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OPTION

Driving Innovation since 1986

Focus on (wireless)

connectivity solutions

Public company
(Euronext listed: OPTI)

About 20M turnoverin 2019

World class recognized

engineering capabilities

Proven track record in designing
custom communication
products for customers

that ship in milions

Qualcomm licensee company

Global footprint with HQ in

Leuven, Belgium

14+ milion own

products shipped

Company
Snapshot
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orton  Qption, 33 years wireless innovations

VALUE (Device + Software + Service)
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Provisioni

CloudKey
1st secure

3G access token

Sharp Sidekick
GTM671W

First 3G/WiFi
% size module
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CloudGate

Flexible M2M
Gateway

GlobeSurfer® iCON
1st USB Modem
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GlobeTrotter® 3G
1st 3G data card

Universe
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CloudGate Solutions
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CloudGate 4.0
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Visually configurable
Device Agent

FirstFone® XYFI
with wireless capabilities Thinnest LGA personal router
embedded with offload
HSPA module

UCAN® Connect
1st truly multi-platform &
skinnable
connection manager

GlobeTrotter®

1st tri-band GPRS data card
with integrated radio antenna
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OPTION

OUR MISSION

We connect ALL your THINGS and
SENSORS securely to your Cloud.

Optionknows how




Baseband design (BB)

orron  QpPtION ACTivIties

« Engineering services (20%) Firmware design (FW)

« loTproducts & solutions (80%)
CORE
ENGINEERING
DISCIPLINES
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Mechanical design (Mech) Certification (CERT)

New Product Infroduction



oton  ENgineering Services — antfenna design

concept -
& design prototyping

performance
testing

Satimo Bluetest
Anechoic Reverberation

chamber chamber

(Full 3D antenna (antenna

ANSYS HFSS metal part antenna pattern efficiency,
measurement ) diversity gain,

TIS, TRP)



OPTION

Engineering Services - example

OBD2 Data
Logger

Custom Schematics & PCB Design

Custom Mechanical design, antennas, shields

Embedded Software Development

Certified with: CE, FCC, IC, PTCRB, AT&T, Wifi Alliance, BT Sig
Calibrated Radio & characterization

Design & Validation of Cellular, Wian/BLE, and GPS antenna

RF, TIS/TRP, thermal, EMC/EMI, ESD, Mechanical, ...



oton  ENQINeering Services - example

Apned
Finger Sensor

Body worn device

Design of 3D PIFA antenna in
very small device 25x15x10mm

Efficiency on finger > 10%




ooy |OT gateway market

« Bitpipe gateways
. The past of IOT
. Characterized by high connectivity costs
. Create many problems in future |OT development
. Good in high speed Fixed Line replacement niche

 Traditional pI’OTOCO| go’rewoys | Comparison of Total 3-year Management & Processing Costs of Cloud-
. USGfU| but inflexible one TI’iCk poneys only vs. Edge + Cloud with 95% Edge Data Reduction (200 Miles
g . . Distance)
. Have difficulties to connect easily
to wireless sensors and clouds

$90,000

$80,531

g
g

Cloud + Edge Computing is 36% of the Cost of
Cloud-only Computing when the Reduction in
Data Volume is 95%.

g
g

« Smart Edge gateways
. The real future of |IOT
. Do it Yourselves programming
vs real Smart Edge Gateways

g 8
g 8

£
g

$28,927

€
g

10

3-year Cost of Managing & Processing loT Data

g B
g 8 8

Cloud-only Edge + Cloud

Source: © Wikibon loT Project. Reforence Modols AWS loT Service & Pwvot3 Server SAN. A 1 Edge redk loT Traffic by 95%.
| See Table 1 for Detaded Assumplions & Calculetions




omon CloudGate Platform
"\ CloudGate

< > Universe

N

Expansion

Applications Cards

Hardware
Development Kit

Software
Development Kit

11



oron  StANdard expansion cards

Industrial

serial 4-por‘|’
ethernet

@
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Monnit

Zigbee /
wM-Bus

Smart City

Telematics
with IO&CAN

N

Serial
Smart Metering

LoRaWAN



oeton  SMArt metering expansion card

Serial port (5-pins), 2kV galvanically isolated, can be configured for
RS232 (Rx/Tx/RTS/CTS/GND) — 500Kbaud max
or RS422 or RS485 (full or half duplex A/B/GND).
switch for RS485 termination available in the Ul.

