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1. Objectives 

 

In this hands-on hackathon event, you will learn how to: 

• Enable IoT (Industrial/medical) sensor applications using NXP’s IoT sensors and 

IoT Sensing SDK framework (ISSDK, available as middleware component in 

MCUXpresso SDK). 

 

• Get familiarity with NXP’s sensor toolbox ecosystem: a complete ecosystem for 

product development with NXP’s motion and pressure sensors targeted toward 

IoT, Industrial, Medical applications. 

 

• Leverage FRDMSTBC-P3115 sensor development boards to create and run 

example sensor applications for: 

o NXP’s absolute pressure sensor MPL3115A2 designed for industrial 

applications. 

2. Prerequisites 

 

This hands-on Hackathon event assumes following prior prerequisites actions to be 
completed: 
 

1. Availability of Windows 10 development PC. 
 

2. Availability of MIMXRT1020-EVK evaluation kit with Arduino I/O headers 
populated 
 

3. Availability of FRDMSTBC-P3115 sensor development boards. 
 

4. NXP’s MCUXpresso IDE v11.3.0 in installed on the development PC. 
 

5. mbed windows serial drivers are installed on development PC. 
 

6.  MIMXRT1020-EVK evaluation kit is pre-programmed with the 

latest OpenSDA bootloader and firmware application.  
 

7. Generate and download EVK-MIMXRT1020 SDK package from web based 
MCUXpresso SDK builder. 
 

8. Any serial terminal application (e.g. RealTerm) is installed on the training PC to 
view sensor output of ISSDK example applications. 

  

https://www.nxp.com/support/developer-resources/software-development-tools/sensor-developer-resources/sensor-toolbox-sensor-development-ecosystem/iot-sensing-software-development-kit-embedded-software-framework:IOT-SENSING-SDK
https://www.nxp.com/design/sensor-developer-resources/sensor-toolbox-sensor-development-ecosystem:SENSOR-TOOLBOXX
https://www.nxp.com/products/sensors/pressure-sensors/barometric-pressure-15-to-115-kpa/20-to-110-kpa-absolute-digital-pressure-sensor:MPL3115A2
https://www.nxp.com/design/software/development-software/mcuxpresso-software-and-tools-/mcuxpresso-integrated-development-environment-ide:MCUXpresso-IDE?tab=Design_Tools_Tab#nogo
http://developer.mbed.org/handbook/Windows-serial-configuration
https://www.nxp.com/support/developer-resources/run-time-software/kinetis-developer-resources/ides-for-kinetis-mcus/opensda-serial-and-debug-adapter:OPENSDA
https://mcuxpresso.nxp.com/en/welcome
https://sourceforge.net/projects/realterm/
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3. Introduction to Sensors Developers Ecosystem 

 
Sensor Development Toolbox is the complete ecosystem for product development with 
NXP’s motion and pressure sensors targeted toward IoT, Industrial, Medical applications. 
It encompasses a wide spectrum of sensor evaluation hardware and software tools making 
our sensors easy to use. 
 

3.1 Sensor Evaluation Boards 

Sensor evaluation boards provide a wide spectrum of enablement hardware for quick 

sensor evaluation and development. It includes a demonstration kit, shield development 

board and breakout board for motion and pressure sensors targeted toward IoT, Industrial, 

Medical applications. 

 

3.2 IoT Sensing SDK 
 
The IoT Sensing Software Development Kit (ISSDK) is the embedded software framework 
for the Sensor Toolbox ecosystem enabling NXP's digital and analog sensors platforms for 
IoT applications. Following are key features and benefits provided by ISSDK framework: 

• ISSDK provides a unified set of sensor support models that target NXP’s portfolio 
of sensors across a broad range of NXP’s Arm® Cortex®-M core-based 
microcontrollers including NXP’s LPC, Kinetis and i.MX RT crossover platforms. 
 

• ISSDK leverages latest version of MCUXpresso SDK (Kinetis, LPC and i.MX SDK) 
drivers and release infrastructure through MCUXpresso web. 
 

• ISSDK combines a set of robust sensor drivers and algorithms along with out-of-
box example applications to allow users to get started with using NXP sensors. 
 

