@ HP =High Performance (OFDM Full Function)

Wi-SUN HP Certified

CWX-M RF Transceiver RX65W-A SIP (RF+MCU)
Sl | icon p/n RO9A06G062GNP p/n R5F565WEADBF
40-pin plastic HYQFN (6 x 6 mm, 0.5-mm pitch, NiPdAu substrate) FTBGO1454B-A & * & mm, 0.5-mm

Two options:
-  CWX-M (RF) + RX65N (MCU)
- RX65W-A (SIP package with RF + MCU)

Software

- Certified Wi-SUN firmware, covering Layer-3 routing

| CWX-M

Support

- Evaluation kits
- Complete production-ready reference designs
- Global support

CWX-M Evaluation Kit

© 2025 Renesas Electronics Corporation. All rights reserved. Page 7 BIG IDEAS FOR EVERY SPACE W tE N ESAS



Wi-SUN LE Certified

@1\\ FAN1.1® LE =Low Energy (FSK for battery, LFN)

Low-Power, High-Integration Solution

Silicon

AR AR

- RL78/G1H (SIP package with RF + MCU)

System-in-Package RL7B/G1H
{has RAABD4S
integrated)

Software

- Certified Wi-SUN firmware, covering Layer-3 routing

Support

- Evaluation kits
- Complete production-ready reference designs
- Global support

Tessera

Vizmonet

© 2025 Renesas Electronics Corporation. All rights reserved. Page 8 BIG IDEAS FOR EVERY SPACE W {E N ESAS
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FAN 1.0© FSK-only (Full Function)

Wi-SUN 1.0+ Certified

_ﬂﬁhnsceiver IC
RAA604S

Silicon Wi-SUN Sub-GHz

Two options: High-Performance Solution
= RX651 (MCU) + RAA604SOO (RF) [ERLEREEILY [ RLLLLLLILY @
e RX

- RL78/G1H (SIP package with RF + MCU) A >
'MCU :— | »

Main MCU
RX651

BEAASRAARN

SOftware g . R Upto ROM 2M Bytes
Up to RAM
640KByte

- Certified Wi-SUN firmware, covering Layer-3 routing

Low-Power, High-Integration Solution

IR R AR R REE)

-

Support

i

- Evaluation Kkits

- Complete production-ready reference designs .
System-in-Package RL7B/G1H
- Global support (has RAABO4S

integrated)
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Renesas Wi-SUN 802.15.4¢g/e Hardware/Software Summary

Starter Kits / Commercial Modules / Certified Firmware / Ready For Integration

4 ; N ( ; ; . )
Evaluation boards for 840-950MHz RF Test Studio & RF Visualization Tools
Includes Renesas . MB-RX6045-02(RX651) « RF performance evaluation with our T e E—
Wi-SUN CERTIFIED - RAAGO4S00+RX651 RF test Studio.
FAN STACKS - High-performance board X
» RF performance evaluation such as
& other Eval packet transmission/reception,
RFony  Loroware '_L‘E’%&S;:"SBZ PER/BER/RSSI measurement, etc.
= s siolf us stick - Low power board * Visualize and analyze wireless data.
- - CWX-M OFDM/FSK !
- HT (High Throughput)
- Wi-SUN V.1.1 board
g Renesas Wi-SUN Software Summary
- A Software Software | Eval HW | SW Cost | [ ]
CommerCIaI RF MOdU'GS Name Contents | Transport | L TFSCOpeOfWi-SUNFAN
Border Router - IP stack : Library + MB-RX604S- Free 5021« F'roﬂle:.ertification
- DOL (apan WSUNFAN | (WCsick: 0 e on st .
- CWX-M OFDM based Stack (Renesas) RF-driver : source msggsgg (RF i S
‘ PHY ‘ ‘ 802.15.4g ‘ gﬁ:{pe or[_g\fi-tS_UN FAN
* VIZMO (Global) End-Node -IPstack : Library - TK-RLG1H+*SB2  Free
- RL78/G1H-FSK based Wi-SUN FAN - MAC stack : Runs on g
Stack (Renesas) ~ -iPrany RL78/GTH
- RF-driver : source
. Y,
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But What Is Wi-SUN FAN And How Do We Test It?

