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Recommended Computer Configuration

Rapid loT Studio requires up-to-date computer and web browser configuration for successful experience.

Our engineer team has verified and tested the following computers, OS and Web browser versions.

Computer type OS version Web browser
Apple Mac OS Safari
PC Windows 7 /10 Edge 40.15063, Chrome 67.0.03396, Firefox 60.0.1
PC Linux Chrome

Table 1. Tested Computer Configurations

Internet Explorer is not supported by the Rapid 10T Studio online tool.

If your computer OS or Web browser version doesn’t appear in this list, it may still be compatible, but
our team didn’t test this configuration so its functionality is not warranted.

Recommended Phone Configuration

SLN-RPK-NODE requires some iOS or Android phone App to demonstrate its full capabilities.

There are hundreds of combinations between phone models and OS versions requiring intensive efforts
to validate them all.

Our engineer team has verified and tested the following phone models and OS versions

Phone type Model OS version
Apple iPhone 6S /7 /7+/ X and iPad mini2 i0S 11.3
Apple iPhone 7+ / X i0S 114
Google Nexus 5 Android 6
Google Galaxy Tab and Nexus 9 Android 7
Google Samsung A3, Huawei P6 and Nexus 6P Android 8

Table 2. Tested Phone Configurations

Windows and Blackberry phones are not supported by the Rapid loT phone App.

If your phone model or OS version doesn’t appear in this list, it may still be compatible, but our team
didn’t test this configuration so its functionality is not warranted.

Usage Condition

SLN-RPK-NODE embeds numerous components, among which sensors, display and battery, qualified
for different temperature grades so to obtain the best performances with your Rapid IoT prototyping kit,
we recommend using the board at ambient temperature condition between +10°C/50°F and 30°C/90°F.
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Introduction

1.Introduction

NXP’s Rapid IoT prototyping kit is a comprehensive, secure and optimized IoT end node solution with a
user- friendly development environment that enables anyone to quickly take their idea to a proof-of-concept.

Rapid loT (part number: SLN-RPK-NODE), embeds all the components required to prototype secure and
connected end products. Its architecture is built upon two controllers:

o Kinetis K64F for the main application, powered by an ARM® Cortex®-M4 core

o Kinetis KW41Z for wireless connectivity, powered by an ARM® Cortex®-MO0+ core

SLN-RPK-NODE can be used to evaluate the combination of K6x Kinetis K series and
KW417/317/217 Kinetis W series devices:

e User-program will be executed by the MK64FN1MOVMD12 microcontroller, clocked up to
120MHz and embedding 1,024KB of flash and 256KB of RAM memories, dual 16-bit analog-to-
digital controllers (ADCs) sampling at up to 800k samples per second in 12-bit mode, numerous
Serial interfaces as well as multiple timers and GPIOs.

e Wireless connectivity will be supported by the MKW41Z256VVHT4 microcontroller, clocked up to
48MHz and embedding 512KB of flash and 128KB of RAM memories with simultaneous BLE
v4.2 and Thread connectivity.

SLN-RPK-NODE includes:

10-axis motion sensing thanks to a combo accelerometer / magneto-meter

gyroscope

pressure sensor for altitude measurement

environmental sensing via temperature/humidity, ambient light and air quality sensors
display capabilities with low-power color screen

authentication, identification

user interfaces with LEDs, buzzer and touch plus push buttons

additional memory for data storage

rechargeable battery

The factory application includes USB and Bluetooth/Thread bootloaders to program your own firmware
without external tool, and several 10T application use-cases leveraging components on board.

SLN-RPK-NODE is supported by a comprehensive and free-of-charge enablement suite from NXP and
its partners, that includes:

Rapid loT Studio, an online IDE with visual drag-and-drop style programming

Hardware design files

Software source-code

MCUXpresso development tools

Documentation

Training material

SLN-RPK-NODE is also compatible with the MikroElektronika Hexiwear tools, including the Docking
Station, offering debug capabilities and a broad range of expansion possibilities via the Click™ boards.
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2. Get Started with Rapid loT

2.1. Out-of-the-box-experience

You just received your Rapid IoT Prototyping kit and you probably wonder where to start?

Figure 1. Rapid loT Package overview

Let’s begin opening the box and reviewing together the kit content.
The Rapid 10T unit comes with a printed Quick Start Guide, a SIM tool and a micro-USB cable.

gebior

oing - kit

Figure 2. Rapid loT kit content
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Get Started with Rapid loT

The printed Quick Start Guide provides useful information like the location and the numbering of the
Touch or Push buttons as well as the menu architecture of the Factory application.

Quick Start Guide

=1 Power R:

4 Connect Rapid IoT

Figure 3. Printed Quick Stat Guide

The battery of your Rapid IoT probably ran out of energy so let’s charge it first.

Connect one end of the provided micro-USB cable to your computer USB port or to any USB charger
and the other end to the micro-USB connector of your Rapid loT board.

Figure 4. Rapid loT Power-on
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The RGB LED and the White/Blue LEDs located in the top front will blink during few seconds to
confirm that the preprogrammed Bootloaders loaded successfully (details in the bootloader chapter).

Figure 5. Bootloader Flash LEDs

While the factory application is loading the NXP and the Atmosphere logos will be displayed.

Powered by
ATMOSPHERE Gfl-b

atmosphereiot.com

Figure 6. Logo Opening Screens

Then the Welcome menu with the Rapid 10T logo and the clock will show up on your Rapid IoT screen.

@y 40% BLE

Figure 7. Factory Program Welcome Screen

Now helped with the printed Quick Start Guide you can navigate through the different menus with the
Touch electrodes and change the options with the Push buttons.
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Get Started with Rapid loT

The factory application is divided into four main categories: Application, Settings, Info and Sensors.

From the Application section, you can access mini-Apps that leverage the sensors onboard in different
use-cases like: thermostat, barometer, air-quality, motion or fall detection, or color-light controller.

o
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Figure 8. Factory Program Application Screens

From the Settings section, you can change the Wireless mode (Bluetooth or Thread), enable/disable the
internal access to the NFC-tag or the Sensor-tag (Sensor data pushed through wireless), turn on/off the
buzzer or the screen backlight, or restart your Rapid IoT board.

I o

| A
| Settings

‘ BLUETOOTH

SETTINGS | SETTINGS SETTINGS SETTINGS SETTINGS SETTINGS SETTINGS

Bluetooth Hr( Buzzer Backlight Ssnsor Tag @

|’l;|l |‘|"”)||"'”"|l H

offJ@on 2] ot @()on off ()@ on off @) on on_j.o Reset

wroggle WToggle WToggle

Figure 9. Factory Program Settings Screens

From the Info section, you can verify the version of the firmware programmed in your board or scan the
QR code to quickly download the Android or iOS Phone App to monitor/control your Rapid IoT over
Bluetooth.

INO N0 INO

Android App

Figure 10. Factory Program Info Screens
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From the Sensors section, you can enable/disable each sensor onboard to create your custom monitoring

profile and extend your Rapid loT battery lifetime.

Figure 11. Factory Program Sensor Screens

By default, the application is configured to stream all the sensor data (Sensor tag) over Bluetooth radio to
an Android or iOS Phone/Tablet. Thanks to the dedicated phone App the sensor data will be
automatically pushed through WiFi or Cellular connectivity to the Cloud.

IMPORTANT: The firmware programmed in factory is a public version that can be broadly distributed.
Rapid 10T board will be detected independently from the user-account used to login to the Phone App.

Now you must download and install the NXP Rapid loT Android or iOS phone App from the Google or

Apple App store.
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Figure 12. Rapid lIoT Android/iOS App Download and Install

Rapid loT Prototyping Tool User’s Guide, Rev. 0, 08/2018

NXP Semiconductors



Get Started with Rapid loT

Then launch the Rapid loT phone App from your phone/tablet.

NXPRapidiOT

RAPID IOT

POWERED BY

ATMOSPHERE G/

Figure 13. Launch Rapid IoT phone App

You will need a free NXP account to connect to the Rapid IoT phone App.

If you already have an account press LOGIN NXP SSO and you will be automatically redirected to the
NXP Sign In page (NXP employees use your NXP WBI).

A sppStore all T 17:43 LEFERS 1

m m .
. Search ! -
LOGIN NXP 550

¥y 0 ot e an scsount, gz Sign In
aucess lhe NXP Garmmunily Porlal and
register an account there, Return 1o the Email Address
application and select tha LOGIN NXP [

§SO bullon

Password

Fargol your password?

Don't have an account? Register Now

Having trouble?

If you are having trouble with registration or

login, please open a support reguest,
https://www.nxp.com/securityflogin?service=h...

Figure 14. Sign-in/up with Rapid IoT phone App
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If you don’t have an account yet simply select the link please access the NXP Community Portal and
register an account there or the link Register Now from the NXP Sign In page.

Enter the requested information (First/Last Name, Email, Password, Country and Company Name).
Check the box to confirm that you have read and accept the Term of Use and Privacy Policy and the box
to confirm that you are not a Robot.

Finalize your registration by pressing the button Register.

Create an Account Password * (Minimum 6 characters, 1 number,

1 letter, no spacos)
Already have an account? Sign in

Retype Password
First Name

Country
Last Name
Please Select

Full Company Name
Email * (Use work email for faster response)

@ Subscribe to D
biweekly newsletter
trends, demos and 2
documentation and tool updates

Retype Email

Password * (Minimum 6 characters, 1 number,
1 letter, no spaces) O 1 have read and accept the Term:
and Priv P

™
Retype Password Je ne suis pas un robot -

Country

Please Select

Figure 15. Create a free NXP account

Visit the mailbox used during the registration and open the email sent by:
nxpupdtl@contact.nxp.com

Click on the enclosed link to verify your email.
NOTE: Check the folder Junk/Spam/Clutter, if the confirmation email doesn’t show up in your inbox.

Please verify your NXP.com account

NXP

/"DO NOT REPLY. THIS IS AN AUTOMATED EMAIL FROM NXP SEMICONDUCTORS./
Welcome to NXP Semiconductors.

Please click on the link below to verify your email address:
Verify your email address

if the link is not clickable, please copy and paste it into a Web browser.
NOTE: A small number of users may be screened before receiving access to nxp.com. Additional information will appear on nxp.com, if necessary.

Thank you
NXP Semiconductors

« @« » -

Figure 16. NXP Confirmation Email

You are now ready to login with your NXP account.
Press the button LOGIN NXP SSO.
Enter you Email Address and Password and press Sign In.

Rapid loT Prototyping Tool User’s Guide, Rev. 0, 08/2018
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Get Started with Rapid loT

At the first connection to the Rapid loT phone App with your SSO account a window with the User
Agreement will appear.
Check the box Accept Term of Use and Privacy Policy and press SUBMIT

USER AGREEMENT

LA_OPT_BASE_LICENSE v18 February 2017
IMPORTANT.

Read the following NXP Software License A
greemen t (Agreement) completely.

By selecting the I Accept button at the e
nd of this page, you indicate that you ac
cept the terms of the Agreement and you a
cknowledge that you have the authori
or yourself or on behalf of your company,
to bind your company to these

You may then download or install the file

NXP SOFTWARE LICENSE AGREEMENT
This is a legal agreement between you, as
an authorized representative of your empl
oyer, or if you have no employer, as an i
ndividual (together you), and NXP B.V. (N
XP). It concerns your rights to use the
software identified in the Software Conte
nt Register and provided to you in binary

| Accept Term of Use and Privacy Policy

CANCEL

Figure 17. Accept NXP Term of Use and Privacy Policy

The phone App will automatically launch the Dashboard view.

Open the left panel by selecting the icon located in the top left corner.
Select the Device view to pair your equipment with your Rapid 10T board.

%

Figure 18. Open the Device View

Rapid loT Prototyping Tool User’s Guide, Rev. 0, 08/2018
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Select the icon located in the top right corner to scan the Bluetooth devices in the range.

&’r

Figure 19. Connect New Device

Each Rapid 10T board has a unique MAC address printed on a sticker at the back of the casing.

The phone App indicates the list of the Bluetooth devices detected with the type of Application
programmed in their memory as well as the last four Hexadecimal numbers of their MAC address.

Select your Rapid 10T board and press PROVISION.

PROVISIONER

Available Devices

TYPE LABEL SIGNAL
STRENGTH

Figure 20. Select and Provision your Rapid IoT board

Rapid loT Prototyping Tool User’s Guide, Rev. 0, 08/2018
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Get Started with Rapid loT

The phone App will automatically launch the phone App interface for the Out of the Box Demo.

It takes approx. 5s for the first sensor value to appear on the phone App.

Control the color of the RGB LED remotely by selecting one of the options in the phone App.

i3 24.16°C
@) @ 34.83 %rh
o 0- 8.00 Ix
[a] o
f* fﬂ’ 97500.00 pa
% % 1156.00ppb
-0.44 deg/sec
@ @ -0.06 deg/sec
0.56 degg/sec
== = 0.03
= = o 0,01 9
7 7 0.99°g
7.10uT
n N %
1.40 uT

® 0000

Figure 21. Phone App View

Congratulation you now successfully monitor and control your Rapid loT with the phone App over

Bluetooth Low-Energy (BLE)!!

Rapid loT Prototyping Tool User’s Guide, Rev. 0, 08/2018
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We will now monitor your Rapid IoT board from the Cloud.

To visualize your Rapid loT data remotely you need another Android/iOS terminal with the phone App
installed or you can simply use the web browser of your computer.

The instruction below will apply for a computer access.

Open your web browser and wvisit the dedicated Rapid IoT Studio portal at:
http://rapid-iot-studio.nxp.com.

Login with the same NXP account used to connect to the phone App.

- O x
I NXP Rapid 10T X
&« C | & Sécurisé | https//rapid-iot-studio.nxp.com *
If you do not have an account, please
access the NXP Community Portal and
register an account there. Return to the
application and select the LOGIN NXP
S50 button.
Figure 22. Computer access
The Dashboard view will open automatically.
Open the right panel by selecting the icon located in the right edge.
- o x

I NXP Rapid 10T x

73 C | @ Sécurisé | hitps//rapid-iot-studio.nxp.com x| i

Figure 23. Dashboard view

Rapid loT Prototyping Tool User’s Guide, Rev. 0, 08/2018
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http://rapid-iot-studio.nxp.com./
http://rapid-iot-studio.nxp.com./

Get Started with Rapid loT

Choose the option Data Graph to display from the Cloud the sensor value in a graphic.

- o x
I NXP Rapid IOT x
& C | @ securisé | httpsy/rapid-iot-studio.nxp.com *| :
D, ¢ ¥
. N
Pl oasnvoara
Configure Dashboard
: <2 v 7))
| ox .

| B £ &

Figure 24. Create new Cloud Data Graph

A blank graphic will now be added to your Dashboard.
Select the icon Configure located in the top right corner to setup your graphic.

- o x
I NXP Rapid 10T =\
< C | @ securise | httpsy//rapid-iot studic.nxp.com *| i
K P -
o Dashboard
o~
DATA GRAPH -] 3 =
-6 2 & |

Figure 25. Configure Cloud Data Graph
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First give a name to your graphic (ex. Sensors) and press Next.

/I NP Rapid 10T x

& C | & Sécurisé | htpsy/rapid-iot-studio.nxp.com *| 3

CONFIGURE DATA GRAPH

TITLE  Sensors

Figure 26. Name the Cloud Data Graph

Select the Rapid IoT application connected to the Cloud over Bluetooth via the phone App (ex. Out Of
the Box Demo) and press Next.

[ NP Rapid 10T x

<« C | @ Sécurisé | htps:/rapid-iot-studio.nsp.com x| i

CONFIGURE DATA GRAPH

Rapid loT Kit Out Of Box Demo @

Figure 27. Select Cloud Data

Rapid loT Prototyping Tool User’s Guide, Rev. 0, 08/2018
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Get Started with Rapid loT

Select the X-Axis data for your graphic (ex. _timestamp) and press Next.

GyroZ

AccelerometerX
AccelerometerY
AccelerometerZ
MagnetometerX
MagnetometerY
MagnetometerZ
_timestamp

_id

Figure 28. Configure X-Axis for Data Graph

Now select the Y-Axis data or Sensors that you want to display (multiple selection is allowed) and
press Submit.

W NP Rapid 10T X

< C | & Sécurisé | hitps://rapid-iot-studio.nxp.com *| i

CONFIGURE DATA GRAPH

Figure 29. Configure Y-Axis/Sensor for Data Graph

Rapid loT Prototyping Tool User’s Guide, Rev. 0, 08/2018
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The graphic named Sensors in your Dashboard will now display and update automatically the value of
the selected sensors from the Cloud.

‘ I NP Rapid loT

l(- C (@ securisé | hitpsyrapid-iot studiomepcom *| i
-3 Dashboard

SENSORS Qe »

0543pm 0549pm 0550pm 0551pm 0552pm 0553pm 0554pm 0555pm 0556pm 0557 pm

Figure 30. Sensor Graph Data from the Cloud

Congratulation you now successfully monitor your Rapid IoT from the Cloud!!

Rapid loT Prototyping Tool User’s Guide, Rev. 0, 08/2018
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Get Started with Rapid loT

2.2. Get started with Rapid loT Studio

2.2.1. Registration and Connection

Visit the dedicated Rapid 10T Studio portal at: http://rapid-iot-studio.nxp.com
You will need a free NXP account to access Rapid loT Studio.

If you already have an account press LOGIN NXP SSO and you will be automatically redirected to the
NXP Sign In page (NXP employees use your NXP WIB).

NXP Rapid 10T x NXP Sign In | Register X

&« C' | @ Sécurisé | https://rapid-iot-studio.nxp.com *| i < C | & Sécurisé | https://www.nxp.com/security/login?service=https%3A%2F%2Fww... Ov Y|

‘ ' X @ENv Ycat
4\

Sign In

Email Address

Password

Don't have an account? Regisier Now

Figure 31. Sign-in/up with Rapid loT Studio portal

If you don’t have an account yet simply select the link please access the NXP Community Portal and
register an account there or the link Register Now from the NXP Sign In page.

Enter the requested information (First/Last Name, Email, Password, Country and Company Name).
Check the box to confirm that you have read and accept the Term of Use and Privacy Policy and the box
to confirm that you are not a Robot.

Finalize your registration by pressing the button Register.

Rapid loT Prototyping Tool User’s Guide, Rev. 0, 08/2018
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http://rapid-iot-studio.nxp.com/

- [m} X
I Create an Account x
<« C | @ sécurise | httpsy//www.nxp.com/webapp-signup/register @ o ¥ i
Create an Account
Already have an account? Sign in
First Name *
Last Name *

Email * (Use work email for faster respanse)

Retype Email *

Password * (inimum § characters, 1 number, 1 ltter, no spaces)

Retype Password

Country *

Please Select v

Full Company Name *

¥l Subscribe to Design with Us, NXP's biweekly newsletter with news, industry trends
demos and "now-to” arficles, documentation and tool updates

1 have read and accept the Terms of Use and Privacy_Policy

~

Imrstarsts

Figure 32. Create a free NXP account

Visit the mailbox used during the registration and open the email sent by:
nxpupdtl@contact.nxp.com

Click on the enclosed link to verify your email.
NOTE: Check the folder Junk/Spam/Clutter, if the confirmation email doesn’t show up in your inbox.

Please verify your NXP.com account

»* NXP <nxpupdt1@contact.nxp.com> 28 mai a 18:10

il

/*DO NOT REPLY. THIS IS AN AUTOMATED EMAIL FROM NXP SEMICONDUCTORS.*/
Welcome to NXP Semiconductors

Please click on the link below to verify your email address:
Verify your email address

If the link is not clickable, please copy and paste it into a Web browser.
NOTE: A small number of users may be screened before receiving access to nxp.com. Additional information will appear on nxp.com, if necessary.

Thank you,
NXP Semiconductors

« @« »

Figure 33. Confirmation Email

You are now ready to login with your NXP account.
Press the button LOGIN NXP SSO.
Enter you Email Address and Password and press Sign In.

Rapid loT Prototyping Tool User’s Guide, Rev. 0, 08/2018
20 NXP Semiconductors




Get Started with Rapid loT

At the first connection to the Rapid loT phone App with your SSO account a window with the User
Agreement will appear.
Check the box Accept Term of Use and Privacy Policy and press SUBMIT.

USER AGREEMENT

LA_OPT_BASE_LICENSE v18 February 201
7

IMPORTANT.
Read the following NXP Software License Agreement (Agreement) completely.

By selecting the I Accept button at the end of this page, you indicate that
you accept the terms of the Agreement and you acknowledge that you have the
authority, for yourself or on behalf of your company, to bind your company t
o these terms.

You may then download or install the file.

NXP SOFTWARE LICENSE AGREEMENT

This is a legal agreement between you, as an authorized representative of yo
ur employer, or if you have no employer, as an individual (together you), an
d NXP B.V. (NXP). Tt concerns your rights to use the software identified in
the Software Content Register and provided to you in binary or source code f
orm and any accompanying written msterials (the Licensed Software). The Lice
nsed Software may include any updates or error corrections or documentation
relating to the Licensed Software provided to you by NXP under this License.
In consideration for NXP allowing you to access the Licensed Software, you a
re agreeing to be bound by the terms of this Agreement. If you do not agree
to all of the terms of this Agreement, do not download or install the Licens
ed Software. If you change your mind later, stop using the Licensed Software
and delete all copies of the Licensed Software in your possession or contro
1. Any copies of the Licensed Software that you have already distributed, wh
ere permitted, and do not destroy will continue to be governed by this Agree

|:| By checking this box you agree to the above terms

CANCEL

Figure 34. Accept Term of Use and Privacy Policy

Congratulation, you are now officially connected to Rapid loT Studio!!

Rapid loT Prototyping Tool User’s Guide, Rev. 0, 08/2018
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2.2.2. Open a Rapid IoT Studio Example

We will now open, build and program a Rapid 10T Studio example.

IMPORTANT: Applications build/programmed with Rapid IOT Studio are private applications. User
will be able to connect their board over BLE only using the same user-account to login to the phone App.

