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AGENDA

A Introduction to BLE

A Introduction to QN902X Hardware

Al ntroduction to QN902X06s E
A QN902X Code Review i Hands On

A Q&A
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Introduction to Bluetooth Low Energy

A Bluetooth Low Energy is a subset of the Bluetooth wireless technology, but is not
backward compatible

A Perfect solution for transferring discrete data eg: Temp, Pressure, Mileage, Weight,
Location, Control commands, etc.

A Sits in the 2.4GHz ISM band, hence license free
A Ultra low power consumption
A Frequency hopping helps in coexistence with WiFi, Bluetooth Classic, ZigBee, etc.

A Extended battery life, makes it ideal for applications where its not feasible to have a
charger, or portability is required

AEssenti al part of the o6l nternet of Thi
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Bluetooth Low Energy

@ ®
“’ €3 Bluetooth €3 Bluetooth
9 BI : EtOOth SMART READY SMART
(classic or BR/EDR) (dual mode or BR/EDR/LE) (single mode or BLE)
SPP SPP GAP GATT GAP GATT
RFCOMM RFCOMM SMP ATT SMP ATT
L2CAP L2CAP L2CAP
Link Manager Link Manager Link Layer Link Layer
BR/EDR PHY o)) (‘0 BR/EDR + LE PHY o)) ((o LE PHY

The QN902X Bluetooth Low Energy platform from NXP is Single Mode BLE
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Bluetooth Low Energy

%G = 0 @M = s @TOEDES ST ST e
TEEesROowUEEERO OO DS wssB B T W e ow T
TRAO® » & & OGO 0®m s @@ U STSuDE S o
c @SR WS o w E e B O DO T S e B2 e
L BARE e - @ 0D U e CE ey e B GO L BT 69 PN 0D 9D LN P
TEe I T e TR R O oS BB R e
MES - WL ED A e D e GRS R ES D S e s

€3 Bluetooth’

SMART READY

Billions of Bluetooth Smart
Ready devices turning data into _
information through apps Mobile Phones Tablets Personal Computers

B
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Connected Televisions

Connecting devices &
securely sending Data to Applications
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Billions of Bluetooth Smart
@
ea BluetOOth Health & Fitness Automotive Consumer Electronics Smart Home/Energy

& Classic Bluetooth devices
securely sending data
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Bluetooth Low Energy
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Technical Specification

Frequency

Classic Bluetooth

2400 to 2483.5 MHz

Bluetooth Low Energy

2400 to 2483.5 MHz

Modulation Technique

Frequency Hopping

Frequency Hopping

Modulation Scheme

GFSK

GFSK

Modulation Index 0.35 0.5

Number of Channels 79 40

Channel Bandwidth 1 MHz 2 MHz
Nominal Data Rate 1-3Mbps 1 Mbps
Application Throughput 0.7 - 2.1 Mbps < 0.3 Mbps
Nodes / Active Slaves 7 Unlimited
Security 56 to 128 bit 128-bit AES
Robustness FHSS FHSS

Voice Capable Not capable
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Advertisement Channels

Ch 37 : 2402MHz
Ch 38 : 2426MHz
Ch 39 : 2480MHz

Note: The channel numbers
are in sequence but the frequencies
are not adjacent.
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BLE Data Throughput

The theoretical upper limit for BLE throughput is 1Mbps

What 6s the Catch?

A Bi-Directional Traffic

A Protocol Overhead

A CPU and Radio Limitations

A Artificial Software restrictions

A Uncontrolled devices (Phone, Tablet, Computer, etc)

A Connection interval (theoretically between 7.5ms to 4sec)
A Link Quality : Bit Error rate : Retransmission

A BLE Throughput =n * 20 B * 1/T { n = packets per interval, 20bytes per packet, T = Connection Interval }
A Max. packets per interval for I0S 8.3 is 6, Default connection interval is 30mSec
A BLE Throughput testing with iI0S 8.3 = 6*20*(1/0.03) = 4000 bytes/sec = 32Kbits/sec
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Operating Range

Actual covered range depends on various parameters

A Operational environment (indoor, outdoor, surroundings)

A Antenna design for Central and Peripheral(radiation pattern, orientation)
A RF Interference (proximity to Wifi, Zigbee, Office environment)

A Enclosure and Application scenario

A Final product placement and orientation

ANXPOs QN902x has the besuptoti9rdBmaithN@N R X
DCDC option)

Al t has the mar ket 6s best RX noil se canc
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Network Topology

A Can communicate in two
ways: broadcasting or
connections

A Subject to the guidelines
established by the
Generic Access Profile

(GAP)
A Broadcast Topology
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OBSERVER
DEVICE

OBSERVER
DEVICE

OBSERVER
DEVICE

BROADCAST
TOPOLOGY
BLUETOOTH LOW
h ENERGY q
BROADCASTER

A Connection less
A No Security, No Privacy provision

A Fast and Easy
A For small amount of data on a time schedule

A Communication to multiple devices

OBSERVER
DEVICE

OBSERVER
DEVICE

OBSERVER
DEVICE
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Network Topology

AConnected
ASecured

AConfigurable connection
Interval

ACan be used for sensor
fusion

AStandard allows 8
connections to one
Master
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Connected Topology

Slave Slave

PERIPHERAL PERIPHERAL
DEVICE DEVICE
CONNECTED
TOPOLOGY
Slave Slave
CENTRAL
PERIPHERAL DEVICE PERIPHERAL
fiicE [ — (PHONE, TABLET, | i
COMPUTER)

Slave Slave
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LE Protocol Stack Architecture
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