• Enables easy porting across broad range of NXP’s Arm Cortex M based 
Microcontrollers by using Arm CMSIS Driver APIs. 
 

• Provides NXP’s sensor register definitions, register access interfaces and sensor 
level multiple register read/write interfaces. 
 

• Provides reference algorithm examples, libraries and generic interfaces to 
access algorithms like sensor fusion and pedometer. 

For more information on list of ISSDK supported sensors and development kits, refer to 
ISSDK Release Notes. 
The out-of-box sensors (MPL3115) example projects are made available to all participants. 
These example projects are based on ISSDK framework using MPL3115 sensor drivers. 
Please refer to next sections on steps to run these out-of-box examples on MIMXRT1020-
EVK attached with sensor development boards (FRDMSTBC-P3115). 
 
 

https://www.nxp.com/design/sensor-developer-resources/sensor-toolbox-sensor-development-ecosystem:SENSOR-TOOLBOXX
https://www.nxp.com/design/sensor-developer-resources/sensor-toolbox-sensor-development-ecosystem/evaluation-boards:SNSTOOLBOX
https://www.nxp.com/design/software/development-software/sensor-toolbox-sensor-development-ecosystem/iot-sensing-software-development-kit-issdk-embedded-software-framework:IOT-SENSING-SDK
https://www.nxp.com/docs/en/release-note/ISSDK17RN.pdf
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4. Executing out-of-box sensor examples 

4.1 Step#1 (Install SDK package and Import out-of-box examples on 
MCUXpresso IDE) 

 
a) Double-click on MCUXpresso IDE (short cut) available on your PC desktop. 
 
b) Select any directory on your PC as your workspace and “Launch” the IDE. 
 

 
 
c) Install the downloaded EVK-MIMXRT1020SDK package into MCUXpresso IDE 

(Simply drag & drop the “SDK_2.9.1_EVK-MIMXRT1020.zip” zipped SDK package to 
the “Installed SDKs” view of MCUXpresso IDE). 

 
d) Once the SDK package is installed on MCUXpresso IDE, you should be able to view 

SDK content by clicking on the installed SDK package and viewing “SDK Details”. 
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e) Download and unzip “Hackathon_Sensors_Collaterals.zip” package. 
 

f) Go to folder “Hackathon_Sensors_Collaterals” and under “issdk_example_projects” 
locate “evkmimxrt1020_mpl3115_ewxamples.zip” file: 
 

Hackathon_Sensors_Collaterals/ 

a) └── issdk_example_projects 
    ├── evkmimxrt1020_mpl3115_examples.zip 

 
g) Click on the “Import project(s) from file system…” wizard on MCUXpresso IDE, browse 

to “evkmimxrt1020_mpl3115_examples.zip” on Project archive and click on “Next”. 
 

 
 

h) The import project wizard will automatically identify 2 projects as part of the archive 
and select the projects, click on “Finish”. 
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i) MCUXpresso IDE will open FXLS896x example projects: 
“evkmimxrt1020_mpl3115_pressure” and “evkmimxrt1020_mpl3115_altimeter”. For 
details about the examples, you can refer to the readme.txt available under doc folder 
of the example projects. 
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4.2 Step#2 (Build Imported sensor examples and see output on serial 
terminal) 

 

a) Connect the FRDMSTBC-P3115 sensor shield board to MIMXRT1020-EVK using 
Arduino I/O headers. 
Note: Make sure default jumper settings on FRDEMSTBC-P3115 board is following:  
J7 connected to pins 2-3 (I2C_SDA1) and J8 connected to pins 2-3 (I2C_SCL1). 
 

 
 
 

b) Connect MIMXRT1020-EVK to the development PC via the USB cable between the 
OpenSDA USB port on the board and the USB connector on the PC. 

 
c) Check whether you see a virtual mass storage drive on your PC with name “RT1020-

EVK (D:)”. 
 

 
 
d) Double click on the serial terminal application (e.g.“Realterm” application) (short cut) 

available on your PC desktop and select following configurations: 
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Display Settings:    Select display as “Ansi”. 
Port Setting:          Select Baud rate as “115200”, port automatically selected and click 

on “Open”. 
 