The Dashboard view will open automatically.
Open the left panel by selecting the icon located in the left edge.

B NXP Rapid IOT X

< C | @& Sécurisé | https://rapid-iot-studio.nxp.com

Figure 35. Dashboard view

Select the option Studio to launch the online programming interface.

Wl NXP Repid 10T

<« C | @ Sécurisé | httpsy//rapid-iot-studio.nxp.com w| i

Figure 36. Studio Shortcut

Rapid loT Prototyping Tool User’s Guide, Rev. 0, 08/2018
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Select the option EXAMPLES to display the project examples available online.

- o x
I NXP Rapid IOT x
&« C | @ Sécurisé | https;//rapid-iot-studio.nxp.com w
Yy, &
s
i CREATE PROJECT
PROJECTS EXAMPLI“
MY PROJECTS Q Searct 10~ @~

[ name A TYPE CREATED UPDATED

No results found!

Figure 37. Example Tab

Let’s begin by opening a simple blinky example.
Select Rapid IoT Blinking an LED from the project example list.

Il NXP Rapid 10T %

€« C | @ Sécurisé | https/rapid-iot-studio.nxp.com/#%78 location"%3A"Studio"%7D

CREATE PROJECT

PROJECTS EXAMPLES

EXAMPLE PROJECTS Q Searc
NAME v TYPE DESCRIPTION

Rapid 10T Weather Station NXP Rapid loT New Project

Rapid loT Kit Out Of Box Demo NXP Rapid loT New Project

Rapid loT Bhnkmgﬂ“ NXP Rapid loT New Project
Control LED with app over BLE NXP Rapid loT New Project

Figure 38. Blinky Example

EXPORT

Showing 0 10 0 of 0 entries

Gy

DOWNLOAD

A
&

|
A

10> =-
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The Embedded view will automatically open.

The project Blinking an LED requires few Elements: one interval, one RGB LED and one Display.

W NXP Rapid 10T x

- [m) X

< C | @ Sécuriss | httpsy/rapid-iot-studio.nxp.com

| i

Studio » Rapid 0T Blinking an LED
= o a
NXP RAPID 10T APPLICATION CLOUD
NXP RAPID IOT

Interval EmbeddedNxpRpkRgbLed

EmbeddediconLabelDisplay

® B » 3

1 & | ELEMENT TOOLBOX

BLUETOOTH LOW ENERGY

Ex

=13

(>

¥

9]

<[>

®

Add Element

Figure 39. Embedded View for Blinking an LED Project Example

You can review the parameters of each Element by selecting them from the workspace.
For example, the Interval Element emulates a timer configured with a period of 1,000 millisecond.
The Interval Element is connected to the RGB LED that it toggles Red.

W NXP Rapid IOT X

< C | @ Sécuriss | httpsy//rapid-iot-studio.nxp.com

| i

Studio » Rapid 10T Blinking an LED
' Iy a
NXP RAPID IOT APPLICATION CLOUD
NXP RAPID IOT

D8

Interval EmbeddedNxpRpkRgbLed

EmbeddediconLabeiDisplay

Figure 40.

®@ B » E

] | Interval Element @

PROPERTIES
NAME

Interval

CODE

VARIABLES

INSTANCE

0

TIME (MILLISECONDS)

1000

TRIGGERS

Interval v
o

EMBEDDEDNXPRPKRGBL
ED

Toggle Red LED ~

<>

=

Interval Element
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Get Started with Rapid loT

The Element EmbeddedlconLabelDisplay will display on the Rapid 10T screen an LED icon subtitled

with the text Blinking an LED.

W NXP Rapid 10T x

< C | & sécurisé | hitps//rapid-iot-studic.nxp.com

o Studio » Rapid IoT Blinking an LED

n ] -
NXP RAPID 10T APPLICATION CLOUD
NXP RAPID IOT

Interval EmbeddedN:spRpkRgbLed

Embedded|conLabelDisplay

- o x
*| i
®© B »
11 & | LabelledIcon Element @
PROPERTIES
NAME
EmbeddediconLabelDisplay
CODE
VARIABLES
TEXT COLOR
Black v
PAGE TITLE
Blinking an LED
ICON
Applications - LED v
TRIGGERS
On Displayed v
< / > Add Event
m

Figure 41. Display Element

Before launching any Build or Programming, please make sure to save first your project.
Select the icon Save from the toolbar located in the top right corner to save your modifications.

W NXP Rapid 10T X

< C | & sécurisé | https//rapid-iot-studic.nxp.com

o

' Studio > Rapid loT Blinking an LED

o | a
NXP RAPID 10T APPLICATION CLOUD
NXP RAPID 10T

Interval EmbeddedN:pRpkRgbLed

Embedded|conLabelDisplay

1] W@ | ELEMENT TOOLBOX

BLUETQOTH LOW ENERGY

b
®

Add Element

Figure 42. Save Project
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Select the icon Compile from the toolbar located in the top right corner to compile your project.

- o x
I NXP Rapid 10T x
& C | @ Sécurisé | https://rapid-iot-studio.nxp.com *
Studio » Rapid loT Blinking an LED ® B
a T e

NXP RAPID 10T APPLICATION CLOUD

NXP RAPID 10T ] W | ELEMENT TOOLBOX

I‘v-‘ e (:;) BLUETOOTH LOW ENERGY
) &

Interval EmbeddedNipRkRgbLed E*
e

EMBEDDED BASIC

nooE .

EmbeddediconLabelDisplay

© !

~

)
@
19}

4

<[>
®

Add Element

Figure 43. Compile Project

The workspace top orange bar will fill-in to indicate the progression of the compilation.
The first time a project takes approx. 30 seconds to compile.

A blue popup window will indicate when the compilation ended up successfully.

o x
W NXP Rapid 10T X
< C | @ sécurisé | hitps:/rapid-iot-studic.nxp.com e
0 Project has been compiled x -
Studio » Rapid loT Blinking an LED ® A »
= | -
NXPRAPIDIOT ~ APPLICATION ~ CLOUD
NXP RAPID 10T 1 W | ELEMENT TOOLBOX

O BLUETCOTH LOW ENERGY
DCu ®

Interval EmbeddedN:xpRpkRgbLed E*

EMBEDDED BASIC

nooE -

EmbeddediconabelDisplay

x & E

<>

®

Add Element

Figure 44. Compilation Successful
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Get Started with Rapid loT

Select the icon ProgramFirmware from the Embedded View toolbar to build your project.
The file Rapid loT Blinking an LED firmware.bin will be automatically downloaded by your web
browser.

- o X
NP Ragid 10T x
< C | @ Sécurisé | https://rapid-iot-studio.nxp.com R+ g
Ny
VA s
4 Studio » Rapid loT Blinking an LED =]
3 P 9 ® B &
= | a
NXP ICATIO CLOUD
NXP oT i BOX
'9‘ )
Inferval | EmbeddedN:xpRpkRgbLed
EMBEDDED BASIC
mo kg e
EmbeadediconLabeiDisplay o i M
x D

<>

®

Add Element

© rapio sinking b0~ x

Figure 45. Build, Generate and Download Firmware

SLN-RPK-NODE Application and Wireless MCUs are pre-programmed in factory with a Bootloader to
easily update their application through the onboard USB connector. To reprogram K64F internal flash
with the new Rapid loT Blinking an LED application, simply follow those steps:
e Connect one end of the provided USB cable to the computer and the other end to the micro USB
type-B connector of the SLN-RPK-NODE,
e Keep SW3 button pressed while pushing shortly SW5/Reset button,
e Wait 1-2s for RGB LED to blink Green then release SW3 button.

A0
connect Rapid loT

=
o' =] t t
PN, 0 your computer

« - with provided USB cable
A\ S
A\
7 /

push shortly SW5
reset button
with provided tool

wait 1-2s
RGB LED will blink green

hold SW3

o release SW3
push button C

push button

. # J 8

Figure 46. Instructions for USB Mass Storage Device Programming
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RGB LED will blink green and your computer will detect a new Mass Storage drive and automatically

install the appropriate drivers
From your computer file explorer, drag-n-drop or copy-paste into the Mass Storage drive the file

[ ]
Rapid IoT Blinking an LED firmware.bin generated by Rapid 10T Studio available from your
download folder
" N o N / N
s IELE o > CERy @
P @ o\ B | Becherche P « r 4
# Accés apide it # hcces rapide S ppcaoain
&% Dropbox b sy . 5 Dropbox
OS50k (€
& Onedrve E.j n—— & OneDiive
L Lectews USE (D) -
- Lecteur US3 D) - 50 - - - Lecteur USE © 15
P Pesers & Plsesu |4 Coptr sur Lecteur USE @
your computer will detect a new USB drive drag-n-drop into this USB drive
RGB LED will blink green and automatically install the required drivers any precompiled binary for the K64F MCU
N 274 N J | b7

Figure 47. Instructions for pushing a new application through USB

Bootloader will automatically identify the MCU target to reprogram thanks to the binary file signature.
RGB LED will blink purple during download and blink blue during serial flash programming.
RGB LED will blink green during K64F internal flash (re)programming with the new application (read

from Serial Flash memory) and automatically reset, when ready.

RGB LED BLUE LED WHITE LED
K64F control Kw41Z control KW41Z control

PURPLE BLINK OFF OFF
BLUE BLINK OFF OFF
GREEN BLINK OFF OFF

Table 3. K64F USB Programming LED Sequence

Figure 48. USB Programming LED

Congratulation, you have now officially compiled and programmed a Rapid IoT Studio example on your
board!!
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Your project is stored online by Rapid loT Studio.
You can access it from any computer with an internet connection logging-in with your user-account.

But you can also save your project configuration Offline.
From the Studio Project Manager view select the icon Export next to your project.
The file Rapid loT Blinking an LED.atmo will be automatically downloaded by your web browser.

CREATE PROJECT RECENT PROJECTS

vvvvv

O name A TWE CREATED UPDATED

2 Rapd 0T Blinkin...atmo A

Figure 49. Save/Export Project Offline

Then you can easily import your project to Rapid 10T Studio.

From the Studio Project Manager view select the icon Import Project.
Select the file Rapid 10T Blinking an LED.atmo from the browser window and press OK.
Your project will now be automatically added to your Online library.

Bl NXP Rapid 10T x

“« C | @ Sécurisé | https//rapid-iot-studio.nxp.com

CREATE PROJECT

PROJECTS ~ EXAMPLES
MY PROJECTS

[j NAME -~ TYPE CREATED UPDATED

o results found!

Figure 50. Import Project Online

EXPORT

Tout afficher | X

EXPORT
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You can also export your Rapid loT Studio project to debug it with MCUXpresso IDE.
Open your project and select the icon Download from the Embedded View toolbar.
The file Rapid loT Blinking an LED source.zip will be automatically downloaded by your web browser.

- o X
I NXP Rapid 10T x \Wh

< C | @ securisé | https/rapia-iot-studie.nxp.com | i
RSMll studio Rapid loT Blinking an LED ® A &

' Iy a
NXP RAPID 10T APPLICATION CLOUD

NXP RAPID 10T @ e ELEMENT TOOLBOX

BLUETOOTH LOW ENERGY
- (€]

Interval EmbeddedNxpRpkRoblLed

EmbeddediconL abelDisplay

'''''''

< &)

Add Element

@ i oroining .o ~ x

Figure 51. Export Project to MCUXpresso
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Get Started with Rapid loT

2.3. Get Started with MCUXpresso Tool suite

2.3.1. MCUXpresso IDE

MCUXpresso IDE brings developers an easy-to-use Eclipse-based development environment for
NXP’s microcontrollers based on Arm® Cortex®-M cores. It offers advanced editing, compiling and
debugging features with the addition of MCU-specific debugging views, code trace and profiling,
multicore debugging, and integrated configuration tools. Its debug connections support every NXP
evaluation boards including the Docking station of the Rapid loT Prototyping tool with industry-
leading open-source and commercial debug probes from ARM®, P&E Micro® and SEGGER®

To download for free NXP MCUXpresso IDE go online at: www.nxp.com/MCU Xpresso
Select from the PRODUCTS tab MCUXpresso IDE.
Go to DOWNLOADS tab and select the LATEST VERSION of the tool.

You will be asked to sign-in/up with a free NXP user-account.

When MCUXpresso installer download completes, double click on the executable, follow the install
instruction and keep the default options.

Launch MCUXpresso IDE and define the Workspace location where you will copy and store your
projects (default C:\MCUXpresso.Workspace) and press OK.

38 Eclipse Launcher X

Select a directory as workspace

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

Workspace: | CAMCUXpresso.Workspace - Browse...

[[] Use this as the default and do not ask again

» Recent Workspaces

Figure 52. MCUXpresso IDE Workspace

Congratulation you successfully installed the free NXP MCUXpresso IDE on your computer!!

2.3.2. Software Development Kit (SDK)

MCUXpresso SDK is a comprehensive software enablement package designed to simplify and
accelerate application development with NXP’s microcontrollers based on Arm® Cortex®-M cores.
The MCUXpresso SDK includes production-grade software with integrated RTOS (optional),
integrated stacks and middleware, reference software, and more. It is available in custom downloads
based on user selections of MCU, evaluation board, and optional software components.
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To download for free Rapid lIoT SDK package go online at: www.nxp.com/rapid-iot
Select from the PRODUCTS tab Rapid loT prototyping Kit.
Go to SOFTWARE & TOOLS tab and select the latest version of the Rapid IoT SDK package.

You will be asked to sign-in/up with a free NXP user-account.

When the download of the compressed file completes, extract it in your MCUXpresso Workspace on
your computer HDD.

2.3.3. Import Rapid IoT SDKs

The Rapid l1oT SDK is a composite SDK. It features two SDK target specific SDKs, for each target
MCU in the Rapid loT device.

» RapidleT_SDK W

RapidloT_Binaries
SDE_2.2_RapidleT_MKW41Z4
SDE_2.3.0_RapidloT_MKE4F12

Figure 53. Rapid IoT SDK package

Before building the Rapid loT SDK example projects, the target SDKs need to be imported into
MCUXpresso IDE by drag and dropping each target SDK into the “Installed SDKs” window from
MCUXpresso IDE.

(9) Installed SDKs £2 | [C] Properties [ Console [2! Problems [J Memory €3 Instruction Trace =
@& ®HE
() Installed SDKs

To install an SDK, simply drag and drop an SDK (zip file/folder) into the 'Installed SDKs' view, ,] _ - x

Accueil Partage Affichage

<:‘ SDK_2.2_RapidloT_MKW41Z4
SDK_2.3.0_RapidloT_MK64F12

Name SDK Version Manifest Version  Location

2 élément(s)

Figure 54. Rapid loT target SDK install for MCUXpresso IDE
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For each package a confirmation window will pop-up, select OK to validate.

[ MCUKpresso IDE SDK import b

LYy Are you sure you want to import the following SDK?
CAMCUXpresso.Workspace\SDK_2.3.0_RapidloT_MEB4F12

k. 4

[ Do not ask for confirmation on SDK Drag and Drop install

Cance'

Figure 55. MCUXpresso SDK import confirmation window

Congratulation you successfully installed and configured Rapid loT SDK on MCUXpresso IDE.

2.3.4. Import Rapid IoT Projects

The Rapid loT SDKs require to import manually the projects unlike classical MCUXpresso SDKs. This
feature (as well as the documentation) will be upgraded during the periodic updates.

To import Rapid loT projects into MCUXpresso IDE, follow those steps:

From the Quickstart Panel, select the option Import project(s) from file system...

() Quickstart Panel | ()= Global Variables (%)= Variables ©g Breakpoints 5= Outline = O

- MCUXpresso IDE (Free Edition)
IDE

w Start here

. New project...
. Import SDK example(s)...

I & Import project(s) from file system...l

m

' 4

Figure 56. MCUXpresso Quickstart Project Import from File System
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Enter (or browse to) the file system location of the intended target SDK package.

B8 import project(s) from file system... O X

Import project(s) from file system... - .
Select the examples archive file to import.
-
Projects are contained within archives (.zip) or are unpacked within a directory. Select your

project archive or root directory and press <Next>. On the next page, select those projects you
wish to import, and press <Finish>.

Project archives for LPCOpen and 'legacy' examples are provided.
Project archive (zip)

Archive Browse...

Project directory (unpacked)
Root directory | C:AMCUXpresso.Workspace\SDK_2.3.0_RapidloT_MK64F12 | [Browse...|

LPCOpen
LPCOpen is the recommended code base for Cortex-M based NXP LPC Microcontrollers.

MCUXpresso IDE includes the LPCOpen packages which can be imported directly by pressing the Browse
button in the Project archive (zip) section, above, and navigating to the Examples/LPCOpen directory.

Alternatively, press the button below to Browse the nxp.com website for latest resources.

' Browse LPCOpen resources on nxp.com... |

@ < Back Next > Finish { Cancel

Figure 57. MCUXpresso root directory selection
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Select the projects by pushing Select All button (NOTE: the Rapidlot_Base project must be selected if

the Atmosphere_Project is selected) and make sure that the box Copy projects into workspace is un-
checked, then press the button Finish.

. mport project(s) from file system...

Import project(s) from file system...

Select a directory to search for existing Eclipse projects. @

-
Projects:
[ kboot_k4f (CAMCUXpresso.Workspace\SDK_2.3.0_RapidloT_MK64F12\boards\rpk_k64f\rapid_iot_appsikboot) | Select All I
[ Rapid loT Kit Out Of Box Demo (C:AMCUXpresso.Workspace\SDK_2.3.0_RapidloT_MKE&4F12\boards\rpk_k64f\rapid_iot_apps\atmosphere_app) Deselect Al ]
[ Rapidlot_Base (C:\MCUXpresso.Workspace\SDK_2.3.0_RapidloT_MK64F12\middleware\atmosphere\Rapidlot_Base) :
Refresh
Options
||:| Copy projects into worl(spacel
Working sets
[] Add project to working sets New...
Warking sets: Select...

@ . < Back . MNext > Cancel

Figure 58. MCUXpresso project import selection

The projects will now appear in the Project Explorer window.

[ Project Bxplorer 52 Peripherals+ 1] isters & Symbol Viewer — B
[z Froj St P {2, Y

BE @ @ 7
> L% kboot_k64f Al

5 =5 Rapid loT Kit Out Of Box Demao
5 =5 Rapidlot_Base

Figure 59. MCUXpresso Project Explorer
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2.3.5. Build a Rapid IoT Project

Select from the Project Explorer window the project that you want to compile.
NOTE: You must build first the Rapidlot_Base project before building the Atmosphere_Project.

[ Project Explorer 52 2, Peripherals+

> 5 kboot_k64f 5
> f:g Rapid loT Kit Out Of Box Dem

> =2 Rapidlot_Basﬁ:

11!l Registers X ) Symbol Viewer = O

gl e @~

Figure 60. Project Selection

() Quickstart Panel ()= Global Variables |

. MCUXpresso IDE (Free Edition)
(_IDE )

v Start here
. New project...
. Import SDK example(s)...

& Import project(s) from file system...

IQ Build 'Rapid loT Kit Out Of Box Demo’ [Debug]l

& Clean 'Rapid loT Kit Out Of Box Demo' [Debug]
#‘ Debug 'Rapid loT Kit Out Of Box Demo' [Debug]

e

&) Edit 'Rapid loT Kit Out Of Box Demo' project settings
2 Quick Settings>>

& Export project(s) to archive (zip)
,@ Export project(s) and references to archive (zip)
[ Build all projects [Debug]

Figure 61. Project Build

From the Quickstart Panel, select the option Build ‘Atmosphere_Project’ [Debug].
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Wait for the Console window to confirm that the compilation ended up successfully (approx. 2min for
the first time to compile the Atmosphere_Project).

[J) Installed SDKs [T] Properties B Console 52 %] Problems [J Memory € Instruction Trace [5| SWO Trace Config

OGS EE=ErB-8-=0
COT Build Consale [Atmosphere_Project]

make --no-print-directery post-build
Performing post-build steps

arm-none-eabi-size "Atmosphere_Project.axf” ; arm-none-eabi-cbjcopy -v -0 binary “Atmesphere_Project.axf" "Atmosphere_Project.bin” ;
checksum -p MKE4FN1M@xxx12 -d "Atmosphere_Project.bin”

text data bss dec hex filename
399880 3584 176176 578840 8d518 Atmosphere_Project.axf
copy from "Atmosphere_ Project.axf' [elf32-littlearm] to ~Atmosphere_Project.bin' [binary]
Written checksum Bxdff49ela at offset @xlc in file Atmosphere_Project.bin
Previcus value @x@@eeeeee at offset @xlc in file Atmosphere_Project.bin

14:18:51 Build Finished (toock 2Zm:3@s.428ms)
€

Figure 62. Console Window

Congratulation, you successfully built your Rapid IoT project with MCUXpresso IDE!!

2.3.6. Debug a Rapid IoT Project
Select from the Project Explorer window, the same project that you just compiled successfully.

[( Project Explorer £2 |2, Peripherals+ Iili Registers X Symbol Viewer = O
, g & @ -
> <0 kboot_kb4f

> |5 Rapid IoT Kit Out Of Box Demo|
> k= Rapidlot_Base

Figure 63. Project Selection
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IMPORTANT: The Docking station shipped by MikroElektronika is preprogrammed in factory with
an OpenSDA DAP-LINK application dedicated for the MikroElektronika Hexiwear platform. User
should reprogram (once) the OpenSDA application of their Docking station before programming or
debugging their Rapid IoT board.

To download for Docking station DAP-LINK for Rapid 10T go online at: www.nxp.com/rapid-iot
Select from the PRODUCTS tab Rapid loT prototyping kit.

Go to SOFTWARE & TOOLS tab and select Docking Station DAP-LINK for SLN-RPK-NODE.
You will be asked to sign-in/up with a free NXP user-account.

When the download of the file completed, copy the Docking Station DAP-LINK firmware in your
MCUXpresso Workspace on your computer HDD.

