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RM1xx Senes

IoRa® + Bluetooth® Smart v4.0

Integrated Solution for IPWAN Elo TApplic ations

Laird

Smart Technology. Delivered.”

SMARTWIRELESS CO VERAGE FOR MILES AND MILES

The RM1xx seriesof modulesoffera powerful, = Designed forthe EloT- Ihnovative combination

convenient solution forlong-range Enterprise Io T
(EloT) deployments. Iaird innovatively combine s
Blue to o th® v4.0 with Io Ra WAN™  the emerging

of BT™ v4.0 and Io Ra® makesthe RM1xx the
bridge between Bluetooth Smartdevicesand a
network that intelligently usestheirdata.

standard in low PowerWide Area Netwo rks = TUltra-low powerusage schemes - Allowsyearsof

(IPWAN) into one module. RM1xx modules

use on a single battery.

aggregate and transmit data from Bluetooth® * Iaird’s unique smanBASIC language - Makes it

Smart (BLE) devices and sensorsoverloRa® to
gatewaysasfaras 15 km (~10 miles) away. This

extremely easy to create event-drnven, ho stle ss
applications. No toolchain required.

bridgesthe personalarea networkto the wide = Upgradable fiomware - Prepare forthe future

area networkin a unique way. The RM1xxis Io Ra®

with accessto feature and security updates.

Aliance and Bluetooth SIG certified and fully = Compliant with FCC, CEregulations - Available

interoperable with any Lo Ra WAN™-adherent

gateway.

Features ata Glance
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AGGREGA'TE AND UIILIZE Elo TDATA

BIE+ IoRa enablesautomated, intellige nt monitoring and
contmlof BlEdevices, creating scenariosthat were
previously impossible.

BRIDGETO IPWAN YOURWAY

Combination of physicaland wirele ssinterfacesincluding:
Blue to o th v4.0 (BLE Central), physic al UART, SPI 2C, GPIO,
orADC.

C O MPREHENSIVE, MULII- IAYER ENTERPRISE SEC URITY
Robust security on eitherpublic orprivate IoRa netwo rks,
with three layersofkeysand AES-128 encryption.

SPEED TO MARKET'WITH sm arfBA SIC
Easily write event-driven appsforany use case and run in
the module. No toolchain required.

BASED ON AWARD-WINNING BI6x0 SERIES

Includes WhisperMode forproximity pairng, low power
BlEoperation, and onboard microcontmllerforho stle ss
operation.

PERSO NALSUPPO RTFROM DESIGN TO MANUFA C TURE
Support works onsite with Iaird engineering to speed your
design to market.

Contact Sales- Americas: +1 262 375 4400 Korea: +82 10 2622 3935

Europe: +44 1628 940 ext. 958 Hong Kong: +852 2923 0610

asthe RM186 (CE) orRM191 (FCC).

FCC ID:SQG-RM191
IC 3147A-RM 181
Date Code 1801
FFFFFFFFFFFFFFFF
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Actual Size (25.4mm x 25.4mm)

Application Areas

(o Smart Metering and
Remote Sensing

Upp| ©hdustial Automa tion/Monitoring
‘ 4/ | and Control

9%@‘%‘,‘ Agrculturaland Rural
"'l BT/ M2M Applic ations

Interested in Laird’s RM1xx modules?
Contact us at http://www.lairdtech.com/contact-us-rm1xx



Iaird RM1xx Series IoRa® + Bluetooth® v4.0 Modules

Product Bref

Key Specifications

Laird .

