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LoRa Workshop (IoT World 2017)
Semtech/MultiTech/Telit

LoRa Hands-On “Sensor to Cloud”



S
L
ID

E
2

Welcome to the TechMart…
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You are in the right place…
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And Again, Welcome From Your Hosts…
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Agenda

Instruction Provided By:  MultiTech, Semtech, and Telit

Introductions MultiTech, Semtech, and Telit 5 Minutes

MultiTech LoRaWAN and LPWA- Hardware Platforms 15 Minutes

Semtech--Technology Foundation 15 Minutes

Telit Platform deviceWise 15 Minutes

Demonstration XDot Development Kit 10 Minutes

Lab 1 mDot Hello World 30 Minutes

Lab 2 Add Sensors X-Nucleo-IKS01A1 30 Minutes

Lab 3 Publishing Data to Telit Platform 30 Minutes

Refreshments / Networking 30 Minutes
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Workshop Goals

Attendees will have the opportunity learn…

 Rapid prototyping using a cloud based compiler

 Cellular communication to add macro-network

 Crowd sourcing libraries to add drivers from common sensors and peripherals

 How to use an AEP (application enablement platform) to collect and store IoT data

 How to use an AEP to obtain insights from and securely publish the data

 Best practices for “concept-to-commercial” development and launch of loT solutions
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Publishing Data to the Cloud Platform
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Telit IoT Platform Architecture (Smart Sensor to Cloud)

Enterprise Gateway

Asset Gateway

MQTT/TR50 API

Cloud-Ready Modules

Cloud-to-Cloud

MQTT/TR50 API

CONNECT  MANAGE INTEGRATE

Proxy

LPWA Clouds

• SAP

• IBM

• Oracle

• SQL

• Microsoft

• Web Service

• Etc…

• Device Management 

• Security

• Data-at-Rest

• Data-in-Transit

• Flexible Data Model 

• Multi Tenant
Dashboard

Aware Intelligence 

Connectivity Management 

CDP

(Smart Sensors)
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deviceWISE Enabled Gateway, Data Plan, and Cloud Platform…
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Low-Power Wide-Area Sensor Nodes:  Conduit LoRa Gateway to Cloud

Over-the-Air

TR-50 Protocol
Over-the-Wire

TR-50 Protocol

NOC/Systems Center

Systems Management

User Community

Native I/F

Portal

Dashboard/Device

User Community 

Over-the-Air

TR-50 Protocol

(3G/4G/LTE)

(MBED Edge Client)

(MultiTech Conduit)

LoRa Message Flow

Native Device Drivers:

PLC/BACnet/…/Industrial/Commercial

Protocols 
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LoRa Workshop End-to-End Connections

LoRa 915 MHz

Universal 

Development 

Board

Internet 

Telit IoT Platform-

Visualization 

Telit deviceWISE Asset Gateway software running in the MultiTech 

Conduit functions as the LoRa Concentrator and sends data to the 

Telit IoT Cloud Platform using the TIA TR50 standard over LTE or 

3G

Telit IoT Platform

Note: LoRa Frequency - North America = 915 MHz, Europe = 868 MHz

Sensor Board

Stand-Alone 

mDot

mDotBox 

Multiple 

Sensors



S
L
ID

E
1
2

Connecting the “Dots”

mDot

UDK-2

MEMS

1 2 3 4

Conduit Gateway

(LoRa MTAC)

Cellular Network
Cloud Platform

Management Portal

Dashboard
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MultiTech mDOT with ST-Micro MEMS Board

Magnetometer

Cortex-M

Microcontroller

Pressure

LoRa AntennaLoRa Radio 

Module

Accel/Gyro

Humidity/Temp

I2C

I2C

I2C

SPI

I2C

mDot

UDK-2

MEMS

1
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Connecting the “Dots”… Step 1

mDot

UDK-2

MEMS

1 a.)  Set  the LoRa Private Network Access (Conduit)
static std::string config_network_name = "MTCDT-19186797";

static std::string config_network_pass = "MTCDT-19186797";

static uint8_t config_frequency_sub_band = 1;

b.)  Enable  the MBED code to JOIN Lora Network (*)

c.)  Publish Data “Byte Vector” to Conduit Gateway
//---------------------------------------------------------------------------