To reprogram the OpenSDA Application from the MikroElektronika Docking-station follow those steps
(Rapid IoT board should not be mounted to the Docking station):
e Set the Power switch of the Docking station (red below) to OFF.
e Set the jumper switches of the Docking station to 11001000.
e Connect your Docking station to the USB port of your computer.
e Keep MK64 RESET button of the Docking station pressed, while setting the Power switch of the
Docking station to ON, wait 2 seconds then release the MK64 RESET button.

Your computer will detect a new Mass Storage drive named MAINTENANCE and automatically install
the appropriate drivers.

~ Périphérigues et lecteurs (2)
0SDisk (C:) MAINTENANCE (D:)

WtV 260 Go libres sur 476 Go Ty 62,9 Mo libres sur 63,9 Mo

Figure 64. MAINTENANCE MSD drive

e From your computer file explorer, drag-n-drop or copy-paste into the MAINTENANCE drive the
binary file k20dx_rapid_iot_if _crc_legacy 0x8000.bin.

Wait for the download to complete.

e Set the Power switch of the Docking station (red below) to OFF.
e Set the Power switch of the Docking station (red below) to ON.

Your computer should detect new Mass Storage drive named IOT-DAPLINK and automatically install
the appropriate drivers.

~ Périphériques et lecteurs (2)

] O5Disk (T 1OT-DAPLIMK (D)
1T |
w7 360 Go libres sur 476 Go "y 63,9 Mo libres sur 63,9 Mo

Figure 65. I0T-DAPLINK MSD drive

Congratulation your MikroElektronika Docking-station is now ready to program, serial-monitor and
debug safely both MCU targets of your Rapid IoT board!!
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IMPORTANT: Before connecting Rapid IoT to the MikroElektronika Docking-station or changing the
Jumper Switches make sure to set the Power switch of the Docking station (red below) to OFF.

Plug your Rapid IoT to the Docking station aligning carefully the board to board connectors (yellow
below).

1=

g B o2

M 0060370000128ABC
1D 4104607194060698

@)

Figure 66. Docking station connector

The OpenSDA circuitry embedded in the Mikroelektronika Hexiwear Docking-station (MIKROE-2094)
can program, serial-monitor and debug alternately the K64F and the KW41Z target MCUs featured in

the Rapid IoT.

Set the jumper switches of the Docking station to 11001000 to program or debug the Application/K64F
controller.

% LED2
3% LED3

'18).\ m

HEXIWEAR DOCKING STATION
Figure 67. Docking Station Jumper Switch configuration to debug K64F

Set the jumper switches of the Docking station to 00111000 to program or debug the Wireless/KW41Z
controller.

-z
-2
g
8
C 3% LEDY
C D% LED2
0% LED3

= = 3% OSDA
anio m
wfo 3

)

()]

1

[ [
;Mo
N

4 L]
v |
2 u
(11}

i

HEXIWEAR DOCKING STATION
Figure 68. Docking Station Jumper Switch configuration to debug Kw41z7
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From the Quickstart Panel, select the option Debug ‘Atmosphere_Project’ [Debug].

() Quickstart Panel ()= Globa! Variables (%)= Variables Breakpoints Outline = [l=

. MCUXpresso IDE (Free Edition)
Cioe)

w Start here

. New project...

. Import SDK example(s)...

® Import project(s) from file system...

& Build 'Rapid loT Kit Out Of Box Demo' [Debug]
5/ Clean 'Rapid loT Kit Out Of Box Demo' [Debug]
|8 Debug 'Rapid oT Kit Out Of Box Demo' [Debugl|

¥ Edit 'Rapid loT Kit Out Of Box Demo' project settings
@ Quick Settings>>

,@ Export project(s) to archive (zip)

,@ Export project(s) and references to archive (zip)

lo1p Build all projects [Debug]

Figure 69. Project Debug

A configuration window should popup to ask you to select your debug Probe.

If your Docking station has been properly programmed with the DAP-LINK application for the Rapid
IoT (see Docking station programming in the Hardware section), a CMSIS-DAP probe should be
detected.

Otherwise check the box MCUXpresso IDE LinkServer (inc. CMSIS-DAP) probes and press Search
again.

When your probe is properly detected, simply select it from the list of the Available attached probes,
check the box Remember my selection (for this Launch configuration) to avoid the same window to
popup at the next debug and press OK.
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. Probes discovered 0O X

Connect to target: MK64FN1MOoox12

Available attached probes

Name Serial number/ID Type Manufacturer IDE Debug Mode
E CMSIS-DAP 0228000031874e450053200 LinkServer ARM Non-Stop I

Supported Probes (tick/untick to enable/disable)
|E11 MCUXpresso IDE LinkServer (inc. CMSIS-DAP) probes |
[] P&E Micro probes

[] SEGGER J-Link probes

Probe search options

I@ Remember my selection (for this Launch configuration)]

® | OK I . Cancel

Figure 70. Probe Selection Window

Wait for MCUXpresso IDE to switch to the Debug view and press the Resume button from the toolbar.

. MCUXpresso.Workspace - Develop - Source not found. - MCUXpresso IDE
File Edit Navigate Search Project Run FreeRTOS Window Help

NrEQ - -@ix[pluerzacSz|eon@n
[(5 Project Explorer 33 2, Peripherals+ lili Registers %) Symbol Viewer = (m
ol @ @~ ~

> 25 kboot_k64f
> 125 Rapid loT Kit Out Of Box Demo
> [.Ei'; Rapidlot_Base

Figure 71. Debug View

Congratulation, you successfully debugged your Rapid loT with MCUXpresso IDE!!
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3. Rapid loT Hardware Architecture

3.1.

Hardware Overview

The features of the SLN-RPK-NODE hardware are as follows:

MK64FN1MOVMD12 device in 144 BGA (Main MCU)

MKW417512VVHT4 device in 48 LQFN (Wireless MCU) with 2.4GHz chip RF antenna
Accelero-/Magneto-meter FXOS8700CQ with digital output

Gyroscope FXAS21002CQ with digital output

Pressure barometric/altitude Sensor MPL3115A2 with digital output

Temperature and Humidity Sensor with digital output

Ambient Light Sensor with digital output

Air Quality Sensor with digital output

Low-power 1.28” color display with 176x176 resolution and SPI controller

NOR Flash 128Mbit with SPI interface for recovery, update and data logging
Security chip A1006 for anti-counterfeit

NFC TAG 12C plus NT3H2211 with 2KB memory and flexible 13.56MHz antenna
Four capacitive touch electrodes around display with Serial Touch Screen Controller
RGB LED for user interface

Blue and White LED for radio status

Micro-buzzer for sound feedback and user interface

Reset and four User Push Buttons

Ultra-low Power PCF2123 Calendar RTC with Alarm function and SPI Interface
Single Voltage Domains VDD3V2 with multiple power-supply schemes

LiPo battery 240mAh with MC34671 fast USB battery charger

Multi role USB interface with micro-B USB connector

50-pin Board to board connector compatible with Hexiwear Docking Station
20-pin Board to board connector for next-gen accessories
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Rapid loT Hardware Architecture

Figure below shows the block diagram of the SLN-RPK-NODE design:
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Figure 72. SLN-IOT-NODE block diagram
1 NXP MK64FN1IMOVMD12 21 LUMEX SML-LX0404SIUPGUSB
2 NXP MKW417Z512VHT4 22 ABRACON ABM8G-106-12.000MHzT
3 NXP MC34671AEPR2 23 ABRACON ABM11W-32.000MHz-8-D1G
4 NXP FX0S8700CQR1 24 ABRACON ABS06-32.768KHZ-T
5 NXP FXAS21002CQR1 25 ABRACON ABS07-32.768kHz-7-1
6 NXP MPL3115A2R1 26 ABRACON AMCA31-2R450G-S1F-T
v NXP A1006UK/TAINXZ 27 ABRACON ANFCA-2515-A02
8 NXP NT3H2211WOFHK 28 MOLEX 47346-0001
9 NXP PCF2123BS/1,518 29 MOLEX 505110-1092
10 NXP NX3P191UK,012 30 MOLEX 503480-0400
aliL NXP NX3L2267GM,115 31 MOLEX 501568-0207
12 MICRON MT25QL128ABA1EW7-0SIT 32 MOLEX 105439-0005
13 TOREX XC8102AA017R-G 33 HIROSE DF12(4.0)-20DP-0.5V(86)
14 TOREX XCL210A321GR-G 34 HIROSE DF12(4.0)-50DP-0.5V(86)
15 SEMTECH SX9500IULTRT 35 C&K KMR231NG LFS
16 AMS ENS210-LQFM 36 ALPS SKRTLBEO10
17 AMS TSL25721FN 37 Cul CMT-4023S-SMT
18 AMS CCS811B-JOPR5K 38 JAPAN DISPLAY LPM013M126C
19 OSRAM LW QH8G-Q200-3K5L-1 39 HYPERCELL HPL402035-240mAh
20 OSRAM LB QH9G-N100-35-1

Table 4. SLN-RPK-NODE build of material
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The primary components and their placement on the hardware assembly are explained in the below
figures:

Figure 73. Rapid IoT main-board callout

Figure 74. Rapid IoT touch-board and casing callout
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Rapid loT Hardware Architecture

3.2. Main Microcontroller

3.2.1. K64F features

The SLN-RPK-NODE features the MK64FN1MOVMD12 MCU, part of the Kinetis K6x family in 144

MAPBGA package capable to run up to 120MHz. The following table describes some of the features of
the MK64FN1MOVMD12 MCU available on SLN-RPK-NODE hardware.

Features Description
120 MHz ARM Cortex-M4 core with DSP instruction set, single precision floating point unit,
single cycle MAC, and single instruction multiple data (SIMD) extensions
Performances Up to four channel DMA for peripheral and memory servicing with reduced CPU
loading and faster system throughput
Cross bar switch enables concurrent multi-master bus accesses, increasing bus bandwidth
Independent flash banks allowing concurrent code execution and firmware updating with
no performance degradation or complex coding routines
11 Low-Power modes with power and clock gating for optimal peripheral activity
and recovery times.
Low-leakage wake-up unit. SLN-RPK-NODE can wake-up from Low-Leakage stop (LLS)
Low—PQy\(er and Very Low-Leakage stop (VLLS) modes with following sources:
Capelilies o UserSwitch1
o KW41ZPTBOI/O,
o FXO0S8700CQ accelerometer interrupt,
o PCF2123RTCinterrupt.
Low-power timer for continual system operation in reduced power states
Flash and 1,024 KB Flash featuring fast access times, high reliability and four levels of security protection
RAM Memory 256 KB of RAM
Mixed-signal 3 High-speed 16-bit ADC with configurable resolution accessible from the docking connector
Capability 1 High-speed 16-bit ADC with configurable resolution used for battery level sensing
1 Flex Timer dedicated to:
o RGB LEDs
o o Display backlight
Timing and o Display VCOM
Control

1 Flex Timer dedicated to:

o Buzzer
3 generic PWM outputs accessible from the docking connector
One low-power timer
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Features

Description

Connectivity
Interfaces

Full-Speed USB device/host/on-the-go with device charge detect capability
Optimized charging current/time enabling longer battery life
4 UART modules:

o UARTO dedicated to debug via the docking station

o UART2 and UART3 accessible from the docking connector

o UART4 is dedicated to inter-processor communication.
One Inter-IC Sound (I12S) serial interface for audio system interfacing accessible from the
docking connector. It should be noted that the 12S interface is multiplexed with 12C2 bus
3 DSPI modules:

o SPIO accessible from the docking connector, with 3 distinct Chip Selects

o SPI1 dedicated to external NOR Flash and RTC (PCF2123)

o SPI2 dedicated to the Display
3 12C modules:

o 12CO0 accessible from the docking connector

o |2C1 dedicated to the onboard sensors

o 12C2 dedicated to authentication chip (A1006) and NTAG (NT3H2211)
Secured digital host controller (SDHC) accessible from the docking connector
1 FlexCAN module available on the connector J7

Reliability,
Safety and
Security

Hardware encryption coprocessor for secure data transfer and storage. Faster than software
implementations and with minimal CPU loading. Supports a wide variety of algorithms - DES,
3DES, AES, MD5, SHA-1, SHA-256

Memory protection unit provides memory protection for all masters on the cross-bar switch,
increasing software reliability

Cyclic redundancy check (CRC) engine validates memory contents and communication data,
increasing system reliability

Independently-clocked COP guards against clock skew or code runaway for fail-safe
applications,

such as the IEC 60730 safety standard for household appliances

Included in NXP product longevity program, with assured supply for a minimum of 10 years
after launch

Features of MK64FN1MOVMD12 used in SLN-RPK-NODE
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3.2.2.

K64F pin assignment

IC Pin NET (schematic top) K64 Function (Port) IC Pin NET (Schematic Top) K64 Function (Port)
Al SPI1_MISO SPI1 (PTD7) G1 - VOUT33
A2 SPI1_MOSI SPI1 (PTD6) G2 VCC-USB VREGIN
A3 SPI1_SCK SPI1 (PTD5) G3 DISP_BLIGHT FTM3 (PTE12)
A4 SPI1_PCSO SPI1 (PTD4) G4 DISP_EXTMODE GPIO (PTE11)
A5 RTC_INT GPIO / LLWU_P12 (PTDO) G5 VCC-MCU VREFH
A6 UART3_RX UART3 (PTC16) G6 GND VREFL
A7 NTAG_EN GPIO (PTC12) G7 GND VSS
A8 RGB_R FTM3 (PTC8) G8 GND VSS
A9 MB1_SPI_CS SPI0 (PTC4) G9 NTAG_I2C_EN GPIO (PTB5)
A10 NC NC G10 MB1_INT GPIO (PTB4)
All MB2_SPI_CS SPI0 (PTC3) G11 12C0_SDA 12C0 (PTB3)
AL2 MB3_SPI_CS SPI0 (PTC2) G12 12C0_SCL 12C0 (PTB2)
Bl PRESSURE_INT1 GPIO (PTD12) H1 USB_DP USBO_DP
B2 ACCEL_RST GPIO (PTD11) H2 USB_DN USBO_DM
B3 PRESSURE_INT2 GPIO (PTD10) H3 GND VSS
B4 UART2_TX UART2 (PTD3) H4 USER_SW4 GPIO (PTE28)
BS USB_VBUS GPIO (PTC19) H5 VCC-MCU VDDA
B6 GYRO_RST GPIO (PTC15) H6 GND VSS
B7 12C1_SDA 12C1 (PTC11) H7 GND VSS
B8 MB_SPI_MISO SPI0 (PTC7) H8 GND VSS
B9 DISP_EN GPIO (PTD9) H9 MB3_PWM FTM2 (PTB1)
B10 NC NC H10 KW41 WAKE_UP GPIO / LLWU_P5 (PTB0)
B11 ACCEL_INT1 GPIO / LLWU_P6 (PTC1) H11 CHG_STATE GPIO (PTA29)
B12 AMB_INT GPIO (PTCO) H12 NTAG_FD GPIO (PTA28)
C1 DISP_DISP GPIO (PTD15) Ji GND ADCO_DP1
C2 RTC_CLKOE GPIO (PTD14) J2 GND ADC_DM1
C3 ACCEL_INT2 GPIO (PTD13) J3 BAT_SENS ADCO_SE21
Cc4 UART2_RX UART2 (PTD2) J4 KW41 UART_CTS GPIO (PTE27)
C5 GYRO_INT2 GPIO (PTC18) J5 DO_SWDCLK SWD (PTA0)
C6 BAT_SENS_EN GPIO (PTC14) J6 AIR_WAKEN GPIO (PTAL)
C7 12C1_SCL 12C1 (PTC10) J7 AIR_RESETN GPIO (PTA6)
Cc8 MB_SPI_MOSI SPI0 (PTC6) J8 AIR_QUALITY_EN GPIO (PTA7)
Cc9 AIR_QUALITY_I2C_EN GPIO (PTD8) J9 12S_TX_FS/12C2_SDA 12S0 or 12C2 (PTA13)
C10 NC NC J10 AIR_INTN GPIO (PTA27)
Cc11 KW41_RST_FROM K64 GPIO (PTB23) J11 MB2_RST GPIO (PTA26)
C12 DISP_SPI_SDI SPI2 (PTB22) J12 AUTH_RST GPIO (PTA25)
D1 SD_CLK SDHCO (PTE2) K1 GND ADC1 DP1
D2 SD_DO SDHCO (PTE1) K2 GND ADC1 DM1
D3 SD_D1 SDHCO (PTEO) K3 MB1_AN ADCO_SE22
D4 GYRO_INT1 GPIO (PTD1) K4 KW41_UART_RTS GPIO (PTE26)
D5 UART3_TX UART3 (PTC17) K5 KW41 UART_TX UART4 (PTE25)
D6 Kw41 PB18 (GPIO) PTC13 K6 TOUCH_RST GPIO (PTA2)
D7 RGB_B FTM3 (PTC9) K7 K64_SWDIO SWD (PTA3)
D8 MB_SPI_SCK SPI0 (PTC5) K8 BUZZER_PWM FTM1 (PTA8)
D9 DISP_SCK SPI2 (PTB21) K9 12S_TXD 12C0 (PTA12)
D10 DISP_SPI_CS SPI2 (PTB20) K10 12S_RX_FS 12S0 (PTA16)
D11 CAN_RX CANO (PTB19) K11 12S_MCLK 12S0 (PTA17)
D12 CAN_TX CANO (PTB18) K12 TOUCH_TXEN GPIO (PTA24)
E1l DISP_EXTCOMIN FTM3 (PTE6) L1 GND ADC1 DP3
E2 SD_D2 SDHCO (PTES) L2 GND ADC1_DM3
E3 SD_D3 SDHCO (PTE4) L3 MB2_AN ADCO_SE23
E4 SD_CMD SDHCO (PTE3) L4 GND ADC1_SE23
E5 VCC-MCU VDD L5 GND RTC_WAKEUP_B
E6 VCC-MCU VDD L6 VCC-MCU VBAT
E7 VCC-MCU VDD L7 USER_SW1 GPIO / LLWU_P3 (PTA4)
E8 VCC-MCU VDD L8 TOUCH_INT GPIO (PTA9)
E9 UART _DBG_TX UARTO (PTB17) L9 MB2_PWM FTM2 (PTA11)
E10 UART_DBG_RX UARTO (PTB16) L10 12S_RX_BCLK/I2C2_SCL 12S0 or 12C2 (PTA14)
E11 MB1 _RST GPIO (PTB11) L11 12S_RXD 12S0 (PTA15)
E12 MB3_RST GPIO (PTB10) L12 K64 _RST RESET
F1 USER_SW3 GPIO (PTE10) M1 GND ADCO_DP3
F2 USER_SW2 GPIO (PTE9) M2 GND ADCO_DM3
F3 NC (PTES8) M3 - VREF_OUT
F4 RGB_G FTM3 (PTE7) M4 KW41 UART_RX UART4 (PTE24)
F5 VCC-MCU VDD M5 NC NC
F6 GND VSS M6 K64 EXTAL32 EXTAL32
F7 GND VSS M7 K64 _XTAL32 XTAL32
F8 VCC-MCU VDD M8 12S_TX_BCLK 12S0 (PTA5)
F9 SPI1_PCS1 SPI1 (PTB9) M9 MB1 PWM FTM2 (PTA10)
F10 MB2_INT GPIO (PTB8) M10 GND VSS
F11 MB3_INT GPIO (PTB7) M11 K64 XTAL XTALO
F12 MB3_AN ADCL1 (PTB6) M12 K64_EXTAL EXTALO

Table 6. MKG64FN1MOVMD12 pin allocation in SLN-RPK-NODE
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3.3. Wireless Microcontroller

3.3.1. KW41Z features

The SLN-RPK-NODE features the MKW41Z2512VHT4 Wireless MCU. This Low-power microcontroller
supports Bluetooth Low Energy v4.2, Generic FSK and IEEE 802.15.4 (Thread) standards.

Feature Description
48 MHz ARM Cortex-M0+ core
Up to four channel DMA for peripheral and memory servicing with reduced CPU loading and
Performances
faster system throughput
Independent flash banks allowing concurrent code execution and firmware updating
with no performance degradation or complex coding routines
9 Low-power modes with power and clock gating for optimal peripheral activity and
recovery times
Low-power .
Capabilities 1 Low-leakage wake-up unit: KW41Z can be woken-up from Low-Leakage Stop (LLS) and
Very Low-Leakage Stop (VLLS) modes by K64F PTBO I/O
Low-power timer for continual system operation in reduced power states
Flash and 512 KB Flash
RAM Memory 128 KB RAM
Low count of external components
Optimized RF On-board 2.4GHz chip antenna
Design Option to solder a uFL connector to connect an external antenna

Receiver sensitivity is -100dBm typical @1% PER for 802.15.4 applications at the
u.FL connector

Receiver sensitivity is -96dBm typical @30.8% PER for BLE applications at the
u.FL connector

Power source

DC-DC converter configured in bypass mode (minimal BOM)

Reference 32MHz reference oscillator compliant with BLE and IEEE802.15.4 accuracy requirements
Oscillators 32.768kHz reference oscillator for Low-power modes
OTA Prog 16MBytes external serial flash memory shared with K64F for USB/OTAP support
Indicators 1 blue LED for BLE and 1 white LED for 802.15.4 wireless status
Interfaces 1 UART dedicated to inter-processor communication
Coexistence 3 wires interface for WiFi and BLE or IEEE802.15.4 coexistence
Interface

Interface signals accessible from the connector J7

Table 7. Features of MKW417512VHT4 used in SLN-RPK-NODE
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3.3.2. KW41Z RF circuit

The SLN-RPK-NODE implements an onboard chip antenna (E1) and a matching network (C16, L8 and
C17) to interface KW41Z radio port (ANT).

An optional SMA connector (J1) can be soldered to connect an external antenna and the casing can be
easily modified to provide external access to the antenna connector. To enable that option, the chip
antenna should be disconnected to preserve the 50 ohms impedance matching. The simplest way
consists to remove capacitor C66 and add C67 instead (10pF).