,,,,,,

Mbus port (6-pins)
o Mbus Master : up to 250 unit loads with 30V power supply,
64 unit loads with 24V power supply or Mbus Slave
o Powersupply + GND pin for Mbus master (also powering CG)

10 port (18-pins connector) for wired interfaces

o I2Cinterface 3.3V for environmental sensors used in electricity cabinet (temp, humidity) (4 pins)
o Smulti-purpose IO’s to monitor alarms in electricity cabinet or drive relays (11 pins)
« Digitalinput (0 - 30V) (including dry-contact pulse counter) IARALCKCININAY 1Uiuynamant

C |RTS[{CTS

* Analoginput (0 - T0V) - §- e x[rx RS232
« Current Loop input (4 - 20mA) ‘ B¢ l
« SO pulse-counter input etk ¢ . ) ] i ‘ ®
« Digital output (0 - 3.3V) . ‘ W3l M 54 —tretee RS485
* Open Drain output (< 250mA, 0 — 30V)

o Plinterface(for electricity meters in BE/NL)

USB 2.0 port



omon  Jigbhee/WMBUs 868 card

» The perfect complement for the Smart Metering card
o Zigbee to interface with wireless electricity submeters

14
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Parther expansion cards

.

BoilerConnect 1/0O

«

Emerson Paksense

Ry

Grundfos

.

Honeywell Enacto

K PRIVATE

~

/

BiPOM 2xRS232-USB

uSD card holder (5A)

BiPOM Zigbee/BT Airicom 10

Atim LoRa Giga Concept RFID

PUBLIC
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LUVIERED
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The glue between protocols & platforms
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OPTION

Applications can be made with LUVIERED

Stinme Meter |

[ Test Accu ACCU Energy Values

KNX | ss

|| Testss

Log P to SD

+ info || debug

\

Qrid Teerif , 5

. Comnbine 3 Hall (>

9| Combine 2 Hal

‘Calo P_kookpiaat oou ...

MNode
Type modbus request
ID 2M15d241.dDea2e

» Properties

Sends madbus request to modbus server / slave

This node sends a raw modbus request to a modbus
TCP server or RTWASCII slave.

The modbus request is contained in msg modbus
which contains the following keys

op - the MODBUS operation code.

start - for write and read operations that address
multiple registers this countains the starting register
offset

quantity - for write and read operations that address
multiple registers this countains the number of
registers.

address - for write operations that address one
register this countains the register offset.

bytes - for write operations this contains the raw
bytes for the operation. Please refer to the modbus
standard documentation for formatting information.

Properly formatted modbus operations can be created
with the modbus operation node

If a key msg.modbus_opts is present and it contains a
table with keys host and/or port and the requester is in
modbus TCP mode then if the host and port is different
to the set host and port the requester will connect to
the new host and port and all subsequent requests will
be made to this device (until a new host andfor port is
received).

a 6 a .

library with
building blocks

configuration of loT flow

(can be multiple tabs)

info and debug
window
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CloudGate Universe — provisioning server

CloudGate and Modem settings CloudGale Applications
Self Recovery Settings, APNs, UNIVERSE ThingWerx
Connection Monitoring Settings, LUVitRED
Username/password...
Firmware i; n Application configuration
LUVICRED

SR
“ o J
CONFIGUREONE T o o o o orm oom  CONFIGURE SOME
of your o, - R R ER R  ovicesfor
specificsite. crp i S Eh G2 @R @ O PoTcvrapicdion
or customer.