// Byte Vector Format:  More Data Payload, Less Human Readible

//---------------------------------------------------------------------------

sprintf(sensor_text, "ax:%d,ay:%d,az:%d,gx:%d,gy:%d,gz:%d,mx:%d,my:%d,mz:%d,p:%s,t:%s,h:%s",

accel_vector[0],

accel_vector[1],

accel_vector[2],

gyro_vector[0],

gyro_vector[1],

gyro_vector[2],

mag_vector[0],

mag_vector[1],

mag_vector[2],

printDouble(buffer3, pressure_value),

printDouble(buffer1, temp_value),

printDouble(buffer2, humid_value));
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Connecting the “Dots”… Step 1

mDot

UDK-2

MEMS

1 b.)  Enable  the MBED code to JOIN Lora Network
// Reset mDot Configuration to Known State

mdot_radio->resetConfig();

// Read node ID

mdot_EUI = mdot_radio->getDeviceId();

// Setting up the mDot with network information.

// This call sets up private or public mode on the MTDOT.

printf("Setting Private Network Mode...\r\n");

if ((mdot_ret = mdot_radio->setPublicNetwork(false)) != mDot::MDOT_OK) {

log_error(mdot_radio, "ERROR: Failed to set Public Network Mode", mdot_ret);

}

// Frequency sub-band is valid for NAM only and for Private networks should be set 

// to a value between 1-8 that matches the the LoRa gateway setting.

printf("Setting Frequency Sub-Band...\r\n");

if ((mdot_ret = mdot_radio->setFrequencySubBand(config_frequency_sub_band)) != mDot::MDOT_OK) {

log_error(mdot_radio, "ERROR: Failed to set Frequency Sub-Band", mdot_ret);

}

// Setting TX power for radio. Max allowed is +14dBm for EU and +20 dBm for NAM. Default is +11 dBm

printf("Setting TX Power Level to %2d dBm...\r\n", pwr_val);

if ((mdot_ret = mdot_radio->setTxPower(pwr_val)) != mDot::MDOT_OK) {

log_error(mdot_radio, "ERROR: Failed to set TX Power Level", mdot_ret);

}

// Setting TX data rate for radio. Max allowed is SF_12 for EU and SF10 dBm for NAM. 

// Default is SF_10

printf("Setting TX data rate to SF_7...\r\n");

if ((mdot_ret = mdot_radio->setTxDataRate(sf_val)) != mDot::MDOT_OK) {

log_error(mdot_radio, "ERROR: Failed to set TX Data Rate", mdot_ret);

}
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Connecting the “Dots”… Step 2

2

Conduit Gateway

(LoRa MTAC)

b.)  Use AEP Manager to Configure LoRa Network Server

c.)  Assure deviceWISE LoRa Extensions Are Installed

d.)  Assure deviceWISE LoRa Gateway Project Is Running

a.)  Install LoRa MTAC in Conduit Gateway, Antenna
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Connecting the “Dots”… Step 2

2

Conduit Gateway

(LoRa MTAC) Sub-Band

Network Name

Passphrase
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Connecting the “Dots”… Step 2

2

Conduit Gateway

(LoRa MTAC)
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LoRa deviceWISE Extensions and Project Logic
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Connecting the “Dots”… Step 3

3

Conduit Gateway

(LoRa MTAC)

b.)  Use AEP Manager to Configure/Enable Cellular LTE

c.)  Assure deviceWISE TR-50 is Configured/Connected 

d.)  Assure deviceWISE LoRa Gateway Project Is Running

a.)  Install LTE SIM in Conduit Gateway, Antenna

Cellular Network
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LoRa Gateway Conduit Setup

915 LoRa 

MCARD

Conduit AEP

Configuration with LTE/HSPA+ Radio

Configuration uses one mCard (915 LoRa):

SIM Installation MTAC Installation
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Connecting the “Dots”… Step 3

3

Conduit Gateway

(LoRa MTAC)

Cellular Network

Set APN
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Connecting the “Dots”… Step 4

a.)  Log into the Telit Cloud Platform at…

‘http://portal.telit.com’

b.)  Use Username/Password You Have Configured

c.)  You will access the ‘IOT-WORLD’ organization

d.)  Navigate to the ‘Thing’ Manager Table View

4

Cloud Platform

e.)  Select Your mDot ‘Thing Key’ (Address) from list
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Connecting the “Dots”… Step 4

4

Cloud Platform

You should have received an 

e-mail invitation from the Telit 

Cloud Platform…
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LoRa deviceWISE Telit Management Portal
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Telit Additions… LoRa User Interface Dashboard
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