E1
Ky N e i SPLIT_AN BT_ANT
33 W41 _ANT 1~y 2 2 SPLIT_ANT Ce6 || 3 v
ANT T L[QG15HS4N7B02 T 10pFY | FEEDING POINT NG |-
0.9PF 0.7pF
—f 50V ce7 AMCA31-2R450G-S1F-T
AN 0.05pF 0.05pF = —10pF
GRM1555C1HR90WAQ1D GRM1555C1HR70WAQLD DNP
DNP =
@ == icep
- 10pF
MKW41Z512VHT4 = DNP
C) 73118-0340
Jt
“'J ”J DNP

Figure 75. KW41Z RF circuit

3.3.3. KW41Z Coexistence interface

KW41Z supports a coexistence interface with external transceivers that share the same frequency
(2.4GHz ISM band). That interface allows a handshake mechanism between the KW41Z and an external
radio transceiver (such as WiFi). The purpose of this interface is to coordinate the access to the radio
spectrum and optimize the wireless performances of both transceiver.

#: L RF_ACTIVE —| }/
KW41z L sTATUS  — - Wi

3 AGHz transceiver 3 4GHz
antenna

Y

antenna — TX_CONF

A

17
Rapid laT Prototyping kit

Figure 76. KW41Z CoExistence interface
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3.3.4. KW41Z IEEE802.15.4 MAC address

IEEE802.15.4 MAC address is printed on the label sticker accessible in the back of the casing.

3.3.5.

?2% O

M 0060370000128ABC

Figure 77. KW41Z IEEE802.15.4 MAC Address

KWA41Z pin assignment

IC Pin NET (schematic top) KW41Z Function (Port) IC Pin NET (Schematic Top) KW41Z Function (Port)
1 KW41 SWDIO SWD_DIO (PTAQ) B3] ANT KW41 ANT
2 J7 _SWDCLK SWD_CLK (PTA1) 34 GND GANT
2 RESET b RESET (PTA2) 55) VCC_RF VDD_RF2
4 LED WHITE PTA16 36 VCC_RF VDD_RF1
5 NTAG_FD PTA17 37 RF_ACTIVE RF_ACTIVE (PTC1)
6 LED BLUE PTA18 38 12S_RX BCLK/I2C2_SCL 12C1_SCL (PTC2)
7 TX CONF PTA19 39 12S_TX_FS/I2C2_SDA 12C1_SDA (PTC3)
8 GND PSWITCH 40 KW41 UART CTS LPUARTO CTS b (PTC4)
9 VCC_RF DCDC_CFG 41 KW41 UART_RTS LPUARTO_RTS b (PTC5)
10 VCC_RF VDCDC _IN 42 KW41 UART RX UARTO_RX (PTC6)
11 - DCDC_LP 43 KW41 UART TX UARTO_TX (PTC7)
12 - DCDC LN 44 VCC_RF VDD 1
13 GND DCDC_GND 45 SPI11_SCK SPI0_SCK (PTC16)
14 VCC_RF VDD _1P8OUT 46 SPI1_MOSI SPI0_SOUT (PTC17)
15 VCC _RF VDD _1P50UT _PMCIN 47 SPI1_MISO SPI0_SIN (PTC18)
16 KW41 WAKE_UP PTBO/LLWU P8 48 SPI1_PCS0 SPI0_PCS0 (PTC19)
17 - PTB1 49 GND GND1 (Exposed Pad)
18 - PTB2 50 GND GND2 (Exposed Pad)
19 STATUS PTB3 51 GND GND3 (Exposed Pad)
20 VCC_RF VDD _0 52 GND GND4 (Exposed Pad)
21 KW41 EXTAL32 EXTAL32K 53 GND GND5 (Exposed Pad)
22 KW_XTAL32 XTAL32K 54 GND GND6 (Exposed Pad)
23 KW41 PB18 PTB18 5 GND GND7 (Exposed Pad)
24 - ADCO_DPO 56 GND GND8 (Exposed Pad)
25 - ADCO_DMO 57 GND GND9 (Exposed Pad)
26 GND VSSA 58 GND GND10 (Exposed Pad)
27 VCC_RF VREFH/VREF_OUT 59 GND GND11 (Exposed Pad)
28 VCC _RF VDDA 60 GND GND12 (Exposed Pad)
29 - XTAL OUT 61 GND GND13 (Exposed Pad)
30 KW41 XTAL XTAL 62 GND GND14 (Exposed Pad)
31 KW41 _EXTAL EXTAL 63 GND GND15 (Exposed Pad)
32 VCC _RF VDD _RF3 64 GND GND16 (Exposed Pad)

Table 8. MKWA41Z512VHT4 pin allocation in SLN-RPK-NODE
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3.4. Board power supply
The architecture of the SLN-RPK-NODE is represented in the following diagram.
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Figure 78. Power supply overview

The Rapid loT prototyping kit can be powered from 2 distinct sources:

¢ the Docking station connector (VCC_5VEXT)
e the USB connector (VCC_USB)

Both sources should be 5V typical.

The 5V input is used to power the complete solution and to charge the embedded Lithium Polymer
battery. This LiPo battery has a capacity of 240mAh. It is charged using NXP battery charger,
MC34671AEP, with a constant current of 150mA.

It is possible to shut off the power to the MCUs, the sensors, the display, etc... pressing SW5/RESET
push button or applying 0V to BAT_SW pin on the docking connector.

A DC/DC buck regulator generates a 3.2V to power the two microcontrollers, the sensors, the display...
This voltage respects the power specifications for every component embedded in SLN-RPK-NODE.

Dedicated load switches have been added for the NTAG, the display and the air quality sensor. Thanks
to those switches, it is possible to isolate those power-hungry parts an therefore preserve the battery.

The charging status is delivered to the K64F, it indicates whether the battery is currently charging
(CHG_STATE =1) or not (CHG_STATE =0).

Additionally, for debug purposes, an internal BLUE LED (D7), not visible with the casing, indicates
if a 5V power-source is present.
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Battery voltage is measured thanks to a K64F ADC input. Measurement is enabled / disabled via

BAT_SENS_EN control GPIO.
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Figure 79. Battery sensing implementation
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3.5. Clock sources

3.5.1. K64F clocking

By default, K64F MCU boots from an internal Digitally Controlled Oscillator (DCO). By software, user
can select a 12 MHz crystal connected to the main external oscillator pins (EXTALO/XTALDO).

c8 _||18PF
5% |F .
%
2
& 1=
K64_EXTAL
co |l1ePE 0% T E)i(TT,fLLOO M]f PTA18/EXTALO/FTMO_FLT2/FTM_CLKINO
5% PTA19/XTALO/FTM1 FLTO/FTM CLKIN1/LPTMRO ALT1
= ABM8G-12.000MHz-D2Y-T
MK64FN1MOVMD12

Figure 80. K64F Clock source

K64F LP/32.768 kHz oscillator input is connected to the clock buffer output of the Real Time Clock
PCF2123. By default, this function is disabled for the K64F and the PCF2123 output buffer. Please note
that the duty cycle of the 32.768 kHz clock provided by the PCF2123 is not a pure 50% and can vary by
several percent.

3.5.2. KW41Z clocking

KW41Z Wireless MCU requires two clocks to operate. A 32 MHz oscillator to clock the controller and
the radio and a 32.768 kHz oscillator to provide an accurate low-power time base.

3.5.2.1. 32MHz Reference Oscillator

IEEE Standard for 802.15.4 radio requires frequency to be accurate to less than +/- 40 ppm.
The 32 MHz crystal is connected to KW41Z pins (XTAL/EXTAL).
Internal load capacitors provide the crystal load capacitance, which can be adjusted from OpF to 30pF.

To verify 32MHz oscillator frequency, user can program CLKOUT (PTBO) to provide buffered output
clock signal.

Y2
4 KW41_XTAL 31
— KWai EXTAL 30 | XTAL
o | ] = EXTAL
32MHZ _
ABM11W-32.000MHz-8-D1G e T

Figure 81. KW41Z Clock source
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3.5.2.2. 32.768kHz Crystal oscillator (for accurate low-power time base)

Standard for BLE requires an accurate time-base generated by a 32.768 kHz crystal.
The 32.768kHz crystal is connected to KW41Z pins (XTAL32K/EXTAL32K).

Internal load capacitors provide the crystal load capacitance, which can be adjusted from OpF to 30pF.
Frequency can also be checked from a GPIO.

'KW41_EXTAL32 21

Y4

32.768 KHZ

| 1@2

PTB16/EXTAL32K/I2C1_SCLTPM2_CHO/DTEST10
KW41 _XTAL32 22 | PTBI7/XTAL32K/I2C1 SDA/TPM2 CH1/DTEST11

MKW41Z512VHT4
Figure 82. KW41Z Clock source
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3.6. Sensors

3.6.1. Accelerometer and Magnetometer

A digital low-power and six-axis accelerometer/magnetometer sensor FXOS8700CQ is connected to
the K64F MCU through the serial 12C1 interface and three GPIOs, as described below.

The 12C address for FXOS8700CQ is 0x1E (SA0 and SA1 pulldown).

By default, the reset pin of FXOS8700CQ is pulled-down low via a 100k resistor. By software, K64F
MCU can force it to the high level via PTD11 GPIO.

FXOS8700CQ interrupt pin INT1 is connected to K64F low-leakage wake-up unit (LLWU_P6). By
software, it allows SLN-RPK-NODE to wake-up from Low-Leakage (LLS) and very low-leakage
(VLLS) Stop modes.

FX0OS8700CQ Signal K64F Signal Schematic Net Name
SCL I2C1_SCL (PTC10) 12C1_SCL
SDA 12C1_SDA (PTC11) I2C1_SDA
INT1 PTC1 (LLWU_P6) ACCEL_INT1
INT2 PTD13 ACCEL INT2
RST PTD11 ACCEL RST
Table 9. FXOS8700CQ pin allocation in SLN-RPK-NODE

VCG_3v2

c29 lCEO C31
Toov T T
— 10% —=10% = 10%

[369] 12G1_SCL 4

>>ACCEL INT1 (3]
[3.6,9] 12G1_SDALCY; £

PACCEL_INT2 (3]

< ACCEL_RST [3]

C36 ¥ R9

—0.1uF 100K
10V
10%

I3

C32 0| o FX0S8700CQ
—0.1uF -

1ov

10%

Ik

1 I2C address: 0x1E (7 bit)

Figure 83. FXOS8700CQ Accelerometer and Magnetometer
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3.6.2. Gyroscope

A digital low-power and three-axis gyroscope sensor FXAS21002CQ is connected to the K64F MCU
through the serial 12C1 interface and three GPI1Os, as described below.

The 12C address for FXAS21002CQ is 0x20 (SAO pulldown).

FXAS21002CQ can be configured to generate an interrupt, when a defined angular rate threshold is
crossed on any one of the selected axes.

[3] GYRO_INT1 §§ INT1

[3] GYRO_INT2 INT2ZPWR_CTRL 9
RSVD3

[3] GYRO_RST RST RSVD4

[3,6,9] 12C1_SCL
[36,9] 12C1_SDA<:

FXAS21002 Signal K64F Signal Schematic Net Name
SCL I2C1_SCL (PTC10) 12C1_SCL
SDA I2C1_SDA (PTC11) I2C1_SDA
INT1 PTD1 GYRO_INT1
INT2 PTC18 GYRO_INT2
RST PTC15 GYRO_RST
Table 10. FXAS21002CQ pin allocation in SLN-RPK-NODE

VCC_3V2

c37 C33 C34 C35
0.1uF

v va Imv

= 10%

1uF
16V
= +-10%

SCL/SCLK SPI_CS
SDA/MOSISPI_DIO  SA0/MISO

RSVD2 RSVD6

12C/SPI RSVD7
RSVD5 RSVD8

RSVD9

Figure 84. FXAS21002CQ Gyroscope
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3.6.3. Pressure and Temperature

Rapid loT Hardware Architecture

A digital barometric/altitude pressure and temperature sensor MPL3115A2 is connected to the K64F
MCU through the serial 12C1 interface and two GPIOs, as described below.

The 12C address for MPL3115A2 is 0x60 (SAO pulldown).

MPL3115A2 features multiple programmable modes such as power saving, interrupt and autonomous
data acquisition modes, including programmed acquisition cycle timing and poll-only modes.

MPL3115A2 Signal

K64F Signal

Schematic Net Name

SCL I2C1_SCL (PTC10) 12C1 SCL
SDA 12C1_SDA (PTC11) I2C1_SDA
INT1 PTD12 PRESSURE_INT1
INT2 PTD10 PRESSURE_INT2
Table 11. MPL3115A2 pin allocation in SLN-RPK-NODE
VCC 3V2
L scL4 ¢ 1261 SCL [369)
CAP 2 SDA <>> 12C1_SDA [3,6.9]
::gjLF ::gﬁF 2 INT1 »>PRESSURE_INT1  [3]
]3; 135 8 \\no INT2 >»PRESSURE_INT2  [3)
— MPL3115A2 I2C a : 0x60 (7 bit)

Figure 85. MPL3115A2 Barometric Pressure and Temperature Sensor

NOTE: The Pressure and Temperature sensor (MPL3115) is influenced by its nearby environment.
Especially the application code should consider the Rapid loT self-heating, when measuring the
temperature. If both K64F and KW41Z CPUs are running in normal mode at their maximum clock
frequency, the temperature measurement is typically offset by 7 to 8°C. On the other hand, an application
that is mostly in low power mode and wakes up occasionally to measure the temperature will not be
impacted by the device self-heating (offset = 0°C).
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3.6.4. Humidity and Temperature

A digital relative humidity and high-accuracy temperature sensor ENS210 is connected to the K64F
MCU through the serial 12C1 interface, as described below.

The 12C address for ENS210 is 0x43.
ENS210 features automatic low-power standby (40nA), when not sensing.

ENS210 Signal K64F Signal Schematic Net Name
SCL I2C1_SCL (PTC10) 12C1_SCL
SDA I2C1_SDA (PTC11) 12C1_SDA
Table 12. ENS210 pin allocation in SLN-RPK-NODE

VCC 3V2

C38
0.1uF
| 10V

= 10%

[36,9] 12C1_SCL >

[3,6,9] 12C1_SDALL!

I2C address: 0x43 (7 blt) ENS210-LQFM

Figure 86. ENS210 Humidity and Temperature Sensor

NOTE: The Humidity and Temperature sensor (ENS210) is influenced by its nearby environment.
Especially the application code should consider the Rapid loT self-heating, when measuring the
temperature. If both K64F and KW41Z CPUs are running in normal mode at their maximum clock
frequency, the temperature measurement is typically offset by 7 to 8°C. On the other hand, an
application that is mostly in low power mode and wakes up once in a while to measure the temperature
will not be impacted by the device self-heating (offset = 0°C).
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3.6.5. Air Quality

Rapid loT Hardware Architecture

A digital gas sensor for indoor air quality monitoring CCS811 is connected to the K64F MCU through
the serial 12C1 interface and six GPIOs, as described below.

The 12C address for CCS811 is Ox5A.

Thanks to power and analog switches user can disable CCS811 power supply and serial 12C interface to
reduce system power consumption in low power modes or when application is not sensing air quality.

CCS811 Signal K64F Signal Schematic Net Name
SCL I2C1_SCL (PTC10) 12C1_SCL
SDA 12C1 _SDA (PTC11) 12C1 _SDA
INTN PTA27 AIR_INTN
WAKEN PTA1 AIR_RESETN
RESETN PTA6 AIT_ WAKEN
Table 13. CCS811 pin allocation in SLN-RPK-NODE
CCsS811 Power supply K64F Signal Schematic Net Name
Power PTA7 AIR_QUALITY_EN
Table 14. CCsS811 supply control in SLN-RPK-NODE
SPDT analog switch (U10) K64F Schematic net
12C PTD8 AIR_QUALITY 12C EN
Table 15. CCS811 12C switch in SLN-RPK-NODE
VCC_AIR_QUALITY
[3] AIR_QUALITY_I2C_.EN )
¥ R73
;g/M g‘:gp
: VCC _3v2 T rov
9 R12 9 Ri3 = 10%
= Uy oo
2| _u10
Aivo 8 15
>
[3,6,9] I12C1_SCL 2 1Y 2S L SDA_AIR
3 9 CL_ATH
> 2Y0 N 1z
[3.69] 12C1_SDALKY, Yov1 & 2z 8 18] AIRINTN <&
[3] AIR_RESETN ) SENSE

NX3L2267GM,115 ™

L (3] AIR_WAKEN

I2C address:

CCS811B-JOPD500

Figure 87. CCS811 Air Quality Sensor
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3.6.6. Ambient Light

A digital ambient light sensor TSL25721FN with programmable interrupt is connected to the K64F
MCU through the serial 12C1 interface and one GPIO, as described below.

The 12C address for TSL25721FN is 0x39.

TSL25721FN provides ambient light sensing that approximates human eye response to light intensity.
In addition, the operating range is extended to 60,000 lux in sunlight when the low-gain mode is used.

TSL25721FN K64F Schematic Net Name
SCL I2C1_SCL (PTC10) I2C1_SCL
SDA 12C1_SDA (PTC11) 12C1_SDA
INTN PTCO AMB_INT

Table 16. TSL25721FN pin allocation in SLN-RPK-NODE

VCC 3v2

C39 2 R
1UF 1.0M
5%
5 AMB_INT
2 12C1 SCL
6 [2G1_SDA

TSL25721FN
I2C address: 0x32 (7 bit)

Figure 88. TSL25721FN Ambient Light Sensor
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3.7. Color LCD Display

A 1.28inch color display LPM013M126C with Memory-in-Pixel technology and 176x176 pixels

Rapid loT Hardware Architecture

resolution is connected to the K64F MCU through the serial SP12 interface and three GPIOs.

Thanks to its reflectance background this screen is very efficient under outdoor/strong ambient light

with an ultra-low power consumption, typically 2uW, with a static image and backlight disabled.

For indoor/dark environment, a backlight LED can be activated and dimmed via a PWM output
(DISP_BLIGHT) from the K64F MCU.

VCC _DISP

531 SP SPI SCK
] DISP S
3] DISP_DISPSS

[3] DISP_EXTMODE )

Q000000000

S| of~i]|o| o

2 R44
1.0M

Js
CON_1X10_FPC
5051101092

VCC_DISP

P35 5%

1| e
=] st
512

s
- 12|22
CON_1Xa_FPC
503480-0400
Q3

S$i2302CDS

.|||

"

Figure 89. Connectors to the LCD display

NOTE: To avoid DC bias occurring, while displaying still image for a long time, Memory-In-Pixel

technology requires to invert the voltage VCOM continuously. This signal is driven by a FlexTimer from

the K64F MCU (DISP_EXTCOMIN).

LPMCO013M126C Display pin K64F Signal Schematic Net Name
SLCK SPI2_SCK (PTB21) DISP_SPI_SCK
SI SPI12_SOUT (PTB22) DISP_SPI_SDI
SCS SPI2_PCSO0 (PTB20) DISP_SPI_CS
EXTCOMIN FTM3_CH1 (PTE6) DISP_EXTCOMIN
DISP PTD15 DISP_DISP
VDDA - VCC_DISP
VDD - VCC_DISP
EXTMODE PTE11 DISP_EXTMODE
VSS - GND
VSSA - GND
Table 17. LPM013M126C pin allocation in SLN-RPK-NODE
Power K64F Schematic Net Name
VCC_DISP PTD9 DISP_EN
Table 18. LPMO013M126C supply control in SLN-RPK-NODE

LPMC013M126C Backlight pin K64F Schematic Net Name
CATHODE FTM3_CH7 (PTE12) via transistor Q3 DISP_BLIGHT
Table 19. LPMO013M126C backlight control in SLN-RPK-NODE
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3.8. Security for authentication

A security chip A1006 is connected to the K64F and the KW41Z MCUs through the serial 12C interface
to provide anti-counterfeit protection.

A1006 security solution is based on industry standard asymmetric cryptographic challenge-response
protocols, using NIST approved elliptic curves, Elliptic Curve Diffie-Hellman challenge response
(ECDH), and customizable X.509 certificates signed using the Elliptic Curve Digital Signature
Algorithm (ECDSA). Advanced anti-tampering countermeasures are incorporated into the A1006 to
prevent various attacks and minimize the scalability of any attempts to clone the A1006.

12C lines are shared with the NTAG 12C plus (NT3H2211). 12C address for A1006 is 0x50 (7-bit).

P31
[
AG | > +
R72
10M VCC 3v2 VCC_NTAG
% u2s
Al A2
- S us =
o I3} 8 ¢ R7 2 R8s C26
*1 1Yo 3] 1S 47K 47K Ton,F B1 B2
" 7 % %
25 TX FSI12C2 SDA <K 1 25 ¥ % a2
= 10% A1006UK SEC SDA
9 SEC SO
Xqavo 1z
AN T R 4 % 6 SEC_SCL
2S RX_BCLK/2C2 SCL D) 2Y1 2z

Figure 90. A1006 Security Chip

Each Rapid IoT comes with a pre-programmed user certificate and a unique identifier.
The authentication unique ID is printed on the back of the device (8 bytes).

Figure 91. A1006 authentication unique ID

Rapid loT Prototyping Tool User’s Guide, Rev. 0, 08/2018
62 NXP Semiconductors




Rapid loT Hardware Architecture

The following configurations can be managed by the K64F

A1006 Power supply K64F Schematic net

VCC_NTAG PTC12 NTAG_EN

Table 20. A1006 supply control in SLN-RPK-NODE

SPDT analog switch (U4) K64F Schematic net

1S & 2S PTB5 NTAG [2C_EN

Table 21. A1006 12C switch in SLN-RPK-NODE

A1006 interface K64F Schematic net
SDA 12C2_SDA (PTA13) via SPDT switch SEC SDA
SCL I2C2_SCL (PTA14) via SPDT switch SEC SCL

Table 22. A1006 pin allocation in SLN-RPK-NODE
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3.9. NFC TAG for identification

A NFC Tag NT3H2211 together with a NFC ferrite antenna is connected to the K64F and the Kw41Z
MCUs through the serial 12C interface. This combination enables NFC “tap-and-go” connectivity
typically for commissioning a new device in a home-automation system.

