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Agenda

« “Round table”

« Introducing LumenRadio
— Our History / The Company

— Our Technology

— W - Modbus

- Q&A

« Possible next steps
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Company Facts

LATOUR

INDUSTRIES

FAGERHULT

employees
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OUR HISTORY



COACHELLA VALLEY MUSIC AND ARTS FESTIVAL



wahlberg macfarlane DIVIDED WE FALL

DR. DRE EAZY-E ICE CUBE
MC REN DJ YELLA

THE FORCE AWAKENS
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2013

2005

Change Happens!
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The loT application Eco System

Consumer & Wearable Energy Vending & Payment
Supply Chain & Logistics Surveillance & Security Other Innovators
Wellness & Health Transportation Positioning

Service enablement
Cloud Object Management Data Management Charging & Billing

. g A ST Services Service enhanced Connectivity

Remote Module Management

Cellular Long Range Modules

Short Range Connectivity (LumenRadio’s field of operations)

GNSS (Position) module

Pressure



OUR TECHNOLOGY
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LumenRadio
granted patent for
Cognitive
Coexistence
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Bluetooth concurrent

Application layer 0 Mira network stack sharing timeslots
/\ with Nordics BLE SoftDevice s140 or
s132.
Mira network Bluetooth 0 Use Nordics devZone for BLE support
stack stack

\/

Physical layer (radio)
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W - MODBUS



Offering

W-Modbus Offering

Offering of W-Modbus

Radio Module
] Modbus RTU

. Easy and fast to integrate on PCB

. Replacing Modbus cable to product

S?> W-Modbus B
Application - " RS485

) = 3,6 Vpower

- Long range
. Battery operation possible in future

End user product

- Modbus RTU
{ . Short time to market
- Fast and easy to install
. 24 VDC power
. VAC
& erendio . Long range
‘ R— . Possibility to white label
. Modbus RS485
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Installation

Fast & Simple Installation Process

Installation process Overview

3) Poll IDx ->
Power and connect W-Modbus Master to master device <-4) Reply  Modbus ID x
(controller). Set baud rate, parity and stop bit which will be
transferred to the full network

Power and connect W-Modbus slaves to slave devices

Wait ~1-2 minutes to W-Modbus slaves have joined network

Set W-Modbus master to secure mode for secure network

Master
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Installation

Fast & Simple Installation Process

Installation process Overview

COMMISSIONING W-MODBUS GATEWAY W-MODBUS NODE

Ad uncommationed W NGty Nockes will Al Jowes up, s1at sas
ning for & W iNodbus Gatewsy The LFDs will tion ble ool and
fom from 106 to Botam dermg tha frocen

To mitiats e W-Modbus Geteway node e poston the 3 pole
vt b e W miadifle posdtess o The Geteney Duimg e Gatewey
scan peocem the 3 LEDs will fiow fom tup 10 betiom n gremn colot

3) Pok 1D ->

CRn ke o 1D S merutes

Wt for of W Moadhn Nodes 10 fnd snd convect 10 the Gateney
the LEDs o0 the Nodes el start ta Savh i rees color This pracemns

When conrected, set the swich on the W-Modbua Gatewsy 10 the
Batturs postion Tha wit cwstent the W Modlas retmo b 11 secarn
mode. Tha » indoated by the top LED, yelilow for W Modtus Os-
teways ana green for W-Madbhes Nodes 0 this mode the watus of
wirelewm sgral wrength end Modbes BTU cabile connectoe stetus
wil be ndiiated iy the LEDy as shows under System stanus
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Specification

W-Modbus should act as a cable replacement and be simple to

install

What is included in first version Overview

. Configurable baud-rate, parity and stop-bits
—  Buad-rate: 9600, 19200, 38400, 76800
~ Stop-bit: 1, 2 R —

—  Parity: none, even W-Modbus
lication
. Slave devices 100 o

. Range for 1 hop line of sight 1000m, in a normal indoor
environment approximately 210m Modbus RTU
PP y (RS485) «~

. 8 hops in the network

. Easy commissioning

—  Secure
—  Fast
—  Understandable
. Firmware update over the air possibility (((, >
. Latency for 3 hops ~60ms, for larger networks time-out of ND

Modbus master normally needs to be configured = e
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USE CASE



Customer Case: SKF - Enlight Collect IMx-1

La ] =1 o

THE SKF ENLIGHT COLLECT IMx-1 SYSTEM

Automated machine monitoring for reliable rotation in heavy industries

Nneasurement data
Croseconds s one

we choose MiraOS”
- Chris G Jam_«_,

roduct Manager, SKF
Why MiraOsS ?
® Reliable, robust wireless communication
® Fast commissioning, flexible to changes
® Precise time stamping of vibration data
([

. °
Cs lumenradio Ultra-low battery power consumption
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. - corironer arit - e
- . Air diffuser
- ] a ‘ -

Window control sensor

wireless connectivity po
ufacturer in energy ﬂf
Ll Y

Indoor air-quality sensor

Occupancy sensor

4

80% reduced installation costs (compared to wired installation)
——  ——T _
35% expected savings in support, RMA & TCO

. 4 - TTTTEEE——

Enables new, revenue-generating services

Why LumenRadio?

v' Reliable, robust wireless communication

v' Fast commissioning, flexible to changes

v OTA FW Updates, ultra-low battery power consumption

v' Long-term partner: consulting from design to maintenance
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MiraMesh

Application
oS

MiraOS v2.4 Building Blocks

End User Application Hosting in OS

Mesh Network

Network
Formation

Automatic, Self Healing,
Self Optimizing

Mix&Match Formation™
(Ultra-Low Energy Mixed
Configuration Formation)

Network
Roles

Border Router (Gateway),
Routing/Ultra Low Energy
Routing (Meshing),

Ultra Low Energy Non -
Routing (Leaf)

Reliability

Cognitive
Coexistence

Adaptive FDMA

TSCH (Time
Synchronized
Channel Hopping)

Network Roles set
@ Commissioning

Regulatory
Compliant Ultra
Long Range

>10000 Units
Network Size

Dynamic Data
Rates @ Runtime

<+/-5us Time
Sync Precision /
Hop

CSMA/CD

<20ms Latency /

Chipset

support

Link Local
Multicast

Link Layer
Acknowledgement

Multi-Threading

Low Energy

10 years on coin
cell battery for
Leaf Nodes

3 years on coin
cell battery for
Meshing Nodes

>15 years on
AA battery for
Meshing nodes

Security

IPv6 based
security support

Anti Counterfeit
AES128-CCM (Counter
with CBC-MAC)

nRF nRF Tl NXP
52832 52840 CC2538 MKW41x
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Task Scheduling

IPv6
6LOWPAN

Up to
8 UDP Sockets

CoAP Support

Resource
Requirements

From 80kB Flash

From 20kB SRAM

Cortex MO
or better

Avallable standard feature

AirGlow Plugin AirFlow Plugin

Kernel Clock

Device Management [ Standard Drivers

; i Dali Driver
FOTA for Routing Devices

FOTA for Dali Mesh Driver

Low Energy Battery Devices

DMX Driver
FOTA External CPU

DMX Mesh Driver
Network QoS Metrics

MSS
Universal Radio Protocol
Time-Sharing
NFC
Concurrent Bluetooth v5 Commissioning

Bluetooth
Bluetooth Beacons Commissioning
Others on request

Modbus Mesh
Driver

Commissioning

Hardware
Abstraction
Layer

GPIO Driver

UART Driver

SPI Driver

12C Driver

NFC Driver

ADC Driver

Front End
Driver for Ultra
Long Range

Planned feature, not available yet



Q&A
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