IoRa® Specification IoRa MAC Class A Specification
RFConnector U.FL
Frequency RM186 (Europe): 863 —-870 MHz
RM191 (US): 902 — 928 MHz
Max T Power RM186 (Europe): 14 dBm ERP (2dBidipole)
RM191 (US): 15 dBm ERP (2dBidipole)
Re c e ive r Se nsitivity Up to -135 d Bm
Modulation IoRa — Chirp Spread Spectrum
Data Rate RM186 (Europe): 250bps—50kbps
RM191 (US): 980 bps—21.9kbps
Bluetooth® Iow Specification V4.0 —Blue to o th® Smart—- Centralmode
Energy Frequency 2.402 - 2.480 GHz
Max T Power +3 dBm radiated (via on-board chip antenna)
WhisperMode Tk Power -55 d Bm
Link Budget 95dB(@ 1 Mbps)
Raw Data Rates 1 Mbps (overthe air)
Services G ATT Clie nt Capability
Host Interfaces Total 14 line s: UART(4), GPIO (14 max), SPI(3), 12C (2), ADC (4)
UARTDe scription T, Rx, C'TS, RISline s. De fault: 115200, N, ,8, 1. Baud from 1,200 to 921,600bps
Control Protocols Any thatcan be imple mented using the onboard smanBASIC
Encryption AES 128 bit
Supply Voltage Supply 1.8V —-3.6V; Intemally regulated
Power Cunrent Both Modules: Deep Seep =< 1uA,
BIETk - 10.5mA @ fullpower
RM191: IoRa Transmit —48mA @ 15 d Bm
IoRa + BIE Transmit — 58mA
RM186: IoRa Transmit — 36mA @ 13.5 d Bm
IoRa + BIE Transmit — 46mA
Physical Dim e nsions 254 mm x25.4 mm x 3.15 mm
Environmental Operating Temperature -40° to +85°C
Approvals FCC / IC RM191 - Modular Approval: Part 15.247 & 15.249

CE

RM186 - EN 300 220 & EN 300 328

IoRa™ Alliance

LERa‘ Alliance Certified

Blue to o th®

€ Bluetooth' G Tisted — Declarmtion ID # D030952

Ordering Information

Paxrt Number Description Availability
RM186-SM Inte llige nt Lo Ra/BIE Mo dule (868MHz Io Ra for Europe) fe aturing sma nBASIC End of May 2016
RM191-SM Intelligent Io Ra/BIEModule (915MHz IoRa forUS/ Canada) featuring smantBASIC End of May 2016

DVK-RM186-SM  Development Kit for Lo Ra/BLE Mo dule (868MHz IoRa forEurope)

End of May 2016

DVK-RM191-SM Development Kit for o Ra/BIEModule (915MHz IoRa forUS/ Canada)

End of May 2016

Did You Know?

ISR, a Iaird Business,isa leaderin Wirele ss Poduct Develo pment, o ffering true

end-to-end solutions thmugh itsamay of services and tec hnicalexpertise.

«LSR

3 Laind Business

§ Design Services

'fl"'-' EMC Testing &
e Certification

®  On-Site FCC/IC/CE Gite kY RCM EMC
Certification

Wireless and Ante nna T sting

EMC Emissio ns Te sting

Inte mational T sting Services

® RFHardware and Antenna Design
" Software/Fmware Development

®  Mobile App / Cloud Development
®  Industral Design =
®  Mechanical Engineering "

™ leam more about ISR visit:

www.lsr.com

+1 262 375 4400
+44 1628 940 ext. 958

+82 10 2622 3935
+852 2923 0610

Korea:
Hong Kong:

Americas:
Europe:

Contact Sales - Interested in Laird’s RM1xx modules?

Contact us at http://www.lairdtech.com/contact-us-rm1xx



Iaird RM1xx Series IoRa® + Bluetooth® v4.0 Modules Laird
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What is Io Ra®?

The Enterprise Intemet of Things (EloD is a massive networkofconnected devicesand sensorsthatistaking shape as
LoRa new technologies bring connec tivity to unprecedented applic ations. By 2020, ABlresearc h predic ts 40.9 billion
wireless devices willbe connected, like smart me ters, stre et lights, se c urity sensors, industrialcontrols, and more.
However, an infrastruc ture mustbe in place to enable the Elo Tto thrive in remote areas. While ¢ urre nt ne two rks (like
cellular) were made forvery different applic ations with o the rre quire me nts and prioritie s, low Power Wide Area Ne tworking
(IPWAN) solutions are emerging to specifically address these EloTapplic ations.

Iow PowerWide Area Networking (IPWAN) isnota specific technology, butrathera categoryoftechnologies. It provides wire le ss
connec tivity to extremely powerconsciousdevicesin networksthatcan blanketeverything from large facilities to entire cities. This
means enabling data ac quisition, providing use ful contiols, and generating logistical insights and actionable data. Devicesthat
were once impracticalto connectare being designed into realword systemsthat were mere dreamsjust yearsago. But the se
devicesallneed a robust, reliable wire le ss infra struc ture built on specific technologiesto manage and interconnectthem.