I2C lines are shared with the security chip (A1006). 12C address for NT3H2211 is 0x55 (7-bit).

¢ R72
10M VCC 3v2 VCC NTAG

5%
‘l’ I At

= S us 4 l
* 1o § 15 8 o S B oo B1
F: 7 5% 5% l
2 =
-

128 TX_F§12C2 SDA <) 10% A1006UK
= 10% 1 e
SEC_SDA

»*H 2vo 1Z
o
25 RX_BOLKI2C2 SCL p—A oy 6 22

o)
NX3L2267GM, 115

P27 P28

VCC 3v2

]

? Rs3
1.0M
5%

105439-0005

: _1]_
cos
310 15PF

105439-0005 - T

+DNTAG FD

Figure 92. NT3H2111 NFC Tag

The NFC ferrite antenna is stuck inside the Rapid 10T casing, the antenna location is highlighted with
NFC logo (see Rapid IoT rear view)

g

[ Retceres |

J M o2

M 0060370000128ABC
1D 4104607194060698
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Figure 93. Rear view, NFC antenna location
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3.10. Serial Flash memory

A 128Mbit serial NOR flash memory MT25QL128ABA1EW?7 is connected to the K64F and the
KW41Z MCUs through the serial SPI interface. This external memory provides storage for Over The
Air Programming (OTAP), data logging and factory images storage (K64F application and KwW41Z
wireless firmware).

VCC_3v2

C58 C65

9 R% 9 RY 9 R28 0.1uF TUF
K S K S 10K Toov Loy
1% 1% 1% =10% —10%
SPI1_MOSI > 5> SPI_MISO
SPI1_SCK D
SPI1_PCS0),
HOLD/DQ3
ad
Z ?gﬁ ? ?%ﬁn " ol«| MT250L128ABAIEW7-0SIT 2 '307&
59 5% 5%
=
Figure 94. MT25QL128ABA1EW?7 Serial NOR Flash
MT25QL128ABA pin K64F Signal KW41Z Signal Schematic Net Name
DQO SPI1_SOUT SPI0_SOUT SPI1_MOSI
C SPI1 SCK SPI0 SCK SPI1 SCK
S SPI1 PCSO SPI0 PCSO SPI1 PCSO
W/DQ2 - - Pull-up to VCC
HOLD/DQ3 - - Pull-up to VCC
DQ1 SPI1_SIN SPIO_SIN SPI1_MISO
Table 23. MT25QL128ABA1EWY pin allocation in SLN-RPK-NODE

NOTE: Both MCUs access the serial flash via a common SPI bus. To prevent collisions in case K64F
and KW41Z want to access simultaneously the memory a contention mechanism is also implemented.
The lines KW41 UART_RTS ans KW41 UART_CTS are typically used as GPI1Os in Rapid 1oT demo
application.
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3.11.LED’s

3.11.1.RGB LED

A RGB LED SML-LX0404SIUPGUSB is connected to K64F MCU through three GPIOs configured as
Pulse Width Modulation outputs to support both color and brightness control.

D7

VCC 3v2
RGB_G R35\M130 LED_GRN 4 %14,

RGB B R37\/\/“220 LED BLU 3 Hl‘m 1

RGB R Roq . o560 LED RED 2 §I‘_&|HEDJGRN!BLU

SML-LX0404SIUPGUSB
Figure 95. SML-LX0404SIUPGUSB RGB LED

LED Color K64F Signal Schematic Net Name
RED FTM3_CH4 (PTC8) RGB_R
GREEN FTM3_CH2 (PTE7) RGB_G
BLUE FTM3_CH5 (PTC9) RGB_B

Table 24. SML-LX0404SIUPGUSB pin allocation in SLN-RPK-NODE
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3.11.2. Connectivity application LEDs

Two LEDs, one blue and one white, are connected to the KW41Z MCU through two GPIOs to provide
some status for the wireless connections.

Blue LED is dedicated to Bluetooth, while white LED is reserved for 802.15.4 radio.

LED BLUE R1E\/\/‘220 LED BL

LED_WHITE RI§ 220 LED_WH

<< <

(! whiTe W BLUE
vl b2 ¥l bt
(@] (@]

Figure 96. Connectivity Status LEDs

BLE/Thread Connection status Blue/White LED status

BLE/Thread Off OFF
BLE/Thread On, not connected Blinking twice every 10 second

BLE/Thread On, joining Blinking
Blinking once every 10 second

BLE/Thread On, connected

Table 25. Blue/White LED Status
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3.12. Buzzer

A buzzer CMT-4023S-SMT is connected to the K64F MCU through a GP1O (PTA8/FTM0_CH1) and a
P-Channel MOSFET.

GPIO is configured as a Pulse Width Modulation output to support control of sound frequency and level.
Default output frequency is 4kHz.

VCC_3v2

2 R30
1.0M
5%

R47 1K | sI11317DL-T1-GE3
[3] BUZZER_PWM ) L i
5% |
™
N
o]
2 R36
68
TP19 5%

LSt
BPR 1
L:‘ II.

CMT-4023S-SMT

4KHz/50% duty cycle PWM

Figure 97. CMT-4023S-SMT Buzzer
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3.13. Reset Button

K64F and KW41Z can be reset simultaneously by pressing the button SW5/RESET available at the back
of the SLN-RPK-NODE. A needle should be inserted in the dedicated hole of the casing.

| Besezizeit |
?2% OHE

M 0060370000128ABC
ID 410460719406069B

Figure 98. Rear view, Reset button location
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3.14. User Buttons

Four push buttons are connected to the K64F MCU through four GPI1Os.

Buttons are labeled SW1, SW2, SW3 and SW4 and placed two each side to the SLN-RPK-NODE
to interact with the user.

SW1 button is connected to K64F Low-Leakage Wake-up Unit (LLWU_P3). Properly configured,
pushing SW1 could wake-up SLN-RPK-NODE from Low-Leakage Stop (LLS) and Very Low-Leakage
Stop (VLLS) modes.

Figure 99. User push button location
User Button K64F Signal Schematic Net Name
SWi1 PTA4 (LLWU_P3) USER_SW1
SW2 PTE9 USER_SW2
SW3 PTE10 USER_SW3
SwW4 PTE28 USER_SW4

Table 26. User Buttons pin allocation in SLN-RPK-NODE
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3.15. Capacitive Touch

A low-power, four channels, capacitive proximity controller SX9500 is connected to the K64F MCU
through the serial 12C1 interface and three GPIOs.

The 12C address for SX9500 is 0x28

SX9500 operates either as a proximity or button sensor. It includes sophisticated on-chip auto-
calibration circuitry to regularly perform sensitivity adjustments, maintaining peak performance over a
wide variation of temperature, humidity and noise environments

Upon a proximity detection, the NIRQ output asserts, enabling the user to either determine the relative
Proximity distance, or simply obtain an indication of detection

A dedicated transmit enable (TXEN) pin is available to synchronize capacitive measurements for
applications that require synchronous detection.

The four electrodes are located around the display, one on each side as described below.

Figure 100. Touch electrodes location

SX9500 Signal K64F Signal Schematic Net Name
SCL 12C1_SCL (PTC10) 12C1_SCL
SDA I2C1_SDA (PTC11) I2C1_SDA
TXEN PTA24 TOUCH_TXEN
NIRQ PTA9 TOUCH_INT
NRST PTA2 TOUCH_RST
Table 27. SX9500 pin allocation in SLN-RPK-NODE
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3.16. Communication interfaces

K64F MCU provides a USB2.0 interface compatible with USB 2.0 full-speed mode that supports USB
CDC, HID, MSD and Device profiles.

The micro USB type-B connector is also connected to the battery charger (see chapter 3.4 Board power

supply).
USB_SHIELD
VCC USB
TP20 TP21
P = o o R33 82K 1% R4l 150K 1%
J3 L6 330 OHM@100MHZ | 5 = "
388 | ee— I ol
Wl VBUS 1~y 2 R39 33 5% >>USB VBUS
2 § §§ <>> USB_DN
3= ] S <{>> USB DP
415 R4 33 5%
395 °
73| ) | [ | cet
|~ || 47346-0001 . —_:E\F/
gl & ~ % +-10%

C60
2—0.1uF ¢
10V
10%

R42
1.0M
5%

PP
GND N VBUS

PUSBM5V5X4-TL

Figure 101. K64F USB interface

NOTE: Thanks to the preloaded bootloader, both K64F and KW41Z firmware can be updated through
the USB interface.
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3.17. Extension connectors

SLN-RPK-NODE specifications can be extended thanks to two board-to-board connectors.

50-pins extension connector is compatible with Hexiwear Docking-station to flash, serial-monitor or
debug both SLN-RPK-NODE MCUs with OpenSDA circuitry or connect up to three MikroE Click™
Add-on boards.

VCC_SVEXT

& From/To Docking Station

L7
330 OHM@100MHZ
BLM18PG331SN1

1 VCC_DOCKING

J4

SH1 SH2
Il
[71 B 53 T2 55 MB3_SPI_CS
[3] MB_ SPI SCK 55 T 59 >>MBS AN [3]
[3] MB_SPI MISO << oo-55 <MB3 RST 3]
13] MB_SPIMOSI i oo-30 MB3_PWM [3]
[3] UART DBG RX << il B >>MBS INT [3]
13] UART_DBG_TX oo >SD_CLK [3]
13] 12C0_SCL oo S>SD_CMD [3]
13 12C0_SDAS: oo O>SD_D0 [3]
[3] MB1 _SPICS S oot 5SSO D1 [3]
R << s i ;i;zg A
[3] MB1 PWM 3 oo 38 UART2_TX [3]
oo SSUART2 RX
3] MB2 e cs e j? { UART3_TX [3]
(3, B2 AN << o >>UART3 RX [3]
[3] MB2_RST VR B WP K12S_MCLK [3]
[3] MBZ PWM << O > gg Exopsm[s]
-
KES SWOID 0 ¢ oot Q125" RX_BCLK/I2C2_SCL  [3,45]
[3.4] DOCK SWDCLK S 125_TXD [3]
[4,9] KW41_RST F[F?EJMK SSO%S}? o B ><12>SIE%<T)B(EFL§IZ[%?—SDA A
[@9 KW41_SWDIO << 2 o Sl
-
DF12(4.0)-50DP-0.5V/(86)

Figure 102. 50-pins extension connector

20-pins extension connector enables SLN-10T-RPK upgrade with WiFi/Cellular and CAN connectivity.
This connector will be compatible with a future Docking-station-plus (available end-of-2018)

VCC_USB VEC_3v2
J7
1 20
2 19
L % I R
4 17 -
[4] TX_CONF 5 16
6 15
[4] J7_SWDCLK << 3 :;
[4,9] KW41SWDIO < g 12
10 ik

DF12(4.0)-20DP-0.5V(86)

[4,9] KW41_RST FROM_DOCK < |
Tgti TLB

Figure 103. 20-pins extension connector
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20-pins extension connector also allow simultaneous debug of K64F and KW41Z MCUs through SWD
interface. R48 must be unsoldered from main PCB to split SWD clock signal from K64F and KW41Z.

e K64F debug signals will be accessible through 50-pins extension connector to use with the
embedded probe of the Hexiwear Docking-station, or any other external debug probe.

e KWA41Z debug signals will be accessible through 20-pins extension connector to use with any
external debug probe.

/Unsolder R48

Figure 104. SLN-RPK-NODE modification to support simultaneous K64F/KW41Z debug
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3.18. Mikroelektronika Docking-station
SLN-RPK-NODE is fully compatible with Mikroelektronika Hexiwear Docking-station (MIKROE- 2094).

Mikroelektronika Hexiwear Docking-station features:

Micro USB type-B connector to give access to OpenSDA circuitry and provide power to

both Docking-station and SLN-RPK-NODE boards

OpenSDA probe to program, serial-monitor and debug via SWD both SLN-RPK-NODE MCUs
Three mikroBUS™ sockets

ON/OFF power-switch

Two reset push buttons, one for Kéx and another one for KW4x

MicroSD slot

JTAG connector for external programmers

12S interface (10 pins header)

50-pin connector to plug SLN-RPK-NODE hardware

MikroElektronika Click™ boards can be used to expand Rapid IoT functionality nearly infinitely.

Figure 105. MikroElektronika Docking-station
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The following table provides the equivalence between Mikroelektronika Docking-station labels and

K64F signals from the SLN-RPK-NODE.

MikroE docking station label

Rapid loT K64F function

AN/ PTB2 ADCO_SE22
RST/ PTB1L PTB1L
CS/PTC4 SPI0_PCSO0 / PTC4
SCK/ PTC5 SPI0_SCK / PTC5
MISO / PTC7 SPI0_SIN/PTC?
. MOSI / PTC6 SPI0_SOUT / PTC6
™ —
Click™ header 1 PWM / PTA10 FTM2_CHO / PTAL0
INT / PTB13 PTB4
RX / PTD2 UART2_RX / PTD2
TX/ PTD3 UART2 TX/PTD3
SCL / PTD8 12C0_SCL / PTB2
SDA/PTD9 12C0_SDA / PTB3
AN/ PTB3 ADCO_SE23
RST / PTB19 PTA26
CS/PTC3 SPI0_PCS1/PTC3
SCK/PTC5 SPI0_SCK / PTC5
MISO / PTC7 SPIO_SIN/ PTC7
. MOSI / PTC6 SPI0_SOUT / PTC6
™ —
Click™ header 2 PWM/ PTALL FTM2 CH1/PTALL
INT / PTBS PTBS
RX/PTC16 UART3_RX/PTC16
TX/ PTC17 UART3 TX/PTC17
SCL/PTD8 I2C0_SCL / PTB2
SDA/PTD9 12C0_SDA / PTB3
AN/ PTB6 ADCL SE12/PTB6
RST/ PTB10 PTB10
CS/PTC2 SPI0_PCS2/PTC2
SCK/PTC5 SPI0_SCK / PTC5
MISO / PTC7 SPI0_SIN/PTC7
. MOSI / PTC6 SPI0_SOUT / PTC6
™ —
Click™ header 3 PWM / PTA4 FTM1 CH1/PTB1
INT / PTB7 PTB7
RX/PTC16 UART3_RX/PTC16
TX/ PTC17 UART3 TX/PTC17
SCL /PTD8 I2C0_SCL / PTB2
SDA/PTD9 12C0_SDA/PTB3

Table 28. Signals access from the Docking-station for K64F embedded in SLN-RPK-NODE
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IMPORTANT: The Docking station shipped by MikroElektronika is preprogrammed in factory with an
OpenSDA DAP-LINK application dedicated for the MikroElektronika Hexiwear platform. User should
reprogram (once) the OpenSDA application of their Docking station before programming or debugging
their Rapid loT board.

To download for Docking station DAP-LINK for Rapid 10T go online at: www.nxp.com/rapid-iot
Select from the PRODUCTS tab Rapid loT prototyping Kkit.

Go to SOFTWARE & TOOLS tab and select Docking Station DAP-LINK for SLN-RPK-NODE.
You will be asked to sign-in/up with a free NXP user-account.

When the download of the file completed, copy the Docking Station DAP-LINK firmware in your
MCUXpresso Workspace on your computer HDD.

To reprogram the OpenSDA Application from the MikroElektronika Docking-station follow those steps

(Rapid IoT board should not be mounted to the Docking station):

e Set the Power switch of the Docking station (red below) to OFF.

e  Set the jumper switches of the Docking station to 11001000.

e Connect your Docking station to the USB port of your computer.

e Keep MK64 RESET button of the Docking station pressed, while setting the Power switch of the
Docking station to ON, wait 2 seconds then release the MK64 RESET button.

Your computer will detect a new Mass Storage drive named MAINTENANCE and automatically install the
appropriate drivers.

~ Périphérigues et lecteurs (2)

03Disk (C:) MAINTEMAMNCE (D)
5
Ty o 260 Go libres sur 476 Go oy 63,9 Mo libres sur 63,9 Mo

Figure 106. MAINTENANCE MSD drive

e From your computer file explorer, drag-n-drop or copy-paste into the MAINTENANCE drive the
binary file k20dx_rapid_iot_if _crc_legacy 0x8000.bin.

Wait for the download to complete.

e Set the Power switch of the Docking station (red below) to OFF.
e  Set the Power switch of the Docking station (red below) to ON.

Your computer should detect new Mass Storage drive named IOT-DAPLINK and automatically install
the appropriate drivers.

~ Périphérigues et lecteurs (2)

0SDisk (C:) |OT-DAPLINK (D)
J I
Ty o 260 Go libres sur 476 Go gy 63,9 Mo libres sur 63,9 Mo

Figure 107. IOT-DAPLINK MSD drive

NOTE: You can download those 3™ parties OpenSDA debug-only Applications at the address below:

e J-Link OpenSDA Generic Firmware v2.1 at: https://www.segger.com/downloads/jlink/

e Pemicro DEBUG_OpenSDA_for MBED_Bootloader_by Pemicro_v108 v2.1.bin at:
http://www.pemicro.com/opensda/
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IMPORTANT: Before connecting your Rapid loT to the MikroElektronika Docking- station or changing
the Jumper Switches make sure to set the Power switch of the Docking station (red below) to OFF.

Plug your Rapid loT to the Docking station aligning carefully the board to board connectors
(yellow below).

=
c

g O o2

M 0060370000128ABC
1D 4104607194060698

@)

Figure 108. Docking station connector

The OpenSDA circuitry embedded in the Mikroelektronika Hexiwear Docking-station (MIKROE-2094)

can program, serial-monitor and debug alternately the K64F and the KW41Z target MCUs featured in the
Rapid IoT.

Set the jumper switches of the Docking station to 11001000 to program or debug the Application/K64F
controller.

HEXIWEAR DOCKING STATION
Figure 109. Docking Station Jumper Switch configuration to debug K64F

Set the jumper switches of the Docking station to 00111000 to program or debug the Wireless/KW41Z
controller.

HEXIWEAR DOCKING STATION
Figure 110. Docking Station Jumper Switch configuration to debug Kw41z
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3.19. Mikroelektronika Click™ add-on boards

Thanks to MikroElektronika Docking-station and Battery-pack, SLN-RPK-NODE is hardware
compatible with every MikroElektronika Click add-on boards, which portfolio includes over 300
products, to extend its sensing, control or connectivity capabilities.

SLN-RPK-NODE drivers and application examples for selected Click add-on boards are available

through the Rapid IoT Studio Web/GUI programming-tool and the offline SDK package for NXP
MCUXpresso IDE.

At launch, SLN-RPK-NODE will fully support the 4x4 RGB Click through Rapid loT Studio and
MCUXpresso tool suites to emulate some lighting applications.

HOT SURFACE

ey 5

EQP
g

4x4 RGB click

Figure 111. 4X4 RGB Click™

Our team will periodically release new SLN-RPK-NODE drivers and application examples for more
ClickTM add-on boards through those two platforms
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3.20. NXP Modular 10T Gateway

Out-Of-The-Box SLN-RPK-NODE connects through Thread radio with the i.MX6UL/ULL Gateway
(included in the NXP SLN-IOT-GPI kit) to monitor and control its sensors and actuators from the Cloud.

According to Thread standards, one single gateway can monitor and control up to 200 Rapid loT end-
devices.

Figure 112. i. MX6UL/ULL Modular loT Gateway

IMPORTANT: The firmware of the gateway included in the NXP SLN-IOT-GPI kit might have to be
updated first (once) to fully support our new SLN-RPK- NODE device. Follow the detailed instructions
below including new gateway configuration.

Search, download and install the modular gateway Android or iOS phone App from the Google or Apple
App store.

¥ @533 wil T-Mobile LTE 17:34 CERERA )

Modular gateway
< modular gateway 3

“  Modular Gateway Mgr

@ Modular Gateway $ QD
f 4 Volansys Technologies ¥

< o o0 | -

Figure 113. Modular Gateway Android/iOS App Download and Install
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Then launch the modular gateway phone App from your phone/tablet and press Next.

l:;odmav Gate. ) y \/
- ¢ Designed By =
e VOLANSYS E

e @ ©

d (@) O

Figure 114. Launch modular gateway phone App

To the question Allow Modular Gateway Mgr to make and manage phone calls choose Allow.

L Allow Modular Gateway
Mgr to make and
manage phone calls?

DENY Low

Figure 115. Authorize Phone calls
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Register your gateway in the phone App with the Serial Number printed on its back, check the box
Remember me and press Submit.

User Authentication

1709037111050 [x)

Remember me

Note: Serial Number(SN) is the Authentication id of
the gateway. Please follow the label on the back side
of your gateway for the Serial Number(SN) as shown

in below image.

VOLANSYS

Modular loT Gateway

= This device complies with Part 1S of FCC Rules.
V OLANSYS  overtnts et o tewog contion

(1) Thes device may not cause harmiul mterference
www.volansys.com

(2) This device must accept any interference
e Modular loT Gateway et e ke e
Nomber: e PN: VT-GTWY-6UL01-M2-M4
s PR i FCC ID: 2AKNO-GWSULOIM2M4
pmnmnnnnnn C€ s f Serial Number: < g
1000000000000 = - IC: 22256- GW6ULOIM2M4
e s EEE  rover i ‘ | ‘ <
R Ve 34 1709037111050 g IS¢
o C€E RoHs 13
PO latutos ool () o) MACAJaTes Hons
(LU0 LI T (U AT IR (R

Ei#%~E power

b 70-83-DS-9A-E1-42 SV = 3A

m S e ey .@.
q

)
Figure 116. Register gateway in the phone App

If you are registering your gateway for the first time, you will be required to fill out some small

details to register the NXP Modular Gateway. An email will be sent to you with a verification code
that needs to be added into the OTP field (One-Time-Password).

RN T 480%M11:33

Sit back & Check your email for the
verification code.

