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Industry Trends: Commercial Application Taking Off 
and Industry Becoming Horizontally Integrated

2009 2012 Today 2021
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AirTaxi
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Audi/Airbus

Boeing

VTOL reduction in greenhouse gas Emissions:
- 52% @60miles+ compared to ICE cars

- 6% @60 miles+ BEV
Starting for trips > 22 miles

https://www.nature.com/articles/s41467-019-09426-0

https://www.nature.com/articles/s41467-019-09426-0


NXP Drone Reference design

Kit-HGDroneK66

• Complete low cost ‘hobby’ drone 
platform, but really an open design robot.

• 500mm size big enough for easy 
experimentation

• Complete system to test new 
components such as motor controllers 
with UAVCAN or secure authentication of  
battery

• Reuse of components for ground Rovers



Complexity: FMU – Flight management Unit
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More Complexity: Industrial Grade Drone  – Modular with CAN and Ethernet
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How do we manage this 
complexity?
We’re a semiconductor company, not a drone company

We want best in class, but we also want to provide accessible solutions 



Look for the a well designed open 
source solution with best in class…

 Software
 Project management
 Ecosystem
 Governance
 Community
 Enterprise grade support



CommunicationVehicle

Firmware

Ground Control Station

APIMiddleware 
ROS2

Autonomy

Vision based localization 
and avoidance

NXP 
RDDRONE 
FMUK66

Intel Aero

Hardware

PX4 is an integrated open source software ecosystem

https://dev.px4.io/en/flight_controller/intel_aero.html


Leading commercial products and dev platforms based on PX4



PX4 software stack is well designed

Camera 
Control GPS

RC Input IMU Drivers

Drivers

Logging

Storage
DatabaseParameters

State Machine

Flight Control

Autonomous 
Flight

Position 
Controller

Attitude & Rate 
Controller

Output Driver

Sensor Hub
Position & 

Attitude 
Estimator

Message Bus 
uORB

Mavlink

FastRTPS

External 
Connectivity

• Runs on Nuttx!



QGroundControl: 
The opensource Ground Control Station

• Android, iOS, Windows, Linux and 
Mac

• For flying and mission planning

• Survey, mapping support

• Digital video streaming support

• UTM integration

• Open source and customizable

16 16











What’s the relationship between 
these parts?

The “Kernel”

Projects

Industry
Standards

3rd Party 
Projects

Industry 
Association

run by



Look for the a well designed open 
source solution with best in class…

 Software
 Project management
 Ecosystem
 Governance
 Community
 Enterprise grade support



The “Kernel”

Projects

Industry
Standards

3rd Party 
Projects

Industry 
Association

run by

What’s the relationship between 
these parts?



A neutral place where industry and 
community developers can work together 
to build the world’s leading open UAV 
software platform



Look for the a well designed open 
source solution with best in class…

 Software
 Project management
 Ecosystem
 Governance
 Community
 Enterprise grade support
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Back to the drone design…
We’re a semiconductor company, not a drone company



Carbon Frame

Flight Controller

Brushless Motors

Communication

Motor Controller

HoverGames Drone
GPS



Additional Components 

• Segger Jlink Mini EDU

• FTDI serial cable 

• RC Remote RX/TX

• Telemetry Radio

• LiPo Battery Charger

• FCC, CE, RoHS, REACH

• Available direct and through distribution 



2 Wire Ethernet

SBUS RC IN

I2C / NFC

GPS + Buzzer + LED

UART

Power 2x Can Bus

SPI

Telemetry

Debug

ADC 6

ADC 3

Ultrasonic

RDDRONE-FMUK66 Flight Management Unit



Realtime clockTJA1100 
2-Wire 
Ethernet

Kinetis K66, 
ARM Cortex 
M4
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Magnetometer

BMP280
Barometer

A7102CH
Secure 
Element

USB PUSB2X4D  
Debug Console DUAL TJA1042 

CAN Transceiver

MPL3115A2 
Barometer

FXOS8701CQR1
Accelerometer & 
Magnetometer

FXAS21002CQ
Gyroscope

RC PWM  
NTB0104BQ-
Q100

RDDRONE-FMUK66



Working with opensource community allowed 
us to overcome significant challenges 

We were introducing a new processor and 
modified architecture into the ecosystem

Needed support for underlying NuttX RTOS  

NXP joined to support the community:
 Easily identify and hire experts
 Ease of engagement with experts
 Community feedback 
 Rigorous flight testing program



TJA1100 
2-Wire Ethernet

TJA1100 
2-Wire Ethernet

Kinetis K66, 
ARM Cortex M4

Kinetis K66, 
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A7102CH
Secure Element

A7102CH
Secure Element

DUAL TJA1042 
CAN Transceiver

DUAL TJA1042 
CAN Transceiver

Feedback: RDDRONE-FMUK66
Open and frank dialog helps 
Understand community needs

UAVCAN V1 requests CAN-FD

i.MX RT ARM 
Cortex M7

i.MX RT ARM 
Cortex M7



100BaseT1 “2 wire ethernet”