Many protocolsand technologiesexist in thisspace, trying to solve thischallenge in unique ways with diffe re nt stre ngths and
weaknesses. The most promising and flexible is IoRa®, developed by the ToRa® Allance and powered by IoRa® c hipse ts from
Semtech. The IoRa® Alliance isa non-profitcollection of companiesthat aims to standardize IPWAN wordwide via IoRa®
technology. Version 1.0 ofthe IoRa® specification wasreleased in June 2015, providing a technology with a remaxrkable balance
when itcomes to costof deployment, flexibility, and pefformance. tscore strengths make it an ideal IPWAN o ffering for Elo Tthat
eliminates many costsand challengesassociated with provisioning such a network.

Best Balance of IPWAN Charactenstics and Features

Generally, IPWAN tec hnologies (and therefore the choice ofan Elo Tsolution) can be thoughtofin termsofthree primary
charac terstic s: powerconsumption, range, and cost. IPWAN ismeantto provide connectivity overlong ranges utilizing minimal
power, butfiguresvary among competing solutions. IoRa® provides an attractive balance between the highestand lowestof
IPWAN data rates, providing a theoretical ~21.9 kbps that more than exceedsthe re quire ments ofthe vast majorty of IPWAN
applications with overhead to spare (forexample, thisis nearly 40 time s the maximum data rate of SIGFOX). like wise, when
compared to IIEEM cellularsolutions, IoRa® provides the same orgreaterrange and is much less expensive. In a large and
competitive field o fIPWAN options, IoRa® provides the surest path to success.

SIGFOX LoRa LIEM (Ce lular)
Data Rate <0.1kbps! ~21.9 kbps <150 kbps!
CostofModule
Range <13km ! Up to 15 km < 15km !
Ongoing Costs Paid Subscrption Model Paid Subscrption ORFee / ndependent Paid Subscrption Model

1. Nokia Networks. ”LIEM — Optimizing IIE forthe Intemet ofThings.” Retrieved 11 Feb 2016.

Reduce orEiminate Dependence on a Network Camier

Where othercompeting solutionsrequire you connectthrough existing gatewaysmaintained by camersfora fee, IloRa® uniquely
alowsyouto connectto eitheran open (public) network orto yourown closed (private) network. No otherc urmre nt IPWAN so lution
o ffe rs this se lf-c ontaine d, full-o wne rship option. Owning the complete infrastruc ture meansnotrelying on a providerto c ontinue
supporting your[IPWAN o ffering, mitiga ting risk when entering the Elo Tspace. Thismodelhasthe triple advantage of eliminating
reliance on a third party provider, elimina ting monthly subscription costs, and totalend-to-end data control, providing the smarte st
path forward into IPWAN networksata time of competing solutionsand providers.

Meets and Exceeds EloTRe quire me nts

IoRa®sfeaturesand specifications make it anideal Elo Tsolution, balancing throughput and range to optimize both
while using minimalpower. IoRa® Class A nodes like the RM1xx ac hieve eithera maximum range (Up to 15 km, around
10 miles), a maximum data rate (~21.9 kbps) ora balance ofeachasisrequired by the application. Class A IoRa®
nodesare very powerconscious, only enabling theirextremely efficient 10 mA RFreceivers brie fly afte r transmitting,
1dealforbattery operated remote devices. AlloRa®nodesand gatewaysare interoperable and can be certified with the IoRa®
Alliance, ensuring yourdevice can migrate to any desired network hassle -free.

Ente rprise Se c urity for Se nsitive Applic ations

In addition to AES-128 security, [oRa® employsa scheme ofdevice, application, and network security keys to authenticate end
nodesand secure theirtraffic. Thisthree-levelappmach ensures thatonly trusted devicescan interface with yourdevice and its
application. The end resultis public and private networks with heightened intelligence and the ability to screen and authorize just
the nodesyou wantto participate on yournetwork. IoRa® offers the kind ofrobust sec urity that Elo Tnetworks demand as the
emergentwave ofconnected devicesappmaches.