(Enter the verification code below)

14,44

Figure 117. Verification code screen
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On successful authentication, user is redirected to the list of registered gateways. If no gateway is
already commissioned the following screen will invite the user to scan the QR code printed in the
back of the gateway by selecting the icon in the bottom right corner.

Commissioned Gateway Listing

None of the gateway is commissioned
yet...

Note: Gateway can be registered using QR code
which is printed on the back side of your gateway.
Please click on Qr Code Scan icon(bottom right of
the screen) to commission the gateway.

VOLANSYS

Figure 118. New Gateway Commissioning

To the question Allow Modular Gateway Mgr to take pictures and record video select Allow.

E Allow Modular Gateway
Mgr to take pictures
and record video?

DENY LLOW

Figure 119. Authorize camera access
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Then scan the QR code printed in the back of the gateway to finalize its registration.

B

Gateway QR code Scanning...

\}\

Figure 120. Gateway QR code scan

Now we are ready to connect the Gateway to the Cloud over Ethernet or WiFi.

To connect the Gateway to the Cloud over Ethernet:
Plug one end of the Ethernet cable to the router and the other end to the Gateway Ethernet port.

Figure 121. Connect Gateway to internet over Ethernet
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Plug the power-adapter to the outlet and to the Gateway D/C power input port.

Figure 122. Power-on Gateway

During Gateway startup the LED located in the front panel will change as follow:

e The right power LED will turn BLUE confirming that power is supplied to the Gateway

e LED2 will turn solid Green to confirm Gateway is powered on and NFC/BLE provisioning are
disabled

e LED1 will sequentially turn Orange during Cloud connection then solid Green to confirm that
Gateway is connected to the Cloud. LED1 turning RED indicates no IP address is assigned or no
internet connectivity. For Ethernet connected Gateway, User must confirm the LED1 as solid
green to further go ahead

T

Figure 123. Gateway connected to Cloud over Ethernet
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To connect the Gateway to the Cloud over WiFi:

Plug out the Ethernet cable from the Gateway Ethernet port.
Plug the power-adapter to the outlet and to the Gateway D/C power input port.

Figure 124. Power-on Gateway

During Gateway startup the LEDs located in the front panel will change as follow:
e The right power LED will turn BLUE confirming that power is supplied to the Gateway
e LED2 will turn GREEN confirming Gateway is powered-on and NFC/BLE provisioning is
disabled
e LED1 will turn RED indicating no IP address was assigned or Gateway doesn’t have valid Wi-Fi
credential and no internet connectivity is available.

Figure 125. Gateway not connected to the Cloud
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We will now provide the Wi-Fi credentials to the Gateway through NFC/BLE commissioning.
Select your Gateway from the list of the Commissioned Gateway in the phone App.

v " B626

Commissioned Gateway Listing

| VIBR70BIDSOAE142

Figure 126. Commissioned Gateway Selection

Open the Gateway Options by selecting the icon located in the top right corner.

v ! Qeis

Gateway End Node Listing

There is no end node commissioned and
associated with this Gateway.

Note:  Please refer section ‘End node
commissioning” from option menu(top right of the

screen) and follow the steps to start commissioning
process.

Figure 127. Gateway Options
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From the menu select Gateway Properties.

pateway Properties

End node commissioning

There is no en Gateway Firmware Update
associated with t

Note:  Please Remove Gateway
COMMISSIoNING TR S e e
screen) and follow the steps to start commissioning
process.

Figure 128. Gateway Properties

The Gateway Property menu provides useful information such like your Gateway Name and the version
of the Firmware (when connected to the Cloud).

Choose WiFi for the Network Interface.

Gateway Properties

Gateway Name

VTBR_70B3D59AE142 [x]

Choose Network Interface

O Ethernet

O Use this device hotspot

iFi

About

Name:
GUID:
FWVersion:

Figure 129. WiFi Connectivity
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To the question Allow Modular Gateway Mgr to access this device’s location select Allow.

9 Allow Modular Gateway
Mgr to access this
device's location?

DENY LLOW

Figure 130. Authorize device’s location access

Select from the list your WiFi network and enter its Password.

Gateway Properties
Choose Network Interface

O Ethernet

O Use this device hotspot
® wiFi (4]

Select WiFi network

GregSansFil v -

Enter password
D Show password

Share network interface via:

Figure 131. WiFi SSID and Password
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Scroll down to choose the commissioning interface.
Select NFC if you have an Android phone NFC-enabled or BLE otherwise and press Submit.

Following instructions will consider an NFC-enabled equipment.

Gateway Properties

GregSansFil v -

Enter password

D Show password

Share network interface via:
FC

QO s

About

Name:
GUID:
FWVersion:

Figure 132. Transfer WiFi details to the Gateway over NFC

The phone App will display the instructions to initiate the commissioning on the Gateway.

v & Q68

Exchange Credential over NFC

Note:

Step1: There is a switch "SW1" on the back panel

of gateway, hold on the switch for 5 seconds to

enable NFC commissioning. If gateway entered into
issioning mode fully then led2 become

orange.

Step2: There is a text symbol "NFC Tap Here" on the

top of the Gateway.

Step3: Tap on screen when ask for “Touch to

beam". Keep your cell phone on the top of symbol to

exchange network interface detail & credential using
NFC in secured manner.

Figure 133. WiFi Provisioning over NFC
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At the back of the Gateway, keep the SW1 button pressed for 5 seconds.

Figure 134. Initiate Gateway Commissioning

LED2 will turn ORANGE confirming Gateway NFC/BLE provisioning is enabled.

Figure 135. LED for Gateway Commissioning

Position your phone on the top of the Gateway near the inscription NFC Tap Here.
Your phone should emit a sound to confirm that the NFC reader of the Gateway has been detected.
Touch the phone screen to start the WiFi credential transfer over NFC.

Figure 136. Phone positioning for NFC Commissioning
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A message will be displayed in the phone App during the NFC transfer.

Modular Gateway Mgr

A
Please wait...

CANCEL

Figure 137. NFC Commissioning in progress

When the NFC commissioning is completed, the phone App should display a confirmation message.
Select OK to close the message.

Modular Gateway Mgr

Gateway is commissioned.

Figure 138. NFC Commissioning successful

Rapid loT Prototyping Tool User’s Guide, Rev. 0, 06/2018
92 NXP Semiconductors




Rapid loT Hardware Architecture

LED1 will turn solid GREEN confirming that the Gateway is connected to the Cloud over WiFi.
You can now remove your phone from the top of the Gateway.

Figure 139. Gateway connected to the Cloud over WiFi

Congratulation, your Gateway is now successfully connected to the Cloud.

Now let’s update the firmware of the Gateway.
Select your Gateway from the list of the Commissioned Gateway in the phone App.

Commissioned Gateway Listing

VTBR_70B3D59AE142

Figure 140. Commissioned Gateway Selection
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Open the Gateway Options by selecting the icon located in the top right corner.

v ! Qeis

Gateway End Node Listing

There is no end node commissioned and
associated with this Gateway.

Note:  Please refer section ‘End node
commissioning” from option menu(top right of the
screen) and follow the steps to start commissioning
process.

Figure 141. Gateway Options

From the menu select Gateway Firmware Update.

- Gateway Properties

EEIGVEVESIERNE  End node commissioning

There is n ateway Firmware Update
associate
Note:  Please Remove Gateway

commissioning” fre... .. .o
screen) and follow the steps to start commissioning
process.

Figure 142. Gateway Firmware Update
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Now that the Gateway is connected to the Cloud, the version of the Firmware programmed in the
Gateway is available, in this case 1.8.1.

The available Firmware available through Over-The-Air Update are listed below.

Select the first option full_x.x.x_golden.swu (ota_demo_test is for test purpose).

NOTE: RPK-NODE is supported by the Gateway firmware 1.8.5 or higher

LA K

Gateway Firmware Update

Gateway Information

Name: VTBR_70B3D5SAE142
GUID: VTBR_70B3D59AE142
FWVersion:  1.8.1

Available Firmware Update/s
Note: Click on Firmware name to start OTA

¥ vigw_full_1.8.5_golden.swu

¥ vigw_minimal_1.8.5_ota_demo_test. swu

Figure 143. Gateway Firmware Information and Selection

Start the Firmware Update by pressing UPDATE in the confirmation window.

Modular Gateway Mgr

Are you sure, you want to upgrade
current firmware (1.8.1) with
vitgw_full_1.8.5_golden.swu for
VTBR_70B3D59AE1427

Note: Please make sure that Modular

Gateway board has a stable power
supply during OTA update process.

CANCEL  UPDATE

Figure 144. Gateway Firmware Update Confirmation
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A progression bar will appear at the bottom of the screen to indicate the progress of the update.

The Gateway firmware is large and takes some time to download and program in the Gateway memory
IMPORTANT: Don’t power-off your gateway or turn-off the internet connection during the update.

v o 0627

Gateway Firmware Update

Gateway Information

Name: VTBR_70B3D5SAE142
GUID: VTBR_70B3D5SAE142
FWVersion:  1.8.1

Available Firmware Update/s
Note: Click on Firmware name to start OTA

& vigw_full_1.8.5_golden.swu

! vigw_minimal_1.8.5_ota_demo_test.swu

OTA started...

Figure 145. Gateway Firmware Information and Selection

Your Gateway will reboot after reprogramming and the phone App will display a confirmation
message that the Update ended up successfully.

Modular Gateway Mgr

Gateway Firmware successfully
Updated.

Figure 146. Update successful
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If you return to the Gateway Properties menu in the phone App, your Gateway Firmware Information
should now indicate the Firmware version selected for the update, in this case 1.8.5

- ! @704
Gateway Name
VTBR_70B3D59AE142 Q
Choose Network Interface
O Ethernet
O Use this device hotspot
O wri

About

Name: VTBR_70B3D59AE142
GUID: VTBR_70B3D59AE142
FWVersion: 18.5

Figure 147. Update successful

Congratulation, your Gateway is now successfully updated with the latest Firmware version

Now let’s connect our SLN-RPK-NODE to the Gateway over Thread

The application programmed in factory in the SLN-RPK-NODE supports both Bluetooth and Thread
connectivity alternately. By default, Bluetooth radio is enabled so we must activate Thread from the
application settings to connect SLN-RPK-NODE to the Gateway.

From the Welcome screen touch the Electrode T1 to open the Application screen.
Then touch the Electrode T2 to open the Settings screen.

Next touch the Electrode T1 to access the Bluetooth menu.

Finally touch the Electrode T2 to reach the Thread menu.
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touch T1
\_ Touch Electrode

touch T2

\_ Touch Electrode

)L

touch T1
Touch Electrode

4

.

touch T2
Touch Electrode

Now press the push button SW4 to activate Thread radio (and automatically disable Bluetooth radio).
After few seconds a message will confirm the selection and indicates that SLN-RPK-NODE must

restarts to start Thread radio

Press the push button SW2 to restart the board

Figure 148. Access Thread on SLN-RPK-NODE

press SW4
push button

>4 A

Es \

press SW2
push button Y,

Figure 149. Access Thread on SLN-RPK-NODE
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Rapid loT Hardware Architecture
Open the Gateway Options by selecting the icon located in the top right corner.

v @ Qeas

Gateway End Node Listing

There is no end node commissioned and
associated with this Gateway.

Note:  Please refer section ‘End node
commissioning” from option menu(top right of the
screen) and follow the steps to start commissioning
process.

Figure 150. Gateway Options

From the menu select End node commissioning.

- Gateway Properties

LEI G UEVEEE s nd node commissioning

There is no en Gateway Firmware Update
associated with t

Note:  Please Remove Gateway
COMMISSIONING” frC... —poicee cimemgem e cegune o nm
screen) and follow the steps to start commissioning
process.

Figure 151. End node commissioning
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NFC Commissioning will be available in the next release.
For now we will share the SLN-RPK-NODE MAC address manually with the Gateway.

@ & @68

Choose,commissioning method

Z ;anual Commissioning

Qe ing through

O NFC Commissioning through Mobile

Figure 152. Manual Commissioning

Select Thread and enter the SLN-RPK MAC address printed at the back of the SLN-RPK-NODE casing
and press Submit.

¥ B 1048

Select End Node Connectivity
read O ZigBee

Enter unique id

0060370000128ABC

0 1 2 3 4

5 6 7 8 9

A B C D E

Figure 153. SLN-RPK-NODE MAC Address
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The phone App will display shortly a confirmation message that the SLN-RPK-NODE is successfully
commissioned for Thread and open a new window with the instruction to connect each type of End
Node supported by the Gateway (including the Rapid IoT board).

v ! @109

Make End Node Online

For Thread FRDM End Device
1.Power ON commissioned End device
2.Press SW3 of Thread End device

For Thread MENP End device
1.Power ON commissioned End device
2 Press $W2 of Thread End device

For ZigBee Sylvania End device

1. Power ON commissioned ZigBee end device

2.Put device in discovery mode by turing on/off
centinuously 7times each after ~1 sec interval

For ZigBee MENP End device

1.Power ON commissioned ZigBee End device

2Put device in discovery mode by pressing
SW1-reset continuously 7times each after ~1 sec
interval

For RPK End device

1. Power ON commissioned RPK End device

2. Open RPK console, and perform following steps:
2.1 Perform factory reset using command
"factoryreset"

2.2 Set channel to 15 using "thr set channel 15"

2.3 Join RPK End Device using "thr join"

Figure 154. Connect End Node

From the SLN-RKP-NODE Thread menu press the push button SW2 to join the Thread network.
The White LED will start blinking quickly to confirm that SLN-RPK-NODE is trying to connect.

press SW2
push button P, e

WHITE LED
KW412Z control

Figure 155. Join Network
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Rapid loT Hardware Architecture

After few seconds the phone App will display a message to confirm that SLN-RPK-NODE joined
successfully the Thread network and ask if we want to commission/connect another device.

Choose NO to display the list of the connected End nodes.

¥ & §1102

Nate: Follow the steps to make end device online.

For Thread FRDM End Device
1.Power ON commissioned End device
2.Press SW3 of Thread End device

For Thread MENP End device
1.Power ON commissioned End device
2.Press SW2 of Thread End device

For ZigBee Sylvania End device

1. Power ON commissicned ZigBee end device

2.Put device In discovery mode by turing on/off
continuously 7times each after ~1 sec interval

For ZigBee MENP End device
1.Power ON commissioned ZigBee End device
2Put device in discovery mode by pressing

0060370000128ABC

is online through
VTBR_70B3D59AE142
Would you like to
commission another end
device?

< O

Figure 156. Connection successful

Select your Rapid 10T board from the list of the connected device thanks to its unique MAC address.

* . m11:10

Figure 157. SLN-RPK-NODE Selection
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The phone App will display a new interface to monitor and control SLN-RPK-NODE sensors and

actuators from the Cloud through Thread connectivity.

Backlight Buzzer
e 0o © )
RGB LED
] L

L] e O

=] Battery 96 %
- X:-0.012688 G
’I_.u Accelerometer ¥:0.012688 G
- Z7:-0.989664 G
X-0.7 uT
Magnetometer Y:5.4 T
Z:77.44T
L X:0°/S
@ Gyroscope ¥:0°/S

Z0°/8

Figure 158. SLN-RPK-NODE Monitor and Control Gateway Interface

J -, Accelerometer

Magnetometer
@ Gyroscope
Pressure Alt/Pres

&E Temperature C/F
@ Humidity
s
-O; Ambient light
v

Air quality

X:-0.007320 G
¥:0.017080 G
Z:-0.985760 G

X:9.2 uT
Y:-2.8 uT
Z78.0puT

X0°/8

Y0°/8

Z:0°/S

979 hPa

30.00°C

30.00%

0.00 lux

452 ppm

Congratulation, your SLN-RPK-NODE is now successfully connected to the Cloud through Thread!!
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4.Rapid loT Advanced features

4.1. Embedded Bootloader

SLN-RPK-NODE MCUSs are both pre-programmed in factory with an innovative Bootloader to easily
update their firmware from a computer over USB or from a smartphone over BLE, or restore from the
embedded serial Flash memory their default application.

At every startup the bootloader for the Application and the Wireless controllers will check the integrity
of the application loaded in their internal flash memory, as well as the push button status.

If no push button is pressed during reset, the K64F and KW41Z bootloaders will execute the following
LED sequences before running the preloaded K64F and KW41Z applications.

RGB LED BLUE LED WHITE LED
K64F control KW#41Z control KW412Z control

RGB LED BLUE LED WHITE LED
GREEN OFF OFF
GREEN BLINK BLINK
BLUE/RED BLINK BLINK
BLUE OFF OFF
Figure 159. Boot LEDs Table 29. Boot LED Sequences

During reset, the push button combination below will launch the following (re)programming mode:
o Keep SW1 pressed during startup/reset to launch Application/K64F MCU firmware recovery.
o Keep SW2 pressed during startup/reset to launch Wireless/KW41Z MCU firmware recovery.
o Keep SW3 pressed during startup/reset to launch the USB MSD Programming mode.

SwW1 Sw3

1D 4104607194060698
SW2 - sSw4
)

Figure 160. Bootloader push buttons
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4.1.1. Factory application recovery for the Application/K64F MCU

Rapid loT embeds a serial Flash memory pre-programmed with the factory application for the
Application/K64F MCU. If you accidentally erased the application programmed in the internal flash of
the Application/K64F MCU, follow those steps to recover the default factory application:

e Check your Rapid IoT battery is full or provide power through USB connector.

e Keep SW1 pressed, while pushing shortly SW5/Reset button.

e Wait 1-2s for RGB LED to turn green then release SW1 button.

push shortly SW5 :
reset button wait 1-2s

with provided tool

RGB LED will blink green

T e
O
e B2
M 0060370000128ABC
—ID 4104607194060698
e

M 0060370000128ABC
1D 4104607134060698

release SW1
push button

hold SW1 15 41aas07154060695

push button

Figure 161. Instructions for K64F application recovery

RGB LED will blink green during the reprogramming of K64F internal flash with the factory
application and automatically reset, when it is ready.

Don’t press any button or reset the board until reprogramming completed successfully or the application
will be corrupted and you will have to restart the programming from the beginning.

WHITE LED
KW41Z control

BLUE LED
KW41Z control

RGB LED
K64F control

RGB LED BLUE LED WHITE LED
GREEN BLINK OFF OFF
Figure 162. K64F Recovery LED Table 30. K64F Recovery LED Sequence
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Rapid IoT Advanced features

4.1.2. Factory application recovery for the Wireless/KwW41Z MCU

Rapid loT embeds a serial Flash memory pre-programmed with the factory application for the
Wireless/fKW41Z MCU. If you accidentally erased the application programmed in the internal flash of
the Wireless/lKW41Z MCU, follow those steps to recover the default factory application:

e Check your Rapid IoT battery is full or provide power through USB connector.
o Keep SW2 pressed, while pushing shortly SW5/Reset button.
e Wait 1-2s for RGB LED to blink Green then release SW2 button.

push shortly SW5 wait 1-2s
reset button

with provided tool

RGB LED will light up green

hold SW2

release SW2
push button

push button

Figure 163. Instructions for KW41Z application recovery

White LED will blink during the reprogramming of KW41Z internal flash with the factory application
and automatically reset, when it is ready.

Don’t press any button or reset the board until reprogramming completed successfully or the application
will be corrupted and you will have to restart the programming from the beginning.

RGB LED BLUE LED WHITE LED
K64F control KW412Z control KW41Z control

RGB LED BLUE LED WHITE LED
GREEN ON BLINK
BLUE/RED ON BLINK
OFF ON BLINK
OFF BLINK SYNCHRO 4 TIMES
Figure 164. KW41Z Recovery LED Table 31. KW41Z Recovery LED Sequence
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4.1.3. USB Mass-Storage Device Programming for both K64F/KW41Z MCUs

SLN-RPK-NODE Application and Wireless MCU are pre-programmed in factory with a Bootloader to
easily update their application through USB. If you want to reprogram K64F or KW41Z internal flash
with a new application, simply follow those steps:

e Connect one end of the provided USB cable to the computer and the other end to the micro USB
type-B connector of the SLN-RPK-NODE.

e Keep SW3 button pressed while pushing shortly SW5/Reset button.

e Wait 1-2s for RGB LED to blink Green then release SW3 button.

to your computer
C with provided USB cable

{‘R‘\j\ Rapid loT
) connect Rapid lo
\ T -

4 5

push shortly SW5 )
reset button Wﬂl_t 1-2‘$
with provided tool RGB LED will blink green

hold SW3
push button

release SW3
push button

Figure 165. Instructions for USB Mass Storage Device Programming
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Rapid IoT Advanced features

RGB LED will blink green and your computer will detect a new Mass Storage drive and automatically

install the appropriate drivers.
From your computer file explorer, drag-n-drop or copy-paste into the Mass Storage drive a

[ ]
precompiled application (*.bin file) for the K64F or the KW41Z MCU.
s N 7~ N\ 4 N
et ores O ok JEEE - o x OERE =0 ¥
« + @ /&) | Recherch p « + 4
* Acces rapde o paido # Acces rapide - ot
22 Dropbex Per 2 (;1 ectewrs (2 %3 Ovopbin
& Onedrve E’J _ & OneDiive
= Lectewr USE (D: =
- Lecteur US2 D) - ! v - | e Lecteurusa @ s
& R & Msasis | 4 Copetr sur Lecteur U8 2
your computer will detect a new USB drive drag-n-drop into this USB drive
RGB LED will blink green and automatically install the required drivers any precompiled binary for the K64F MCU
N 4 J - J

Figure 166. Instructions for pushing a new application through USB

Bootloader will automatically identify the MCU target to reprogram thanks to the binary file signature.

RGB LED will blink purple during download, then blink blue during programming of the serial Flash

memory and automatically reset.
If you pushed a new binary for the Application/K64F MCU, RGB LED will blink green during the
reprogramming of K64F internal flash with the new application and automatically reset, when ready.