• Automotive Rugged, robust, high ESD

• Lightweight connectors, wires, no 
magnetics

• 15 meter distance

• Automotive ethernet switch available

• Still regular ethernet - media conversion 
by switch or back to back PHYs

• Attractive for high speed IP/Socket 
programming

(Faster 2.5 Gigabit in the future) 

 

• Higher bandwidth 
cameras or sensors

• Standard IP connection 
between FMU and 
Companion computer

• Tethered operation

• Higher bandwidth 
cameras or sensors

• Standard IP connection 
between FMU and 
Companion computer

• Tethered operation



TJA1100 
2-Wire Ethernet

TJA1100 
2-Wire Ethernet

Kinetis K66, 
ARM Cortex 
M4

Kinetis K66, 
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A7102CH
Secure Element

A7102CH
Secure Element

DUAL TJA1042 
CAN Transceiver

DUAL TJA1042 
CAN Transceiver

Feedback: RDDRONE-FMUK66

UAVCAN V1 requests CAN-FD

Nice for any other 
NuttX Projects!

Nice for any other 
NuttX Projects!



NXP’s Future development with 
NuttX and PX4
Our engagement has been positive

We want to give back – where can we add value?



ARM7TDMI (NXP LPC214x, LPC2378,)
ARM920T (Freescale i.MX1)
ARM926EJS (NXP LPC31xx)
ARM Cortex-A9 (NXP/Freescale i.MX6)
ARM Cortex-M0 (NXP/Freescale KL25Z, KL26Z)
ARM Cortex-M3 (NXP LPC17xx,)
ARM Cortex-M4 (NXP LPC43xx/LPC54xx, Freescale Kinetis K20/K28/K40/60/64/66)
ARM Cortex-M7 (NXP i.MX RT)

Freescale M68HCS12 Automotive S32K 
ARM M4, M7 ?

NXP RISC-V ?
(RI5CY core)

NXP LPC5500, i.MX 600 ? 
(M33 core)





RDDRONE-ESC32K
NXP-Flyduino/FETTEC S32K based “automotive” motor controller

UAVCAN initiativeUAVCAN initiative



RDDRONE-IOT
HoverGames enables mobile IoT

Integration with 
Rapid IOT Platform

• CAN BUS UAVCAN 
connectors

• VSCP.org project

• MAVLINK example software

• Color graphics LCD
• Touch, Capsense, buttons
• Onboard 802.15.4 Radio
• IPV6, 6lowpan, Thread radio
• Bluetooth, Zigbee, KW41

• Pluggable “Click” modules

40
UAVCAN initiativeUAVCAN initiative



MikroElektronika Ecosystem

Over 450+ Click boards™ with mikroBUS™ connector and drivers

Gas Sensors, UV, IR, LORA, SigFox, Cellular, Lighting…



RDDRONE-BMS772 (Automotive) 
Intelligent Battery Management for Small Systems

• Automotive S32K MCU development 
• Auto and consumer grade BOM

• Low Cost ~$20
• Up to 6S battery (25.2V)
• 75A continuous 200A peak

• CAN-FD/UAVCAN V1.0
• Secure authentication 
• Secure event count and flags
• NFC for manifest log and settings

• NuttX ??
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BMS AnalogBMS AnalogMulticell 
battery pack

Multicell 
battery pack

Auto
MCU
Auto
MCU

SBCSBC

NFCNFC Secure 
Element
Secure 
Element

Current 
monitor
Current 
monitor

Power SwitchPower Switch

Power inputPower inputMC33772B S32K118
TJA1042

A71CH/SE050NTAG+/NTAG5

RDDRONE-BMS772 BMS Module



HoverGames
For Inspiration!



Hovergames Challenges

• Coding challenges with societal impact theme

• Challenge 1 theme is “Fight fire with Flyers”

• Introduction to NuttX and the PX4 opensource community

• Learning opportunity using a complete autonomous development 
platform and infrastructure

• Desirable new technologies are continually introduced and enabled

www.HoverGames.com



PixyCam
2

Heat  
Sensor

Rapid IoT +
RDDrone-IOT 
adapter 
board

https://www.hackster.io/contests/hovergames
Whether man-made or natural, fires are difficult to predict and 
control. Fires cause billions in damage, destroy entire towns and 
forests and put countless lives in danger, including first 
responders at the front line.

HOVERGAMES IS YOUR OPPORTUNITY TO HELP
The objective of this contest is to build a solution that enables 
your HoverGames drone to assist fire fighters in their duties – in 
any way you can imagine, from wildfires to urban fires. 

https://www.hackster.io/contests/hovergames


First Flyers for Hovergames Challenges

Internal NXP participants 180 engineers and programmers

• 50 Teams

• 30 countries

Great exposure to NuttX RTOS and PX4 internal to the company

www.HoverGames.com
Iain Galloway    iain.galloway@nxp.com
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