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1. Objectives

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

2. Prerequisites

Enable loT (Industrial/medical) sensor applications using NXP’s loT 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
0T, 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.

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

1.

2.

<DOC_ID>

Availability of Windows 10 development PC.

Availability of MIMXRT1020-EVK evaluation kit with Arduino 1/0O headers
populated

Availability of FRDMSTBC-P3115 sensor development boards.

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

mbed windows serial drivers are installed on development PC.

MIMXRT1020-EVK evaluation kit is pre-programmed with the
latest OpenSDA bootloader and firmware application.

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

Any serial terminal application (e.g. RealTerm) is installed on the training PC to
view sensor output of ISSDK example applications.
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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 0T, 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 loT, Industrial,
Medical applications.

3.2 loT Sensing SDK

The loT Sensing Software Development Kit (ISSDK) is the embedded software framework

for the Sensor Toolbox ecosystem enabling NXP's digital and analog sensors platforms for
loT applications. Following are key features and benefits provided by ISSDK framework:

o |SSDK 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.

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

e |SSDK 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.

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

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

e 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).
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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.

. MCUXpresso IDE Launcher X

Select a directory as workspace

MCUXpresso IDE uses the workspace directory to store its preferences and development artifacts.

9]
Workspace: || Browse...

[ Use this as the default and do not ask again

+ Recent Workspaces

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”.

(B Hackathen Event - MCUXpressa IDE - a *
e [ Navgate Seach Projct Coaliglock Bun Anslysis FrésRIOS wndow Helo

(= hd - . HvO Qe - Biw > L EX 3.0 L TR o Q im|Klw
1 Projec. Feriph. Regist.. 1 Faults

There are no projects in your workspace

To

U Quickstart P. Veriables “ Breskpoints ' O @install. it [ Proper. (£ Proble.. B Console ¥ Termin.. & image. @Debug.. o Global ! & Outline PERE

B2 T 50K Details
- Qui " @ installed SDKs Sl s o
L) NMﬂcﬂtr:J)Lp:r‘ers's;JDE Quickstart Pan: ~ Il Boards

SOK. simply drag and drop an SOK (zip file/folder) inta the nstalled SDKS' view. [Commas

EVK- MIMXRT1020 100
K5 . Avaladie Boands EVK-MIXRT1020-AGMO1 100
Name SOK Version Manifest Version ~ @ Devices
(2] SDK_2 EVIC-MIMKRTIOZD 2.5.1 (440 2021-01-20) 380 W MaMNRTIG2 o0
« B lers

[ #5DK_2x EVK-MIMXRTI060 262 350
360
360
380

~ Bulld your project
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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) L— issdk_example projects
|— evkmimxrtl020 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”.

5 ox
nalyss fresRIOS Window velp

2in £ S il piP A%iL - T a e &lw

© Quicktart P & Vanables % Breapors " = @instail. i@ T proper. & Proble. @ Console Temuin. & mage. @Debug. = Giobal. 7 5 Ouine &2 BER I~
moz|o

R MCUXpresso IDE - Quickstart Pan:
=) No project selected

100
100

100

130

h) The import project wizard will automatically identify 2 projects as part of the archive
and select the projects, click on “Finish”.

. Impaort project(s) from file system... (] pad
Import project(s) from file system... ‘E
Select a directory to search for existing Eclipse projects. =
Projects:
evkmimxrt1020_mpl3115_altimeter (evkmimxrt1020_mpl3115_altimeter/) Select All
evkmimxrt1020_mpl3115_pressure {evkmimxrt1020_mpl3115_pressure/)
Deselect All
Refresh
Options
Copy projects into workspace
[] Hide projects that already exist in the workspace
Working sets
[ Add project to working sets New...
Select...

&
@
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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.

. Hackathon_Event - MCUXpresso IDE

File Edit Navigate Search Project ConfigTools Run Analysis FreeRTOS Window Help
milhg |

g v i HrO -G i@~ Biw| | = = b il @ 3 .
@ Projec.. 2 %, Periph.. HlRegist.. #Faults = O

-
&5 evkmimxrt1020_fxls896x_orient_detection
&L evkmimxrt1 020_fxIs896x_samples_read:
=5 evkmimxrt1020_mpl3115_altimeter

== evkmimxrt1020_mpl3115_pressure

@ fmil X

v 8
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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 (12C_SDA1) and J8 connected to pins 2-3 (12C_SCL1).

MPL3115A2 I2C precision altimeter
B8 LGA (5 mm x 3 mm x 1.1 mm)

3 “
12C_SCLL SH5 | L 6-12C_SCL1
12¢_S0AL :E. | 5-12C_SDA1

7-GND

6 - GND
4-VDD
| - )
GND-7
12C_SDAD y; 12C_S5DAL
SHe l-"' .
12C_SDA0-9 |} . T .
12G_SCLO-10 =l o

FROMSTBC-P3115
Through hcle pins (8 places) Test points (7 places)

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:)".

> [ Desktop
> Documents

> 4 Downloads

> D Music

> [&] Pictures

> [ videos

> 9 OSDisk (C)
7w 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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f)

Display Settings: Select display as “Ansi”.
Port Setting: Select Baud rate as “115200”, port automatically selected and click
on “Open”.
L] - o x| oy %

Captue | Fins | Send | EchoPort| 128 | 1202 | 120Misc | Misc | Events|  \n| Clead Freeze| ? Display Pot | Cap Pns | Send | EchoPot| 120 | 1202 | 120Misc | Misc | Evers|  \n| Clear] Freeze| ?

