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AGENDA

ÅIntroduction to BLE

ÅIntroduction to QN902X Hardware

ÅIntroduction to QN902Xôs Evaluation Platform

ÅQN902X Code Review ïHands On

ÅQ&A
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Introduction to Bluetooth Low Energy

ÅBluetooth Low Energy is a subset of the Bluetooth wireless technology, but is not 

backward compatible

ÅPerfect solution for transferring discrete data eg: Temp, Pressure, Mileage, Weight, 

Location, Control commands, etc.

ÅSits in the 2.4GHz ISM band, hence license free

ÅUltra low power consumption 

ÅFrequency hopping helps in coexistence with  WiFi, Bluetooth Classic, ZigBee, etc.

ÅExtended battery life, makes it ideal for applications where its not feasible to have a 

charger, or portability is required

ÅEssential part of the óInternet of Thingsô
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The QN902X Bluetooth Low Energy platform from NXP is Single Mode BLE

Bluetooth Low Energy
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Bluetooth Low Energy
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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. 

SPECS FROM BLE 4.0

Bluetooth Low Energy
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BLE Data Throughput

The theoretical upper limit for BLE throughput is 1Mbps

Whatôs the Catch?

ÅBi-Directional Traffic

ÅProtocol Overhead

ÅCPU and Radio Limitations

ÅArtificial Software restrictions 

ÅUncontrolled devices (Phone, Tablet, Computer, etc)

ÅConnection interval (theoretically between 7.5ms to 4sec)

ÅLink Quality : Bit Error rate : Retransmission 

ÅBLE Throughput = n * 20 B * 1/T { n = packets per interval, 20bytes per packet, T = Connection Interval }

ÅMax. packets per interval for iOS 8.3 is 6, Default connection interval is 30mSec

ÅBLE Throughput testing with iOS 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

ÅOperational environment (indoor, outdoor, surroundings)

ÅAntenna design for Central and Peripheral(radiation pattern, orientation)

ÅRF Interference (proximity to Wifi, Zigbee, Office environment)

ÅEnclosure and Application scenario

ÅFinal product placement and orientation

ÅNXPôs QN902x has the best in market RX sensitivity (upto -97dBm  with NON 
DCDC option) 

ÅIt has the marketôs best Rx noise cancelling algorithm 
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Network Topology

ÅCan communicate in two 

ways: broadcasting or 

connections

ÅSubject to the guidelines 

established by the 

Generic Access Profile 

(GAP)

ÅBroadcast Topology ÅConnection less

ÅNo Security, No Privacy provision

ÅFast and Easy

ÅFor small amount of data on a time schedule

ÅCommunication to multiple devices
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Network Topology

ÅConnected 

ÅSecured

ÅConfigurable connection 

interval

ÅCan be used for sensor 

fusion

ÅStandard allows 8 

connections to one 

Master

Connected Topology
Slave

Slave

Slave

Slave

Slave

Slave
Master
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LE Protocol Stack Architecture

Network
Processor

Wireless
MCU