[ e L B B s B S B ——

—

[ L e B B s B L s S e

—

CONFIGURE ALL
of your devices to the same settings.
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CloudGate portfolio - 2020

-~

CloudGate Ethernet
Rev 2

/

LTE Cat4 WW

m—

LTE CatM1 WW

—

—

CloudGate 3G EMEA

\Rev3 /

/

/

CloudGate LTE CloudGate CloudGate
kVVW Rev4 micro mini

CloudGate nano

CloudGate IO box

-

/




OPTION CloudGate LTE WW rev4

« CloudGate family features
« High temp range (-30 to +70 °C)
« Ruggedized aluminum housing
* Flexible hardware configuration with expansion cards

« New CloudGate 4.0 features
* New LTE Cat4 modem
o Real worldwide coverage with 20 LTE bands,
covering EU, Americas and ASIA
(even the TDD bands in China).
o 3G and 2G fallback

- 2 Ethernet ports G e U A -
» MicroSD card holder Wy i ] oy
« Optional 980mAh battery
« 5 years warranty |

22



oPTION Battery option for all CloudGate 4.0

« 980 mAH battery that can be mounted on main card
« Available as option when ordering a CloudGate 4.0
or as kit to retrofit a CloudGate 4.0 in stock
(for distributors and VARS)
« Allows operation without mains power for up to one
hour.

« Target use cases
« Provide non-interrupted operation,
even during a power 10ss

« Allow alerting in case of a power

loss (to Cloud platform, with
SMS, with email ...)

23
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CloudGate micro
« A cost-down version of CloudGate LTE WW rev 4 (no expansion cards, no 2G)

« Many loT use cases only require Ethernet-to-4G
1. Intelligent Cloud bit pipe for your equipment
Connectyour equipment with Ethernet cable to CG Micro
Use the LTE modem of CG Micro to send data to the backend

‘Intelligent’ because processingis possible on CG micro
with LUvitRED (eg BACnet)

2. Connectivity backup
CloudGate Micro has 2 Ethernet ports.

Connectone port to the WAN (eg ADSL router) and other port
to the LAN (eg a switch)

If the WAN port looses connectivity, the LTE modem takes over _ -

3. Secure Remote Access

Connectequipment to CG Micro with Ethernet cable

Allow to login on your equipment from your laptop/smartphone
with CloudVIU or SRAS

« Opftional battery or WiFi or LoRaWAN (Q4)



oton  CloudGate micro with LoRaWAN (roadmap Q4)

« On-board connector on CG micro main
board can be used for one of these 3
optional plugon cards :

« Battery card
« WiFi card
 LoRaWAN card (available Dec)

« Cards are mounted ex-factory

« LORAWAN card supports 868MHz and 9xx
MHz regions. Selection of region can be
done in LUVItRED.

25



PTION CloudGate mini

« CloudGate micro with a non-exchangeable front expansion card (optional WiFi or LoRa)

« Target use cases .
1. Industrial vehicle gateway (lifttrucks, cranes ...)
« Usingthe CAN bus to read vehicle parameters andactive GPS to indicate vehicle position
2. Industrialmachine gateway (production machines, professional kitchens..)
» Usingthe serial interface (RS232/RS485) to communicate and GPIO to listen to machine sensors
3. Streetcabinetgateway (electricity cabinets, cable TV cabinets, fiber cabinets...)
« Usingthe Modbus interface to measure power consumption
« Using the digital inputs and outputs to monitor/control access doors
« Usingthe I12C interface to interface to local sensors (temp, humidity etc)
« Usingthe GPS fo give cabinet position on overview map
« Usingthe battery backup to indicate a powerloss

* Digital input (0- 30V) *12C @3.3V for sensor interfaces (SCL, SDA)
(including dry-contact

pulse counter)
* Analoginput (0—3.3V)
* Current Loop input (4 -

(4-pin Wiirth screw connector)
*3 GPIO’s, each can be configured through
firmware (7-pin Wiirth screw connector)

WAN @ LAN

T System WWAN - k
£od ) A A .
' Div7 wWWARMai

20mA) * RS485 (TxA, TxB, GND), 2 wire, half-duplex

« S0 pulse-counter input OR RS232 (Rx, Tx, RTS, CTS, GND)
- Bl euD— 2 (5-pin Wiirth screw connector )

* Open Drain output (< * CAN bus (1Mbps)
250mA, 0 -30V) (3pin Wiirth screw connector)




orron - CloudGate Ethernet with mini 1O

Industrial grade cost-efficient alternative to PLC's
« Same |O card as CloudGate mini but without
the LTE modem inside
« Can be used with 12C sensor range provided
by BIPOM with Grove converter