RGB LED BLUE LED WHITE LED
K64F control KW41Z control KW412Z control

PURPLE BLINK OFF OFF
BLUE BLINK OFF OFF
GREEN BLINK OFF OFF

Table 32. K64F USB Programming LED Sequence
Figure 167. K64F Recovery LED
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If you pushed a new binary for the WirelesssKwW41Z MCU, White LED will blink during the
reprogramming of KW41Z internal flash with the new application and automatically reset, when ready.

RGB LED BLUE LED WHITE LED
K64F control KW41Z control KW412Z control

 RGBLED  BLUELED  WHITELED
PURPLE BLINK OFF OFF
BLUE BLINK OFF OFF
BLUE/RED BLINK ON
OFF OFF BLINK

Table 33. KW41Z USB Programming LED Sequence
Figure 168. KW41Z Recovery LED

Don’t press any button, reset the board or remove the USB cable until reprogramming completed
successfully or the application will be corrupted and you will have to restart the programming from the
beginning. Depending from the size of the file, reprogramming may take up to one minute.
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4.1.4. (Re)Programming of the Factory Applications in the Serial Flash

The K64F bootloader also supports the (re)programming of both K64F/KW41Z Recovery applications
stored in the serial Flash memory through USB. Simply follow those steps to (re)program/replace those
firmware in serial Flash memory:

e Connect one end of the provided USB cable to the computer and the other end to the micro USB
type-B connector of the SLN-RPK-NODE.

e Keep SW1, SW2 and SW3 buttons pressed while pushing shortly SW5/Reset button.

e Wait 1-2s for RGB LED to blink Yellow then release SW1, SW2 and SW3 buttons.

connect Rapid loT

3\
,C\ ()\\\/\\Q,\Q\ to your computer
A

/&A\"g with provided USB cable

push shortly SW5 W”’:t 1‘?5
hold SW1, SW2 and SW3 reset button RGB LED will blink yellow
push buttons simultaneously with provided tool release SW1, SW2 and SW3

push button

M 0060370000128ABC 'M 0060370000128ABC.
1D 4104607194060698 1D 4104607194060698
e e

Figure 169. Instructions for reprogramming the Recovery Applications through USB

Rapid loT Prototyping Tool User’s Guide, Rev. 0, 06/2018
NXP Semiconductors 111




RGB LED will blink yellow and your computer will detect a new Mass Storage drive and automatically

install the appropriate drivers.
From your computer file explorer, drag-n-drop or copy-paste into the Mass Storage drive a

[ ]
precompiled application (*.bin file) for the K64F or the KW41Z MCU.
" N\ 'S N A N
RGB LED BLUE LED WHITE LED _
K64F controf XW41Z control XW412Z control - * - B0 X + * o x
- + @ vl romarche p & + 4
# Acces agide # Acces apide IEEAghctoatiy
32 Dropbos p 33 Dropbox
& Onerive i 3 — & OneDive
= Lectews USB (D) -
- Lecteur USE (D - - - LecteurUSe N
o Résess & P . —
your computer will detect a new USB drive drag-n-drop into this USB drive
RGB LED will blink yellow and automatically install the required drivers any precompiled binary for the K64F MCU
e A b J LN 4

Figure 170. Instructions for pushing a new recovery application through USB

Bootloader will automatically identify thanks to the binary file signature the MCU target and program
the recovery firmware at the right location of the serial Flash memory.

RGB LED will blink purple during download, then blink blue during programming of the serial Flash
memory and automatically reset.

SLN-RPK-NODE will now launch the new application just programmed in the internal memory of the
Application/K64F and the Wireless/KW41Z MCUs.
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4.1.5. (Re)Programming of K64F and KW41Z Bootloaders

The Rapid loT bootloaders are running from the internal Flash memory of the K64F and the KW41Z
MCUs. They can be (re)programmed with the Docking station following one of the two methods
described below.

4.1.5.1. Using Segger J-Link commander and precompiled binary files

Segger proposes a free software flashing tool controled by command lines compatible with the
OpenSDA circuitry embedded in the Docking station thanks to a specific firmware, which emulates a
JLink-lite probe. Follow those steps to flash the binaries of the Rapid IoT bootloaders with Segger tools:
e Download the latest version of the J-Link Software and Documentation Pack (min v6.32) and the
J-Link OpenSDA Generic Firmware v2.1 at: https://www.segger.com/downloads/jlink/
e Install the J-Link Software package on your computer

The latest version of the bootloader binaries kboot_k64f.bin and kboot_kw41z.bin are available in the
Rapid loT SDK package.
e To download for free Rapid 10T SDK package go online at: www.nxp.com/rapid-iot
e Select from the PRODUCTS tab Rapid loT prototyping Kit.
e Goto SOFTWARE & TOOLS tab and select the latest version of the Rapid loT SDK package.
e You will be asked to sign-in/up with a free NXP user-account.

Copy those two binary files in the folder C:\Program Files (x86)\SEGGER\Link_V632\
e Set the Power switch of the Docking station (red below) to OFF.
e Plug the USB cable to your computer USB port and to the Docking Station micro-USB connector.

e Plug your Rapid IoT to the Docking station aligning carefully the board to board connectors
(yellow below).

=
c

g O o2

M 0060370000128ABC
1D 4104607194060698

O

Figure 171. Docking station connector
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e Set the jumper switches of the Docking station to 11001000 to debug the Application/K64F MCU

3% LeD1
C D% LED2
3% LED3

c
' W W5
828

HEXIWEAR DOCKING STATION
Figure 172. Docking Station Jumper Switch configuration to debug K64F

e Keep MK64 RESET button of the Docking station pressed, while setting the Power switch of the
Docking station to ON.
Your computer will detect a new Mass Storage drive named MAINTENANCE and automatically install
the appropriate drivers
e From your computer file explorer, drag-n-drop or copy-paste into the MAINTENANCE drive the
binary file OpenSDA_V2_1.bin.
Wait for the download to complete. Your computer should detect new peripherals and automatically
install the appropriate drivers.
e Launch JLink Commander
e Type the command “connect”
e Enter the device “MK64FNIMOXXX12”
e Type “S” and press ENTER
e Select the default speed by pressing ENTER
e Type “erase” and press ENTER to erase the K64F memory
e Type “loadbin kboot k64f.bin 0’and press ENTER to program the bootloader into K64F memory

Wait for the download to complete
® Close the program by typing “exit” and pressing ENTER

Congratulation you successfully programmed the bootloader in the K64F internal memory!!

Now let’s configure the Docking station to flash the bootloader in the KW41Z internal memory

e Set the Power switch of the Docking station to OFF
e Set the jumper switches of the Docking station to 00111000 to debug the Application/KW41Z
MCU

HEXIWEAR DOCKING STATION
Figure 173. Docking Station Jumper Switch configuration to debug Kw41z2
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e Set the Power switch of the Docking station to ON

e Launch JLink Commander

e Type the command “connect”

e Enter the device “MKW41Z512XXX4”

Type “S” and press ENTER

Select the default speed by pressing ENTER

Type “erase” and press ENTER to erase the KW41Z memory

Type “loadbin kboot_kw41z.bin 0”” and press ENTER to program the bootloader into KW41Z

Wait for the download to complete
e Close the program by typing “exit” and pressing ENTER

Congratulation you successfully programmed the bootloader in the KW41Z internal memory!!

4.1.5.2. Using MCUXpresso and source-code projects

The SDK package for the Rapid IoT embeds the drivers for every components onboards as well as the
project source-code for both K64F and KW41Z Bootloader and factory Applications for the
MCUXpresso IDE. Follow those steps to reprogram the Rapid loT bootloaders with MCUXpresso tools:

Download for free NXP MCUXpresso IDE online at: www.nxp.com/MCUXpresso
Select from the PRODUCTS tab MCUXpresso IDE.

Go to DOWNLOADS tab and select the LATEST VERSION of the tool.

You will be asked to sign-in/up with a free NXP user-account.

Install MCUXpresso IDE on your computer

Download for free Rapid IoT SDK package go online at: www.nxp.com/rapid-iot

Select from the PRODUCTS tab Rapid loT prototyping kit.

Go to SOFTWARE & TOOLS tab and select the latest version of the Rapid loT SDK package.
You will be asked to sign-in/up with a free NXP user-account.

e Launch MCUXpresso IDE and select C:\MCUXpresso.Workspace\ as workspace location.

@ Eclipse Launcher =

Select a directory as workspace
MCUXpresso IDE uses the workspace directory to store its preferences and development artifacts,

RS SR\ MC UK presso. Workspace] ~ Browse...
[ Use this as the default and do not ask again
» Recent Workspaces

Figure 174. Define MCUXpresso default Workspace Location
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e Extract the Rapid lIoT SDK Package in the location C:\MCUXpresso.Workspace\
e From MCUXpresso Quickstart Panel, select Import project(s) from file system...

) Quickstart Panel | (9= Global Variables (%)= Variables ©g Breakpoints 25 Outline = 8

. MCUXpresso IDE (Free Edition)
|_ioe )

w Start here

. Mew project...
. Impoert SDK example(s)...

& Import project(s) from file system...

B
8 Quick Settings> >

B e

Pl

|m$ Build all projects []

Figure 175. Import Project in MCUXpresso

e Under Project directory (unpacked) press Browse...

B Import project(s) from file system... O x
Import project(s) from file system...
Select the examples archive file to import.
-

Projects are contained within archives (zip) or are unpacked within a directory. Select your
project archive or root directory and press <Mext>, On the next page, select these projects you
wish to import, and press <Finish>,

Project archives for LPCOpen and 'legacy’ examples are provided.

Project archive (zip)

Archive | | | Browse...

Project directery (unpacked)

Root directory | | Browse...

LPCOpen
LPCOpen is the recommended code base for Cortex-M based NXP LPC Microcontrollers.

MCUXpresso IDE includes the LPCOpen packages which can be imported directly by pressing the Browse
button in the Project archive (zip) section, above, and navigating to the Examples/LPCOpen directory.

Alternatively, press the button below to Browse the nxp.com website for latest resources.

Browse LPCOpen resources on nxp.com...

® < Back Next = Finish Cancel

Figure 176. Browse project folder
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Select the folder \SDK_2.3.0_RapidloT_MKG64F12\boards\rpk_k64f\rapid_iot_apps\kboot and

press OK.

Select the root directory containing the projects *
v MCUXpresse Werkspace ~
» .metadata

FreeRTOS_TAD logs
> RapidloT_Relay_click_demo_bm
» RapidlaT_5W_Beta_build_hotfix
W RapidloT_SW_RC2
binaries
» cemmen
v KE4F
auth_lib
> kBdf-host
> kboot
» KW41Z v

Dossier : kboot

Créer un nouveau dossier Annuler

Figure 177. Select K64F Bootloader Project Folder

In the new window, press Next.

B8 import project(s) from file system... m} x
Import project(s) from file system...
Select the examples archive file to import.
-

Projects are contained within archives (.zip) or are unpacked within a directory. Select your
project archive or root directory and press <Mext>. On the next page, select those projects you
wish to import, and press <Finish=,

Project archives for LPCOpen and 'legacy’ examples are provided.
Project archive (zip)

Archive Browse..,

Project directory (unpacked)

Root directory | CAMCUXpresso.Workspace\RapidloT_SW_RC2\K64F\kboot | |Browse..‘|

LPCOpen
LPCOpen is the recommended code base for Cortex-M based NXP LPC Microcontrollers,

MCUXpresse IDE includes the LPCOpen packages which can be imported directly by pressing the Browse
button in the Project archive (zip) section, above, and navigating to the Examples/LPCOpen directory.

Alternatively, press the button below to Browse the nxp.com website for latest resources,

Browse LPCOpen reseurces on nxp.com...

® < Back Mext = Finish Cancel

Figure 178. Search Projects from Folder
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e Check the project kboot k64f and make sure to uncheck the option Copy projects into
workspace, then press Finish.
3 import project(s) from file system... O X
Import project(s) from file system... _ <
Select a directory to search for existing Eclipse projects.
ct a directory t sting Eclipse project E i /4
Projects:
kboot_kfdf (CAMCUXpresso.Workspace\RapidloT_SW_RC2\K64F\ kboot) Select All
Deselect All
Refresh
Qpticons
[] Copy projects into workspace
Working sets
[] Add project to working sets New...
Working sets: ~ Select...
® < Back Mext > Cancel
Figure 179. Finalize Project Import in MCUXpresso
[ )

From MCUXpresso Project Explorer, select and expand the project kboot_k64F.

[ Project Bxplorer 52 Peripherals+ it} Registers Symbol Viewer =
SIE-ARCN R

v 125 kboot_kB4f

> f;b Binaries

> ! Includes

> [F commen

> [= Debug

> [= source
. kboot_k64f LinkServer Debug.launch
. kboot_k&df LinkServer Releaselaunch
kboot_k64f_debug_library.ld
kboot_k6df_debug_memory.ld
kboot_k6df_debug.ld
kboot_k64f_release_library.ld
kboot_k6df_release_memory.ld
kboot_k&df_releasze.ld

Figure 180. Activate Project in MCUXpresso
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e From MCUXpresso Quickstart Panel, select Build ‘kboot k64f* [debug].

(1) Quickstart Panel | (9= Global Variables (%)= Variables 9 Breakpoints 5= Outline = 0

- MCUXpresso IDE (Free Edition)

v Start here

. Mew project...

. Import 50K example(s)...
® Import project(s) from file system...
Q Build 'kboot_k&df' [Debug]

\9" Clean 'kboot_kb4f' [Debug]

ff‘ Debug 'kboot_kB4f' [Debug]

B Edit 'kboot_k64f' project settings

2 Quick Settings>>

[ Export project(s) to archive (zip)

[ Export project(s) and references to archive (zip)

mg Build all projects [Debug]

Figure 181. Build kboot_k64f project
Wait for the compilation to finish successfully. It may take few minutes the first time be patient.

Make sure that your Docking station is programmed with the Rapid 10T DAP-LINK debug interface.
Instruction to reprogram your Docking station are described section 3.18.

e Set the Power switch of the Docking station (red below) to OFF.

e Plug your Rapid IoT to the Docking station aligning carefully the board to board connectors
(yellow below).

o Y3 7 RER:S

M 0060370000128ABC
1D 4104607194060698

=
)

Figure 182. Docking station connector
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e Set the jumper switches of the Docking station to 11001000 to debug the Application/K64F MCU

% LED2

a8

w

-

w

(]
WE
(W T
_%BEI

HEXIWEAR DOCKING STATION
Figure 183. Docking Station Jumper Switch configuration to debug K64F

e Set the Power switch of the Docking station to ON
e From MCUXpresso Quickstart Panel, select Debug ‘kboot_k64f” [debug]

(1) Quickstart Panel | (9= Global Variables ()= Variables @g Breakpoints D= Outline = 0

. MCUXpresso IDE (Free Edition)
IDE

+ Start here
. Mew project...
. Import SDK example(s)...
® Import project(s) from file system..
5& Build 'kboot_k&4f' [Debug]
\;‘r Clean 'kboot_k6df' [Debug]
"rf Debug 'kboot_kBdf' [Debug]

B Edit 'kboot_k64f' project settings
& Quick Settings> >
B Export projectis) to archive (zig)

B Export project(s) and references to archive (zip)

m¢ Build all projects [Debug]

Figure 184. Debug kboot_k64f project
¢ In the message window select the probe CMSIS-DAP and press Debug.

Wait for the application to be programmed in the K64F internal flash and the debug session to start.
e From the debug view press the stop button to halt the debug session.
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e Repeat the previous step to import KW41Z bootloader project located at
\SDK_2.2_RapidloT_MKW41Z4\boards\rpk_kw41z\rapid_iot_apps\kboot and debug it.

e Set the Power switch of the Docking station to OFF.
e Set the jumper switches of the Docking station to 00111000 to debug the Wireless’yKW41Z MCU.

EE @) & 7 oflf )
JRE'serE iiiiiii Résé

HEXIWEAR DOCKING STATION
Figure 185. Docking Station Jumper Switch configuration to debug KW41z

e Set the Power switch of the Docking station to ON.
e From MCUXpresso Quickstart Panel, select Debug ‘kboot_kw41z’ [debug].
e In the message window select the probe CMSIS-DAP and press Debug.

Wait for the application to be programmed in the KW41Z internal flash and the debug session to start.
e From the debug view press the stop button to halt the debug session.

Congratulation, you have successfully reprogrammed both K64F and KW41Z bootloaders!!
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4.2. Rapid loT Studio WEB/GUI-Programming tool

Rapid loT Studio is a robust 10T platform for creating, deploying, and managing connected products.
Rapid 10T Studio enables users to bring their IoT solutions to market quickly, affordably, and securely
through a complete end-to-end experience.

The graphic below represents the typical architecture of connected products managed using Rapid loT

Studio.
/T;;,f\

:{-o—o AMOSPHERE o—o

SIMPLIFIED 10T SECURE OTA
DEVELOPMENT UPDATES

J:‘
no-
0d oo MR

PPPPPPPPPP
& INTERFACES ACCESS

Figure 186. Rapid loT Studio Tool Suite

All aspects of your connected product needs can be managed with Rapid IoT Studio no matter where you
are in the process, from concept and prototype through deployment and management.

Unlike platforms that focus purely on developing embedded hardware or software, or managing devices,
users, and data, Rapid 10T Studio accomplishes each of them simultaneously, providing the means to
create and manage loT solutions from start to finish. Rapid 10T Studio uses common connectivity
protocols such as Wi-Fi and Bluetooth Low Energy to connect to your devices where it then receives
device data, allowing for powerful aggregation, analysis, and reporting.

4.2.1. Introduction
Rapid 10T Studio is composed of the following suite of applications:

The Rapid loT Studio Platform is cloud-based software that offers a complete 10T development and
management experience. Through its easy-to-use development environment, configurable dashboard
editor, and device management console, Rapid 10T Studio provides you a single secure platform for every
area of your IoT solution.

The Rapid 10T Studio app is a mobile app available in the Apple App Store and Google Play Store. The
app is an extension of the Rapid IoT Studio Platform, and enables you to use Rapid IoT Studio as you
would from within a desktop browser, including registering and managing devices, viewing device data
through dashboards, and more.

The Rapid loT Studio Agent is a local application that runs in your computer’s system tray, and acts as an
intermediary between the computer’s connectivity protocol drivers and the browser running Rapid loT
Studio. It is used for programming hardware, and enables you to program an end device from within the
Rapid loT Studio Platform.
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4.2.2. Create a new Project

Visit the dedicated Rapid 10T Studio portal at: http://rapid-iot-studio.nxp.com
You will need a free NXP account to access Rapid 10T Studio.

Press LOGIN NXP SSO to log-in with your free NXP account

(section 2.2 Get Started with Rapid IoT Studio to get instructions to register for a free NXP account).
You will be automatically redirected to the NXP Sign In page.
Enter you Email Address and Password and press Sign In.

- a X - a X
NXP Rapid IOT x NXP Sign In | Register X
&« C | @ Sécurisé | https://rapid-iot-studio.nxp.com *| <« C | & Sécurisé | https;//www.nxp.com/security/login?service=https%3A%2F%2Fww... O ¥r|
‘ ' h - @EN~ W Car
‘ k — Q
If you do not have an account, please Slgn In
access the NXP Community Portal and
register an account there. Return to the Email Address
application and select the LOGIN NXP
SSO0 button.

Password

Forgot your password?

Don't have an account? Register Now

Figure 187. Sign-in/up with Rapid loT Studio portal

The Dashboard view will open automatically.
Open the left panel by selecting the icon located in the left edge.

I NXP Rapid 10T X

<« C | @ Sécurisé | https://rapid-iot-studio.nxp.com

Figure 188. Dashboard view
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Select the option Studio to launch the online programming interface.

B NXP Rapid 10T x

& C | @ sécunsé | hitps//rspid-iot-studio.nxp.com % i

W

m o

\p  Devicss

() pocs

Figure 189. Studio Shortcut

IMPORTANT: Applications build/programmed with Rapid 10T Studio are private applications. User will
be able to connect their board over BLE only using the same user-account to login to the phone App.

From the Studio view under CREATE PROJECT select New Project to create a new project.

NXP Rapid 10T x
i P

“ C | @ Securisé | https//rapid-iot-studio.nxp.com b ]

CREATE PROJECT

PROJECTS EXAMPLES
MY PROJECTS

D NAME -~ TYPE CREATED UPDATED EXPORT

No results found!

Figure 190. Create New Project with Project manager
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From the NEW PROJECT window enter your new project name (ex. BLE Light Sensor) and press the
button CONFIRM.

[ NP Rapid 10T x

& C | & Sécurisé | hitps://rapid-iot-studio.nwp.com ¥ #

NEW PROJECT

NAME

BLE Light Sensor

CANCEL CONFIRM

Figure 191. New Project Name

A new blank NXP RAPID IOT workspace will appear.

- o x
I NXP Rapid 10T
« C | @ Sécurisé https://rapid-iot-studio.nep.com k-4
Studio » N ject @ B ) E
o 0 -
NXP RAPID LICATH CLOUD
APID I I
Y @& T
= g
) 9
ATED
7 =
aah s [
& ¢ -
@
Add Element

Figure 192. New Workspace
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4.2.3. Embedded View

Embedded View is a workspace in Rapid IoT Studio for developing an loT project's embedded
firmware. While in Embedded View, the Element Toolbox displays elements that execute on the
project's end device. Embedded elements operate as a bridge between the embedded firmware and
device interacting with it.

Embedded View's toolbar includes access to the code editor and the programmer.
Code editor is an advanced text editor for writing and modifying the embedded code of a project.

Click the Code Editor button to display the embedded code editor beside Embedded View's canvas.
While the code editor is open, any embedded element selected in the canvas has its corresponding code
highlighted.

ab

Figure 193. Code Editor Button and View

In addition to being added to the canvas, embedded elements may have their source code customized
when added to the canvas and when connected to other elements. While most elements do not require
their code to be customized and are designed to operate as-is, the option is available to expand their
functionality through custom code. The function element for example is a blank slate element, which
relies entirely on customizing code to your liking.
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The default headers in the code editor include an area to define variables and custom functions, an
interval function, a connected function, a disconnected function, and a setup function.