Contact Sales- Americas: +1 262 375 4400 Korea: +82 102622 3935 Interested in Laird’s RM1xx modules?
Europe: +44 1628 940 ext. 958 Hong Kong: +852 2923 0610 Contact us at http://www.lairdtech.com/contact-us-rm1xx
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LoRa® Struc ture

IoRa®nodesare amanged in a startopology, with a gateway (server) connected to
many nodes (clients) in range. The clientbridgesto a IoRa® gateway, which sendsdata
sentoverthe intemetforstorage,access, and processing. Because IoRa®isbidire c tional,
data can also be pushed down to the client, triggering actionsbased on insights from

the cloud orforadministrative purposes.

Laird .
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Iaird’s RM1xx series modules take the struc ture of IoRa® to the nextlevel The RM1xx is the

first loRa® module thatalso contains Blue tooth® Smart (Bluetooth v4.0 or BIE). Thiscreatesa more powerfuland flexible starof stars
topology in which the RM1xx module actsasa bridge between the Personal Area Network of Bluetooth v4.0 and the Wide Area
Network of IoRa®. Thismeans BlEdevices, which regularly have a range ofa few meters, can communic ate formiles with the

RM1xx, enabling a massive ammay of new applic ations.

LoRa Gateway

1

-
Cloud Server e

o Cloud Applications

RM1xx Series
LoRa\WAN Modules

The RM1xx Series Modules enable

“‘_ = sensors to be wired directly to
@ ‘ various hardware interfaces or
connected via Bluetooth Low

Smart industrial Transport Agriculture/ Enterprise Security Energy, and connect to a LoRa

Metering Automation Logistics Irrigation laT Systems GatEWﬂY over Low Power WAN

IoRa®Is an Ideal Protocol for Countless Elo TApplic ations

Smart, Central Me tering

The RMlxxisidealforsmart metering. t may be
connected to a residential utility meterand
transmitusage data to a IoRa® gateway within 10
miles. [ow-volume data meanslow data ratesand
batteries thatlast years withoutreplacement. Usage data may
furtherbe routed to cloud storage and applicationsfor
processing, billing, analytic s, and sight.

Industrial Automation

Sensordata can provide deep insightsneeded to
maintain efficiency and produc tivity, especially in
manufacturing. Sensorscan monitorand report
output vs. targets, downtime vs. uptime, and other
crtic al metric s from the flooracrss an entire fac ility with
IoRa® AIoRa®network blankets an entire facility and gathers
inte lligence with ease.

Remote Security Monitoring

The RM1xx exc els with home sec urity devic e s like
door, window, and mo tions se nsors. An RM1xx-
powered home security system can broadc ast its
status regularly to a monitoring station via a IoRa®
gateway. Asmany aseightperipheralscanbe connected to
the system via Bluetooth Smart, creating a hub of smart BLE
home sensors.

Municipal Assets Management

Citiesand townscan take controloverstreet

) A lights, traffic signals and more with IoRa®. Data
9 from signalsand sensorscan be collected over

: IoRa® and used to improve traffic pattems.
Damaged devicescancallforrepairs. Trac king assetsthatare
spread acrosslarge areasrequires a full-scale network. IoRa®
makesthisnetworkeasy to build and maintain.

The RM1xx series IoRa® + Bluetooth ® v4.0 module s uniquely bring Blue tooth® Smart (BLE) and IoRa® together,
enabling exciting new applic ations forthe Enterprise Intemet of Things. The RM1xx serie s builds on the fle xib ility,

se ¢ urity, stability, and efficiency of loRa® to provide the mo st mnovative, powerful, easy to use IloRa® module
available. And with smanBASIC, Iaird dramatic ally simplifies yourapplication development to reduce yourtime to
market. Visit http://www.lairdtech.com/products/rm1lxx-lora-modulesto leam more.

+1 262 375 4400
+44 1628 940 ext. 958

Korea:
Hong Kong:

Americas:
Europe:

Contact Sales -

+82 10 2622 3935
+852 2923 0610

Interested in Laird’s RM1xx modules?
Contact us at http://www.lairdtech.com/contact-us-rm1xx
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