27
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CloudGate nano LU VE

OPTION

« The gateway for low-bandwidth |oT applications
o LTE Cat4 WW modem is replaced by LTE Cat M1/Cat NB1/EGPRS WW modem (BG?6)

o 2nd Ethernet port and GPS antenna are removed
and replaced by RS485 and M-bus master interface
o Optional battery or GPS or WiFi or LoOROWAN

« Target market
o Future-proof cost-effective replacement of
2G gateways
o Andalog line replacement
o Connecting Modbus/Mbus devices
(buildings, smart meters, industrial equipment)

« New reduced-height housing for easy DIN rail
mounting (120mm x26.5mm x29mm)

28




CloudGate 1/0 box L2

« We have the CG mini (with 3 GPIO)

« We have the metering card (with 5 GPIO)

« We have the telematics card (with 10 GPIO)
« But sometimes you need a LOT of GPIO

¥
Here's the CloudGate [/O box
4 analogin
« 8digitalin
« 4 digital out
* 4relay out

Communication to the box over
Modbus RTU (RS485) or Modbus TCP (Ethernet)

Can be powered by PoE or 24V DC

29



OPTION

M2M World of Connectea .
The Internet of Things

info@beechamresearch.com +44 (0)845533 1758 wwwbeechamrecs--—"

30



Street cabinet confrol (UK)
OPTION (Telematics expansion card)
' Ethernet
TRIiD!IUM

a1 (ragara




Energy management in buildings (BE)

OPTION . .
(smart metering expansion card)

Elect production

DSMR
(P1
interface)
Mbus &
Modbus
% BACnet’

Analog/digital 1/0
for cabinet monitoring (alarms, doors...)
12C for sensors (temp, humid...)

Heat production

32




oron  DIStrict cooling (Empower, Dubai)

« Components

* CloudGate 3G with LoRaWAN card inside buildings
(one CloudGate for every 6 floors)

* Smart Valves with embedded LoRaWAN module for every
appartment in these buildings

« Manufactured by Strega (Belgium)

» |Industrial grade design in IPé68 enclosure, up to 140°C

« 2x Lithium 3.6V DC batteries for long-lasting performance
* Available for most common pipe widths

« Worldwide certification

 Use case

+ Empower provides cooled water @5°C to all appartment buildings
in neighborhood of plant. Used as air conditioning for appartments

+ Empower can remotely cut water supply
« when customer did not pay the bill
« whenwater leak is detected

« Server application available - Pr—————
to remotely monitor the valve condition
° Smor‘l’phone Opp”cg‘l’ion OVO”ObIe Flat_1200 10min QFEN CLOSED CORERATION

33

Flal_0104 11min OPEM CLOSED OPERATION

to register valves with QR code uom |
Ond ”nk TO O Specific ClOUdGOTe Flat_o&02 18min OPEM CLOSED CPERATION

g =

B8 68

CLOSED

7 days OFERATION OPEMN

T days QPERATION CPEM

7 days OFERATION OPEN
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LoRa electricity metering (Enelogic, NL)

Specialize in energy monitoring for buildings in Netherlands/Flanders

Use CloudGate LTE + Smart Metering card + LoRaWAN card

They can monitor digital electricity meter (P1), electricity
submeters (LoRa), solar cell production (Modbus)

User dashboard provides insight, especially for NOM buildings (NL)

Eastron SDM630MCT-LoRa 3-
Phase Wireless Din Rail Multi-
function Energy Meter with
LoRa communication



oron 1€mMperature logging (Emerson, US)
(PakSense expansion card)

 Product: PakSense AutoSense Inbound

» Purpose:

« Monitorthe temperature of food/medicine during fransport by logging
the femperature every minute in a tag

« Wireless upload of temperature history before a productis unloaded
saves time on the recelving dock

.
IO mamew LN

PAKEENSES

3°F - 39°F
. TOIR RGOS

« Implementation components:

* Tags (hitps://www.paksense.com/products/ultra-wireless )
« Digitally record time and temperature data, up to 30 days
« Automatically mesh togetherwhen turned on
« Transmit data wirelessly over a proprietary protocol

 CloudGate
« Connectsthe tags to the cloud repository over cellular connection
 Rebrandedlogo

« Using a custom expansion card, developed by Paksense
thatreceives wireless data from the tags

 Backendsystem
« Text and email alerts are created and delivered to predefined individuals

« Temp, alert condition, serial number, supplier name, receiving location,
35 high/low/avg temp, graph



https://www.paksense.com/products/ultra-wireless
https://www.paksense.com/products/ultra-wireless
https://www.paksense.com/products/ultra-wireless

oron - SMArT irrigation and fertilization (Japan)

« JFE Shoji Electronics, part of JFE Shoji Trade Group whichis part of JFE Holdings Inc
(60K employees, 25B €)

« JFEShoji has developedZeRo.agri product together with Routrek
for smart irrigation and fertilization

Green House Pyranometer
* TLTTITTTTT * * .
Soil sensor

¥

ZeRo.agri
\ Cloud (Al)

B I

Tewpanaters 202

........

36 s g~V ot ;' b — —— - . ) ";



OPTION We also make solutions for a smarter and greener world.

SMART
BUILDING

SMART

LOGISTICS

INDUSTRY
4.0

37



CloudGate Track N =
orTion (indoor localization solufion)

« Show the position of tags on a building map

« Configuration
* Anchorson fixedlocationsin building
« Tagsmoving aroundin the building

«  Wirepas mesh network to connectanchors and tags ' k ""'--~.».:;;§.ﬁ Sogl (s,
+ CloudGate as a sinkin Wirepas network e \Zi . ; '
: o : : B g Sy W
« Starting kit, including SIM card and WMW platform license gt %

Application

Server
Edge network Gateway
Anchore

Anchor

W,
@'OQ\;O
@fwo%
LTE
Tag WiFi
Ethernet s
1 ‘ 2%, Positioning
_',..;_-.'.' .
38 Anchor www.wmw-hub.com "¢ engine

WIREPAS


http://www.wmw-hub.com/
http://www.wmw-hub.com/
http://www.wmw-hub.com/

OPTION

» Monitors the presence of other employees in the neighbourhood

When the distance is closerthan 2m

« Starts a buzzerto notify the employees
Sends a noftification to a cloud platform

« Configuration

A badge forevery employee

A CloudGate LoRaWAN gateway for the building
The WMW platform in the Cloud

39

CloudGate Safe Distance

(Social Distance Monitoring solution)

»ig

£

!

\WP:ii o)

((( A))) . Intel Cloud

LJ’ .’&‘;" ‘ ; "A
~ -\ f ]
7~ \ al fa , N
\

\ &/} | \,0 '._'_.-"'

Tracker advertising

za and sniffing
Tracker advertising

and sniffing

The devices look for a signal with high enough proximity.
If it is picked up, it will be logged on the server.
An alert sound can be played.



CloudGate Arr
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(Office air quality solution)

« CloudGateis used as a private basestation for LORAWAN sensors.

« Allows tfransparant connection from LoRa sensor to application server of choice :

*  Microsoft Azure
«  Amazon AWS

+ Google Cloud
«  Waylay

* AllThingsTalk

« Thingworks

« Cumulocity

« FEfc.

« Legislationin
Belgium :
KB May 2, 2019:
mandatory after
Jan 12020

LORAWAN End-Nodes

Temp
Humidity
CO2

1

i

m

m

m

m

LT

Embedded
LORAWAN Server

LTE
WiFi
Ethernet

=il

Application
Server

WWW.connit.io
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http://www.connit.io/

CloudGate Energy @ LigBee

(Energy monitoring solution)

OPTION

Application
Server

o
.\\\__\

Local electricity meters
connect over Zigbee to
CloudGate.

-
-y
4. I
ol
ey
e
ﬂr“l

ror =

www.dexma.com
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CLIENTS THAT RELY ON OPTION
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ion knows how

OPTION e - .

+32 478 451 431

p.willekens@option.com

Gaston Geenslaan 14
3001 Leuven (BE)