Hal¥ Duples Stahus Status
wm:em:d-, Connected Spy| | o Change |¥ Comected
Invert IBis RXD 2) S oftveens Flow Cortrol RO 2)
™D (3) ¥ [ Stop Bits Receive Xon Char: [17 ™D (3
Dt Frames c1s @ L C 2bts , = c1s @)
Bytes |2 % oeo 1) s | Hardware Flow Contiol Transmit. Xolf Char: |19 DD (1)
—— DSR (5] * Nome (" RIS/CTS DSA 6]
s Sinde _Gubp Ring (9) DTR/DSA ™ RS4BS s n.gm:
';'.,‘,‘;‘j Pows Cols BREAK BREAK
Hex CSV TermnalFort| |16 3| 80 3 Sciolback Enmor Emor
'You can use ActiveX automation te control me’ Char Count:0 CPS0 Port: 74 57600 EN1 Non Char Count:0 CPS:0 Port: 74 57600 8N1 Non
. : « . » . :
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.

E Hackathon_Event - MCUXpresso IDE
File Edit MNavigate Search Project ConfigTools Run Analysis FreeRTOS Window

milh g |§§3"6§'m\;-' HHE OG-S 2w
& Projec.. B wmF New >
Go Into
c - |
E evtmfmle g Open in New Window
;o Shown AlL+Shift+W >
v = evkmimxrt10; S Y — N
ow in Local Termina
© Project Se
" Binaries Copy Ctrl+C
@ Includes Paste Cul+V
@ cmsis K Delete Delete
S CMSIS dri  Source 2
&2 board Move...
& componer  Rename.. F2
2 device i Import...
= doc Export..
(2 drivers . .
2 gpio drive Build Project ncremental Build of Selected Projects
= 9p '_; Clean Project
- interfaces Refresh £5
e Sensors Close Project
source
i Close Unrelated Projects
(2 startup
B utilities Build Configurations >
2 xip Build Targets >
2 Naki Index >
<
Profiling Tools >

Upon successful build, again right click on the “evkmimxrt1020_ mpI3115_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.
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Hackathon_Event - MCUXpresso IDE
File Edit Navigate Search Project ConfigTools Run Analysis FreeRTOS Window Help

mid B/ >mid HFH-O0O~- QLIS Biw i | e 0l @B T
&5 Projec.. & & New >
Go Into

& evkmimxrt1C . -
bc v mfmx Open in New Window
= evkmimxrt1C

& evkmimxrtiC Show In Alt+Shift+W >
v 125 evkmimx

© Project Se Show in Local Terminal >
# Binaries Copy Ctrl+C
@ Includes Paste Ctrl+V
@cmsis | % Delete Delete
G5 CMsIs dr  Source >
(2 board Move..
= compone Rename.. F2
5 device | i Import..
£ doc 1 Export.
& drivers Build Project
= gpio_driv

Clean Project

& interfaces Refrash 5

g Sensors Close Project
source Close Unrelated Projects
(& startup
2 ytilities Build Configurations 2
& xip Build Targets >
= Nabin Index >
<
Profiling Tools >
Y Quickstart P.. ¥ O RunAs 5 [DKs [ Properties (2] Problems B Console # #&Terminal [ Imz
% Debug As > [E] 1Llocal C/C++ Application
MCUX Profile As > 2 MCUXpresso IDE LinkServer (inc. CMSIS-DAP) probes
F,E Project e[\jl: Restore from Local History... & 3 PEMicro probes
Ject Launch Configurations > 4 SEGGER J-Link probes
~ Create or impc Utilities > Debug Configurations...

- - . LTI Wt CC U v Dws T purau

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.

—Eh RealTerm: Serial Capture Program 2.0.0.70

ISSDK MPL3115 sensor example demonstration with Pressure mode
Successfully Initialized Sensor
Successfully Applied MPL3115 Sensor Configuration

Pressure = 97323 Pa

Temperature 25 degC

Pressure 97292 Pa
Temperature = 25 degC
Pressure 97289 Pa

Temperature 25 degC
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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.

—:h RealTerm: Serial Capture Program 2.0.0.70

ISSDK MPL3115 sensor example demonstration with Altitude mode

Successfully Initiliazed Sensor

Successfully Applied MPL3115 Sensor Conf iguration

<DOC_ID>

Altitude
Temperature
Altitude
Temperature
Altitude
Temperature
Altitude

Temperature
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25 degC
347 Meters
25 degC
347 Meters
2% degC
347 Meters
25 degC
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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.

C START )
v

Prepare Register Write List(s)
(Prepare list(s) of sensor registers to write
with required value at required offset)

y
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)

\ 4
Initialize Communication (12C/SPI) Driver
(Initialize communication driver, set power
mode and bus speed)

Initialize Sensor

\ 4
Configure Sensor with prepared Register
Write List

—PI Enter the execution loop |<—

Check whether event
(data ready or other configured)
has occurred?

| Read Sensor Register Read List |

v

| Display result in required format l—

| Kill Application |

v
C STOP D)
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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
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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.

© NXP Semiconductors N.V. 2021. All rights reserved.
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