 
 
e) Right click on the “evkmimxrt1020_mpl3115_pressure” project opened in 

MCUXpresso IDE and select “Build Project” to build the project. You can see the Build 
console showing you build log. 

 

 
 
f) Upon successful build, again right click on the “evkmimxrt1020_ mpl3115_pressure” 

project and select “Debug As->MCUXpresso IDE LinkServer probes” to start loading 
the example image to the connected MIMXRT1020-EVK with FRDMSTBC-P3115 
sensor shield board. Click on “OK” when prompted. 



 

 

NXP Semiconductors NXP Hackathon Sensors GS 
  

<DOC_ID> All information provided in this document is subject to legal disclaimers. © NXP Semiconductors N.V. 2021. All rights reserved. 

Getting Started Guide Rev. <1.0> — 05 Feb 2021 11 of 15 

 
 

 
g) Once program is launched to the connected MIMXRT1020-EVK with FRDMSTBC-

P3115 sensor shield board, click on “Resume” or press “F8” to run the program. 
 
h) You can see “Realterm” application showing sensor samples. Click Enter on RealTerm 

terminal to continue running the application. 
 

Note: The “evkmimxrt1020_mpl3115_pressure” program extracts pressure & 
temperature samples by polling data ready event and displays pressure & temperature 
values in ‘Pa’ & degC respectively on serial terminal. 
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Note: Terminate this debug session (press “Ctrl + F2”) to stop the debugger before 
building/opening another project or modifying project source files. 
 
i) Follow steps f), g) for building “evkmimxrt1020_mpl3115_altimeter” out-of-box 

example project and step h) for launching program to the connected MIMXRT1020-
EVK with FRDMSTBC-P3115 sensor shield board. 
 

j) Click on “Resume” or press “F8” on MCUXpresso IDE to run the “evkmimxrt1020_ 
mpl3115_altimeter” program and see “Realterm” application showing output as 
following: 

 
Note: The “evkmimxrt1020_mpl3115_altimeter” program extracts altitude & 
temperature samples by polling data ready event and displays altitude & temperature 
values in ‘meter’ & degC respectively on serial terminal. 
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4.3 Step#3 (Understand ISSDK out-of-box sensor example code flow) 

 

a) Understand sensor out-of-box ISSDK example code flow: 
 

▪ The flow diagram below shows typical flow of ISSDK out-of-box sensor example. 

START

Prepare Register Write List(s)
(Prepare list(s) of sensor registers to write 

with required value at required offset)

Prepare Register Read List(s)
(Prepare list(s) of sensor registers to from 

required offset)

Initialize MCU Hardware
(Initialize MCU pins, clock and debug 

console)

Initialize Communication (I2C/SPI) Driver
(Initialize communication driver, set power 

mode and bus speed)

Initialize Sensor

Configure Sensor with prepared Register 
Write List

Enter the execution loop

Check whether event
(data ready or other configured)  

has occurred?

Read Sensor Register Read List

YES

NO

Display result in required format

Kill Application

STOP
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5. Legal information

5.1 Definitions 
Draft — The document is a draft version only. The content is still under 

internal review and subject to formal approval, which may result in 

modifications or additions. NXP Semiconductors does not give any 

representations or warranties as to the accuracy or completeness of 

information included herein and shall have no liability for the consequences 

of use of such information. 

5.2 Disclaimers 
Limited warranty and liability — Information in this document is believed to 

be accurate and reliable. However, NXP Semiconductors does not give any 

representations or warranties, expressed or implied, as to the accuracy or 

completeness of such information and shall have no liability for the 

consequences of use of such information. NXP Semiconductors takes no 

responsibility for the content in this document if provided by an information 

source outside of NXP Semiconductors. 

In no event shall NXP Semiconductors be liable for any indirect, incidental, 

punitive, special or consequential damages (including - without limitation - 

lost profits, lost savings, business interruption, costs related to the removal or 

replacement of any products or rework charges) whether or not such  

damages are based on tort (including negligence), warranty, breach of 

contract or any other legal theory. 