Our Then what
CHALLENG ESI resources we need is
) are limited! test

automation!
PROTOCOL STACK DEVELOPMENT

= Customer expectation OSI Layer Wi-SUN FAN
— Product-ready hardware/software solution Application
- - ' : Application
Tested for end-user environment Presentation ot e or SN souc
— Short release cycles Session
Transport UDP

= Firmware qualification requires testing of:

_ Protocol layers Network IPv6 / ICMPv6 / RPL / 6LOWPAN
— Hardware variants/combinations — LLC Sub-Layer

— Compiler architectures RF MAC Sub-Layer

— System partitioning PHY 802.15.4g/x

— Wi-SUN FAN feature sets (Core, MDR, LFN, ---)

© 2025 Renesas Electronics Corporation. All rights reserved. | z E N ESAS



TEST AUTOMATION

« We integrate as many tests as possible.
« Changes automatically execute code tests.

« Changes are merged into the remote
repository to become part of our stable
code base.

« Code then runs on evaluation boards
connected to the Cl server, ensuring
hardware conformance.

« Finally, we track the line and branch
coverage (ie: maximally exercising the code
to see if it follows the source code) during
functionality testing (ie: during line-by-line
and system tests).

Developer

1

PROTOCOL STACK DEVELOPMENT
using CONTINUOUS INTEGRATION (Cli)

Reviewer

1l

Wore

Local Repo Remote Repo
Comimt . Pul
i errit ;
0 mt g't o R e @ gt
L 1
Vatldare Vofe
Static Cada -+
Analysis 7 Coverage Testing
4 Jenkins
[ : PRM} [@ Gcov
Cl Tool

Taam

Unit Testing

o |

Intagration Tasting Cn-target Testing

[ SIM-PHY ] [ FAMATON J

Our software development environment

Memory Testing

[ Valgrind J
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TEST AUTOMATION VALIDATION

« Cl based test automation provides good confidence -- But is it sufficient?

 The protocol stack MUST also work in the end-user environment! -- Networks with hundreds of nodes!!

What are ways to test large-scale mesh networks?

« Simulation?
o Does not require any RF hardware
o Butitis difficult to model some properties

* Product test bench?
o Close to the end user environment

o Butrequires customer products, large space, is
difficult to scale and very expensive

© 2025 Renesas Electronics Corporation. All rights reserved. [ | z E N ESAS



TEST AUTOMATION ©

A network test concept for large-scale
Sub-GHz RF mesh testing

1 swa
©  Connector

Is there a better way to test that---

— Requires less space?

— Is less expensive?

— (Can be scaled easily?

— Enables further automation?

YES!

1. Using small form-factor RF module instead of customer
end-products can significantly reduce space and cost and
allows scaling

N

Modules mount on a conversion board

e

Up to 7 modules for one carrier board allows (semi-)
automation of programming and test execution

© 2025 Renesas Electronics Corporation. All rights reserved.



TEST AUTOMATION

A network test concept for large-scale
Sub-GHz RF mesh testing

We have currently two test networks [ 20 0SS .
available at Renesas Europe in Disseldorf, | e
Germany ‘ , i

| Carrier | P - . @m= - 112 nodes of RF

g gt s © 224 hybrid nodes (RF/PLC)
' Splitter . _
l Attenuator | 1

usB

......

© 2025 Renesas Electronics Corporation. All rights reserved. [ | z E N ESAS



TOOLS

for NETWORK TESTING

Main tools for test execution and result validation

Renesas Wi-SUN Demonstrator Wireshark Renesas Edition

Graphical tool to execute read tests and Open-source network analyzer tool
to visualize network topology with Renesas-specific extensions
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SUMMARY OF RENESAS ENGAGEMENT IN WI-SUN

Over the last decade Renesas has helped shape the Wi-SUN Alliance’s strategy by ...

v" Qur involvement on the Board of Directors as a Promoter Member

v" Our strong involvement in almost every Wi-SUN working group (FAN, HAN, Testing and Certification
Committee (TCC), Spectrum Regulatory Advisory Committee (SRAC), Marketing Working Group (MWG)

v" Providing test platforms to certify other members’ solutions

v" Providing certified solutions to the end-user market

We welcome you to this North America Interoperability Event & Seminar!
We hope you have a great day of learning, contributing, and networking.

© 2025 Renesas Electronics Corporation. Al rights reserved. Page 18 ] z E N ESAS



Thank You
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https://www.renesas.com/en
https://www.renesas.com/en
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