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BLE Dual mode Device _ _
Singeimode Device

What is Blue tooth Low Energy

Accessory

Bluetooth 4.0

Bluetooth Low Energy

Central
Legacy Bluetooth
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Idea behind Bluetooth Low energy

i N . -

Send less data and spent less time on the air.

Data rate : 300 kbps Bluetooth 3.0: 2100 kbps

X1 source: http://en.wikipedia.org/wiki/CR2032_battery
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Bluetooth 3.0 / BLE comparison

Technical
Specification

Distance/Hange
Owver the air data rate

Application throughput

Active slaves

Security

Robustness

Latency (from a non
connected state)

Total time to send
data (det.battery life)

Voice capable
Network topology
Power consumption

Peak current
consumption

Service discovery

Profile concept

Primary use cases

Classic Bluetooth technology

100 m (330 ft)

1-3 Mbit/s

0.7-2.1 Mbit/s

7

56/128-bit and application layer user defined

Adaptive fast frequency hopping, FEC, fast ACK

Typically 100 ms

100 ms

Yes
Scatternet

1 as the reference
<30 mA

Yes

Yes

Mobile phones, gaming, headsets, stereo audio streaming, automotive, PCs,
security, proximity, healthcare, sports & fitness, etc.

Bluetooth low energy technology

50 m (160 ft)

1 Mbit/s

0.26 Mbit/s

Mot defined; implementation dependent

128-bit AES with Counter Mode CBC-MAC and application layer user defined
Adaptive frequency hopping, Lazy Acknowledgement, 24-bit CRC, 32-bit Message
Integrity Check

E ms

B ms[cﬂamn nccdca]’ <3m5[1?:

MNo
Star-bus
0.01 to 0.5 {depending on use case)

<20 mA

Yes
Yes

Mobile phones, gaming, PCs, watches, sports and fitness, healthcare, security &
proximity, automotive, home electronics, automation, Industrial, etc.

Source: http://en.wikipedia.org/wiki/Bluetooth low_energy
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What is Blue tooth Low Energy

Dual mode Device

Single mode Device BLE
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Device

Characteristic <—— This could be a value like temp.

Characteristic _ _ _
UUID with 16bit (Bluetooth SIG profile

Characteristic UUID with 128bhitustomm

Characteristic

Characteristic
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Chips and Development kits

TEXAS
INSTRUMENTS

Source: http://www.ti.com/graphics/tool/CC2540EMINI.jpg
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BLELabsBLE112Protostick

BLE112-Protostick — Pin Mapping

0) DebugHeader
GND 1 2 VSense .
DC 3 4 DD
IS 5 5
TRESET 7 B MOSI
33V 3 10 MISO
®

Connected with Debug Header Pin 9 [ % m
&) ; |

Note: Shorten EX and e . . i) All Pins Px.x: Configurable /Os

VDD to supply board Alll/Os: Max. current4 mA

with Debugger. VoD 00 GNO P1.0 & P1.1: 20 mA driving capability (LED)
Based on Bluegiga BLE112-D. h ion 1.26, g o
Page 8, Table 3: Peripheral 1/0 Pin Mapping http :/lwww.BLELabs.com

LBALBE Matthias GOhIke % FACHHOCHSCHULE KIEL

University of Applied Sciences



Bluetooth Low Energy for Home Automation

Tackling the limitations of Bluetooth Low Energy in complex wireless networks
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1. Use Case

We want to detect appliances in a room an turn on the light via a Spraohe
Proximity switching

Connect to a room gateway for information

Awareness of room occupancy

Switch on light
Detect appliances

Detect room occupancy
Subscribe to notification

Send notification

.

N

Fire Station
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2. BLE device roles

/ G Observer 1

Broadcaster

\

Observer 1

Peripheral 1 \

Central

Peripheral 2
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3. Possible Gateway scenarios

Scenario 1

Table

light Room info system

Mobile gateway
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3. Possible Gateway scenarios

Scenario 2

Table

light Room info system

Mobile gateway
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3. Possible Gateway scenarios

Scenario 3

Table
light

Room info system

Mobile gateway
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3. Possible Gateway scenarios

Scenario 4

Table
light

Room info system

Mobile gateway
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3. Possible Gateway scenarios

Scenario 5

Table

light Room info system

one at a time

Mobile gateway
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3. Possible Gateway scenarios

Scenario 6

Table

light Room info system

Mobile gateway
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3. Possible Gateway scenarios

Scenario 7

Table
light

Room info system

Mobile gateway
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3. Possible Gateway scenarios

Scenario 8

Table
light

Room info system

Mobile gateway

Matthias Gohlke % FACHHOCHSCHULE KIEL

University of Applied Sciences



3. Possible Gateway scenarios

Scenario 9

Table
light

Room info system
One at a time

Mobile gateway
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4. System Diagram

Table

. Room info system
light y

l Notify if char. changed

Mobile gateway
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5. System componentsBLE web gateway

7

module

Digital 1/0

BLE NABTO

Internet

webserver

Central connects to device

Service

Central notified
when value has changed

Characteristic
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5. System componentsBLE web gateway

7

BLE Digital 1/0

NABTO Internet

webserver

module

- Gateway sends advertisements
- iIPhone receives RSSI value of advertiserpankets
- iIPhone connects when RSSI readimesshold

- IPhone subscribes to alarm characteristic

- Alarm can be triggered over the internet

- Connected state can be read over the internet (occupancy)
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5. System componentsBLE web gateway
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5. System componentsBLE web server

Nabduinowebserver NabtoApp
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