Notwithstanding any damages that customer might incur for any reason 

whatsoever, NXP Semiconductors’ aggregate and cumulative liability 

towards customer for the products described herein shall be limited in 

accordance with the Terms and conditions of commercial sale of NXP 

Semiconductors. 

Right to make changes — NXP Semiconductors reserves the right to make 

changes to information published in this document, including without 

limitation specifications and product descriptions, at any time and without 

notice. This document supersedes and replaces all information supplied prior 

to the publication hereof. 

Suitability for use — NXP Semiconductors products are not designed, 

authorized or warranted to be suitable for use in life support, life-critical or 

safety-critical systems or equipment, nor in applications where failure or 

malfunction of an NXP Semiconductors product can reasonably be expected 

to result in personal injury, death or severe property or environmental 

damage. NXP Semiconductors and its suppliers accept no liability for 

inclusion and/or use of NXP Semiconductors products in such equipment or 

applications and therefore such inclusion and/or use is at the customer’s 

own risk.  

Applications — Applications that are described herein for any of these 

products are for illustrative purposes only. NXP Semiconductors makes no 

representation or warranty that such applications will be suitable for the 

specified use without further testing or modification.  

Customers are responsible for the design and operation of their applications 

and products using NXP Semiconductors products, and NXP 

Semiconductors accepts no liability for any assistance with applications or 

customer product design. It is customer’s sole responsibility to determine 

whether the NXP Semiconductors product is suitable and fit for the 

customer’s applications and products planned, as well as for the planned 

application and use of customer’s third-party customer(s). Customers should 

provide appropriate design and operating safeguards to minimize the risks 

associated with their applications and products.  

NXP Semiconductors does not accept any liability related to any default, 

damage, costs or problem which is based on any weakness or default in the 

customer’s applications or products, or the application or use by customer’s 

third-party customer(s). Customer is responsible for doing all necessary 

testing for the customer’s applications and products using NXP 

Semiconductors products in order to avoid a default of the applications and 

the products or of the application or use by customer’s third-party 

customer(s). NXP does not accept any liability in this respect. 

Export control — This document as well as the item(s) described herein 

may be subject to export control regulations. Export might require a prior 

authorization from competent authorities. 

Translations — A non-English (translated) version of a document is for 

reference only. The English version shall prevail in case of any discrepancy 

between the translated and English versions. 

Evaluation products — This product is provided on an “as is” and “with all 

faults” basis for evaluation purposes only. NXP Semiconductors, its affiliates 

and their suppliers expressly disclaim all warranties, whether express, 

implied or statutory, including but not limited to the implied warranties of non-

infringement, merchantability and fitness for a particular purpose. The entire 

risk as to the quality, or arising out of the use or performance, of this product 

remains with customer. 

In no event shall NXP Semiconductors, its affiliates or their suppliers be 

liable to customer for any special, indirect, consequential, punitive or 

incidental damages (including without limitation damages for loss of 

business, business interruption, loss of use, loss of data or information, and 

the like) arising out the use of or inability to use the product, whether or not 

based on tort (including negligence), strict liability, breach of contract, breach 

of warranty or any other theory, even if advised of the possibility of such 

damages.  

Notwithstanding any damages that customer might incur for any reason 

whatsoever (including without limitation, all damages referenced above and 

all direct or general damages), the entire liability of NXP Semiconductors, its 

affiliates and their suppliers and customer’s exclusive remedy for all of the 

foregoing shall be limited to actual damages incurred by customer based on 

reasonable reliance up to the greater of the amount actually paid by 

customer for the product or five dollars (US$5.00). The foregoing limitations, 

exclusions and disclaimers shall apply to the maximum extent permitted by 

applicable law, even if any remedy fails of its essential purpose. 

5.3 Licenses 

Purchase of NXP <xxx> components 

<License statement text> 

5.4 Patents 
Notice is herewith given that the subject device uses one or more of the 

following patents and that each of these patents may have corresponding 

patents in other jurisdictions. 

<Patent ID> — owned by <Company name> 

5.5 Trademarks 
Notice: All referenced brands, product names, service names and 

trademarks are property of their respective owners. 

<Name> — is a trademark of NXP Semiconductors N.V. 
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