Function Description
Interval Perform actions on a set interval.
Connected Perform actions when a connection is established to a target device.
Disconnected Perform actions when a connected device is disconnected.
Setup Define anything that requires initialization upon being loaded.

Table 34. Function Description

Elements are blocks of code that perform a variety of programmable functions within Studio. Located
within the Element Toolbox's elements panel, elements enable the functionality, visualization, and cloud
connectivity for an Rapid loT Studio project.

Elements are added to a view canvas from the Element Toolbox to visually construct your project, and
may also be clicked within the toolbox and added directly to the canvas.

For this project, we want to use Bluetooth to send ambient light sensor data to a mobile application. To
accomplish this, we only need four elements: a time interval, display text, the light sensor and a BLE
GATT characteristic.

To add the elements, select individually the following items in the Element Toolbox located in the right
panel:

d T E3

Figure 194. Add Elements to Project

Selecting an element in the canvas displays its properties in the Element Toolbox's properties panel.
Each element has a set of default properties and functionality included within them. Properties vary
based on the element, and may be changed based on their needs.

To remove an element, select it in the canvas, then remove it pressing Delete or using the Trash Can
button in the element’s properties.
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When all the Elements have been added to your canvas, your workspace should look like as below.

nittps://rapid-iot-studio.nxp.com !

<
G

<>

Figure 195. Element added to New Workspace

Elements on the canvas can connect to one another to create a chain of functionality between them by
using a "connector.” Connectors represent the flow of information from a "source” (beginning) element
to a "target” (ending) element.

To create a connector, click and hold the edge of the source element, then drag the cursor to the target
element and release it.

Now connect the Elements like represented below.

<>

Figure 196. Element added to New Workspace
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When two elements become connected, it creates an "event" between them. Events define the actions
that occur between the source and target element.

Events can be modified either in the source element's properties, or by selecting the connector's
Configuration button between the two elements. Events consist of the following:

e The trigger that causes the event

e The target element

e The target element's ability

e Any ability arguments

When adding the Bluetooth Element to our Workspace, Studio automatically configured the UUIDs and
sets some default settings, but we still need to adjust some parameters for our specific need.

From the Workspace, select the Bluetooth Element to display its Properties in the right panel.
Disable the options Write and Notify since we will output the Light Sensor data via Bluetooth.
Change Data Type from String to Unsigned Integer to display properly the Ambient Light value.

/>

Figure 197. Bluetooth Element Properties

Coupled Elements, like Bluetooth Element, bridge a project's functionality across one view to another.

When a coupled element is added to the canvas, it creates a corresponding copy of it on an associated
view (likewise, deleting a coupled element will remove its copy). This allows the element to extend its
functionality to that view. Clicking on a coupled element's badge moves you to that view with that
element selected and its properties displayed.
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4.2.4. Application View

Application View is a workspace in Rapid IoT Studio for developing a phone App interface that
interacts with the NXP Rapid loT hardware. Application View also acts as a gateway between
Embedded View and Cloud View, and is used to have data sent from the embedded firmware up to
Atmosphere Cloud.

Open the Application view from the upper Project toolbar.

NXP RAPID 10T %

Figure 198. Application View Selector

You’ll notice that a Bluetooth Element has been automatically added to the Application Workspace. It is
coupled to the Bluetooth Element from the Embedded application.

Now we need to configure the mobile application. First, we need an interval to determine how often to
read data from the Rapid loT. Afterward, we need to display properly the data on the phone screen.

While in Application View, the Element Toolbox displays elements that execute on the application,
which includes visual elements that represent interface components and functional elements that run in
the background.

Select individually the following items in the Element Toolbox to add them to your Application
Workspace.

Interval1 BLECharacteristicCustom Label Labell

Figure 199. Application Elements
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Select the Element Label in the Workspace.
Change its PROPERTIES NAME to SensorData and remove TEXT information.

Select the Element Labell in the Workspace.
Change its PROPERTIES NAME to Title and TEXT to Ambient Light (lux).

Label Element @ Label Element @
PROPERTIES PROPERTIES

NAME NAME

SensorData Title

VISIBLE VISIBLE

TEXT TEXT

Ambient Light (lux)

FONT FONT

18px Helvetica 18px Helvetica

COLOR COLOR

black black

ALIGNMENT ALIGNMENT

Left v Left v

TRIGGERS TRIGGERS

Triggered ~ Triggered -

Add Event Add Event

]rl' 'Ir[
= {LLL)

Figure 200. Label Element Properties for Application

The APP VIEW window located in the left side provides an overview of the phone App interface.
Place the Title and the SensorData at the preferred location on the phone screen.

L ] ] © @ ® e
e Ambient Light (lux) e e o
L ] e L L L

Figure 201. Label Element Positioning in the app View
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Now, add connectors as shown below. The title label doesn’t need to be connected to anything since it
just displays static text.

Aa Aa

Intervall BLECharacteristicCustom SensorData Title

Figure 202. Application Element Connections

There is no additional configuration needed for the Application.

Now, we need to select layouts that our application will support. To do this, select the little phone icon
next to the resolution drop-down.

‘U 768x1024 v/

L] L] L]
e Ambient Light (lux) e
L] L] L]

Figure 203. Phone/Tablet Selector

In the window that pops up, select any devices you want to support (your device or the closest match).

ADD LAYOUT

Figure 204. Phone/Tablet Resolution
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Before launching any Build or Programming, please make sure to save first your project.
Select the Save button from the toolbar located in the top right corner to save your modifications.

Figure 205. Save Project

In both the NXP Rapid loT (Embedded) and Application (Mobile) views there is a Compile button that
must be selected.

Figure 206. Compile Embedded and Application views

Once both applications are built, click on the Program Firmware button in the NXP Rapid loT view to
download the binary for the Rapid loT.

L]

AL

Figure 207. Program Firmware

Rapid loT Studio IDE will then link the project and generate the binary output. The file BLE Light
Sensor firmware.bin will be automatically downloaded by your web browser.

SLN-RPK-NODE Application and Wireless MCUs are pre-programmed in factory with a Bootloader to
easily update their application through the onboard USB connector. To reprogram K64F internal flash
with the new Rapid loT Blinking an LED application, simply follow those steps:

e Connect one end of the provided USB cable to the computer and the other end to the micro USB
type-B connector of the SLN-RPK-NODE.

o Keep SW3 button pressed while pushing shortly SW5/Reset button.

e Wait 1-2s for RGB LED to blink Green then release SW3 button.
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\\\% connect Rapid loT
= to your computer
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X - P with provided USB cable
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push shortly SW5
reset button
with provided tool

wait 1-2s
RGB LED will blink green

release SW3
push button

hold SW3
push button

N o N / N B

Figure 208. Instructions for USB Mass Storage Device Programming

RGB LED will blink green and your computer will detect a new Mass Storage drive and automatically

install the appropriate drivers
e From your computer file explorer, drag-n-drop into the Mass Storage drive the file BLE Light

Sensor firmware.bin generated by Rapid 10T Studio available from your download folder.

i !
RGB LED BLUE LED WHITE LED -
KE4F control KW412 control KW412Z control = 4 - a x 4 e - o *
- @ o5 | Recwch , - + d
# Acces apede o Acces rapide. Ayt
3 Dropbos 3 Oropbox
G OneDrve A OneDiive
4 @
- Lecteur 2 D) - - teamrUseE,
P Peen o Feen L L
your computer will detect a new USB drive drag-n-drop into this USB drive
RGB LED will blink green and automatically install the required drivers any precompiled binary for the K64F MCU
. 7

Figure 209. Instructions for pushing a new application through USB

Bootloader will automatically identify the MCU target to reprogram thanks to the binary file signature.
RGB LED will blink purple during download and blink blue during serial flash programming.

RGB LED will blink green during K64F internal flash (re)programming with the new application (read
from Serial Flash memory) and automatically reset, when ready.

RGB LED BLUE LED WHITE LED
K64F control Kw41Z control KWA41Z control

PURPLE BLINK OFF OFF
BLUE BLINK OFF OFF
GREEN BLINK OFF OFF

Table 35. K64F USB Programming LED Sequence
Figure 210. USB Programming LED
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Launch the Rapid 10T phone App from your phone/tablet.

NXP RapidiOT

RAPID IOT

POWERED BY
ATMOSPHERE G/

Figure 211. Launch Rapid IoT phone App

Press the button LOGIN NXP SSO.
Enter the Email Address and Password of your free NXP account and press Sign In.

App Stare ol F 17:43 LR EERA I

m w g

s e Signln
iry Portal an;
e, Return o the Email Address
the LOGIN NXP | |
Password

Forgot your password?

Don't have an account? Register Now

Having trouble?

If you are having trouble with registration er
login, please apen a supporl request.
fwww.nxp.com/security/login?service=h...

Figure 212. Sign-in/fup with Rapid loT phone App
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The phone App will automatically launch the Dashboard view.

Open the left panel by selecting the icon located in the top left corner.
Select the Device view to pair your equipment with your Rapid loT board.

O

Figure 213. Open the Device View

Select the icon located in the top right corner to scan the Bluetooth devices in the range.

Figure 214. Connect New Device
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The phone App indicates the list of the Bluetooth devices detected with the type of Application
programmed in their memory as well as the last four Hexadecimal numbers of their MAC address.

Select your Rapid 10T board with TYPE BLE Light Sensor and press PROVISION.

TYPE LABEL  SIGNAL
p STRENGTH

y

Figure 215. Select and Provision your Rapid IoT board

The phone App will automatically launch the phone App interface for the BLE Light Sensor Demo.
It takes approx. 5s for the first sensor value to appear on the phone App.

Ambient Light (lux): 37

Figure 216. Phone App View

Congratulation you now successfully created, built and programmed your first Rapid loT Project
featuring Embedded and Mobile services!!
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4.3. NXP MCUXpresso OFFLINE/DEBUG tool

4.3.1. MCUXpresso SDK Architecture

The Rapid 10T SDK is a composite SDK. It features two SDK target specific SDKSs, for each target
MCU in the Rapid loT device.

» RapidleT_SDK w

5DK_2.2_RapidloT_MEKW41Z4
5DK_2.3.0_RapidloT_MEKB4F12

Figure 217. Rapid loT target specific SDKs

Each target specific SDK features a similar structure to traditional MCUXpresso SDKs. Under the
‘rapid_iot_apps’ directory you will find the factory installed applications on your Rapid IoT device.

« SDK_2.2_RapidloT_MKWA41Z4 » boards * rpk_kwdlz » rapid_iot_apps *» » O

kboot
rpk_kwd1z_hybrid

Figure 218. KW41Z Target SDK Rapid loT Apps

« 5DK_2.3.0 RapidloT_MKE4F12 » boards * rpk_kBdf » rapid_iot_apps » ~

atmosphere_app
hello_world
kboot

Figure 219. K64F Target SDK Rapid IoT Apps

The included K64F application is from the Rapid 10T Studio IDE, repackaged to this SDK format. The
application’s code base has been split between ‘app_src’ (shown in Figure 220) and
‘middleware/atmosphere’ (shown in Figure 221). This provides a clean directory structure for users to
copy and modify as needed.
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« SDK_2.3.0 RapidloT_MEKE4F12 » boards » rpk_kbdf » rapid_iot_apps » atmosphere_app w

app_src
D LCproject

D project

D MEBIFMTMbeo 2_connectivity.lld

Figure 220. Rapid loT Out of Box Application

<« SDK_0510_161932 » SDK_2.3.0 RapidloT_MKG&4F12 » middleware # atmosphere -«

adc
battery
ble

block
board
boards
buzzer
ces811
cloud
core
datetime
emWin
ens210
filesystern
fras21002
fruos3700
gpio

i2c
interval
lib
mpl3113
pwm
Rapidlot_Base
ringbuffer
=pi

=x%300
thread
tsl2572
uart
ui_template

user_buttons

Figure 221. Rapid loT Studio middleware
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The Atmosphere source is divided further into two groups. The first is shown above in Figure 221. The
second is a static library that is illustrated in Figure 222. This static library features lower level code for
application updating, connectivity, RTOS, etc...

<« SDK_2.3.0_RapidloT_MKE4F12 » middleware » atrosphere * Rapidlot_Base

app_update
beard
CMSIS
CMSIS_driver
cre
Debug
devices
drivers
micreseconds
middleware
rtos
smc
source
spi
utilities

| «cproject

| .project

Figure 222. Atmosphere base library

For non-Atmosphere based projects (kboot(s) & rpk_kw41z_hybrid), there is a rapid_iot specific
middleware directory. Figure 223 illustrates the structure of this middleware folder.

<« SDK_2.3.0_ RapidloT_MKE4F12 » middleware » rapid_iot «

app_update
authentication
board
bootloader
lcd

phy
pictures
SENSOrS
spi_flash
targets
ui_manager

utilities

Figure 223. Rapid lIoT non-Atmosphere middleware
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4.3.2. Create a new Project

We will now create a new MCUXpresso project for Rapid IoT using the Hello project as a default
template to get all the components embedded in the SLN-RPK-NODE board properly initialized.

If you already followed the instruction to Get started with MCUXpresso, you can skip the following steps
to download and import Rapid lIoT SDKs into MCUXpresso IDE.

4.3.2.1. Download Rapid IoT SDKs

Download first the Rapid loT SDK package online at: www.nxp.com/rapid-iot

Select from the PRODUCTS tab Rapid loT prototyping Kkit.
Go to SOFTWARE & TOOLS tab and select the latest version of the Rapid loT SDK package.

You will be asked to sign-in/up with a free NXP user-account.

When the download of the compressed file completes, extract it in your MCUXpresso Workspace on your
computer HDD.

4.3.2.2. Import Rapid loT SDKs

The Rapid l1oT SDK is a composite SDK. It features two SDK target specific SDKs, for each target MCU
in the Rapid loT device.

» RapidleT_SDK w

50K_2.2_RapidloT_MEWA1Z4
50K_2.3.0_RapidloT_MK&4F12

Figure 224. Rapid loT target specific SDKs
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Before building the Rapid lIoT SDK example projects, the target SDKs need to be imported into
MCUXpresso IDE by drag and dropping each target SDK into the “Installed SDKs” window from
MCUXpresso IDE.

{9) Installed SDKs 52 | [C] Properties [ Console [2! Problems [J Memory € Instruction Trace = =
QK| EBE
() Installed SDKs

To install an SDK, simply drag and drop an SDK (zip file/folder) into the 'Installed SDKs' view, _ - %

v
Name SDK Version Manifest Version  Location
Accueil Partage Affichage

<: SDK_2.2_RapidloT_MKW41Z4
SDK_2.3.0_RapidioT_MK64F12

2 élément(s)

Figure 225. Rapid loT target SDK install for MCUXpresso IDE

For each package a confirmation window will pop-up, select OK to validate.

[ MCUXpresso IDE SDK import b

3 1 Are you sure you want to import the following SDK?
' CAMCUXpresso. Workspace\5DK_2.3.0_RapidloT_MEKB4F12

[ Do not ask for confirmation on SDK Drag and Drop install

Figure 226. MCUXpresso SDK import confirmation window

4.3.2.3. Import the Hello World project for Rapid IoT

The Hello World project for Rapid 10T can be automatically imported and cloned into MCUXpresso IDE
like a classical SDK Example.

To import the Hello World project for Rapid IoT projects into MCUXpresso IDE, follow those steps:
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From the Quickstart Panel, select the option Import SDK Example(s)...

() Quickstart Panel | (9= Global Variables (x)= Variables 9 Breakpoints 0= Outline = O

. MCUXpresso IDE (Free Edition)
\_IDE )

v Start here

. New project...
E Import SDK example(s)... l

& Import project(s) from file system...

r,‘ﬁ‘: \ ﬁ

~%
w

Figure 227. MCUXpresso Quickstart Project Import SDK Example(s)

From the Board and/or Device selection page select the rapid iot k64f then press Next.

. SDK Import Wizard

€9 Please select a board

. Board and/or Device selection page

v SDKMCUs Available boards a1 l a
MGUsiranvinstehed-SONS Please select an available board for your project.
NXP MK84FNTMOooc12 Supported boards for device: MK64FN1M0xo12 I
> K2x
v Kéx
MK64FN1M00oc12
usbkwdl1z kwdlz frdmkwd1z rapid iot k64f usblkwd1z k22f
@ < Back Next > Finsh | | Cancel

Figure 228. Board and/or Device selection
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From the project selection page expand the rapid_iot_apps and the hello_world fields then select the
hello_world example and press Next.

1B 50K Import Wizard

=] X
(@ You have selected ‘1" projects to import. x @
. Import projects

Project name prefix | (o0 ot kdf /7 | Project name suffic i
[A Use default location
C:\MCUXpresso.Workspace\rapid_iot_k64f_ Browse...
Project Type Project Options
@ CProject () Ce+ Project () CStatic Library () C++ Static Library SDK Debug Console @) Semihost (O UART
[ Copy sources
4 Import other files
Examples iM%l ®E
[type tofitter ]
Name

~ [@) £ rapid_iot_apps
v [@] £ hello_world

f - hello_world
® < Back Nad Cancel
Figure 229. Project Example selection

From the project Advanced Settings page, uncheck the two options Redirect SDK “PRINTF” to C library
“printf” and Include semihost Hardfault handler and check the option Redlib: Use floating point version

of printf, then press Finish.

B 50K Import Wizard

. Advanced Settings

+ CJC++ Library Settings
Set library type (and hosting variant) |Rediib (semihost-nf) ~
Redlib: Use floating point version of printf

[JRedlib: Use character rather than string based printf
Redirect SDK "PRINTF" to C library "printf"
Include semihost HardFault handler

+ Hardware settings

Set Floating Point type | Epy4 (HardABI)
~ MCU C Compiler

Language standard | GU C99 (-std=gnud%)

~ Memory Configuration

Memory details
Type Name Alias Lecation Size Driver
Flash PROGRAM_FLASH  Flash 00 0x100000 FTFE_4K.cfic
RAM SRAM_UPPER RAM 0:20000000 0:30000 B
RAM SRAM_LOWER RAM2 0140000 0x10000
RAM FLEX_RAM RAM3 0x14000000 0x1000

@ < Back Next > Carl(ei

Figure 230. Project advanced Settings
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The project Hello World for Rapid 10T is now accessible from your Project Workspace with every files
required to create any kind of Rapid IoT application.

From the source folder, double-click on the file hello_world.c

[¢y Project... 33 |2, Periph... Lili Registers X Symbo...

B = W@ -

v (5 rapid_iot_k64f_rapid_iot_apps_hello_world_hello_world

Figure 231.
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B CMmsIs

2 CMSIS_driver
(2 app_update
(2 authentication
(2 bluetooth
2 board
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4.3.2.4.Create a new project for Rapid loT

The Hello World project is a default template to start any new Rapid 0T application.

Let’s modify the hello_world.c code to control the RGB LED.

The RGB LED, like every Rapid lIoT components (including Application/K64F MCU peripherals), has
been already configured and initialized.

Right after the intialization of the LED, under the code below:

/* Init Led module */
LED Tnit();

Add the following code to turn the LED blue, then white, then red during 1s each and turn it off.

RGB_Led Set State(RGB_LED BRIGHT HIGH, RGB LED COLOR BLUE);
App WaitMsec (1000);

RGB_Led Set State(RGB_LED BRIGHT HIGH, RGB LED COLOR WHITE) ;
App WaitMsec (1000) ;

RGB_Led Set State(RGB_LED BRIGHT HIGH, RGB LED COLOR RED);
App WaitMsec (1000) ;

RGB Led Set State (RGB_LED BRIGHT OFF, RGB LED COLOR WHITE);

Now let’s modify the hello_world.c code to display a simple message on the Rapid loT screen.

The display has been already configured and initialized in the Hello World project.

Right after the intialization of the LED, under the code below:

/* Turn on LCD display */
Init Display();

Add the following code to display Rapid IoT Hello World in blue on white background.

/* Display a Message */
GUI SetFont (&GUI Font8x18);
GUI SetBkColor (GUI WHITE) ;

GUI Clear();

GUI SetColor (GUI BLUE);

GUI DispString("\n Rapid IoT\n\n");
GUI DispString (" Hello World!\n\n");

Don'’t forget to save your modification by pressing Save All from the toolbar or Ctrl + Shift + S.

Rapid loT Prototyping Tool User’s Guide, Rev. 0, 06/2018

146 NXP Semiconductors



Rapid IoT Advanced features

4.3.2.5. Build the Hello World project for Rapid l1oT

From the Quickstart Panel, select Build ‘rapid_iot_k64f rapid_iot_apps_hello_world’ [Debug].

() Quickstart Panel | (9= Global Variables (x)= Variables @g Breakpoints 5= Outline =

. MCUXpresso IDE (Free Edition)
(_toE )

v Start here
. New project...
. Import SDK example(s)...

& Import project(s) from file system...

IQ Build 'rapid_iot_k64f_rapid_iot_apps_hello_world_hello_world’ [Debug]l

5/ Clean 'rapid_iot_k64f_rapid_iot_apps_hello_world_hello_world' [Debug]
#‘ Debug ‘rapid_iot_k64f_rapid_iot_apps_hello_world_hello_world' [Debug]

) Edit ‘rapid_iot_k64f_rapid_iot_apps_hello_world_hello_world' project settings
& Quick Settings>>

,@ Export project(s) to archive (zip)
,@ Export project(s) and references to archive (zip)
la¢ Build all projects [Debug]

Figure 232. Project Build

Wait for the Console window to confirm that the compilation ended up successfully.

[ Installed SDKs 7] Properties | Console 52 [ Problems [J Memory @& Instruction Trace SWOTraceConﬁg ED Power Measurement Tool 4 ¢ %' LHGE = :Ell i (2R S
CDT Build Console [rapid_iot_k64f_rapid_iot_apps_hello_world_hello_world]

A
make --no-print-directory post-build
Performing post-build steps

arm-none-eabi-size "rapid_iot_k64f_rapid_iot_apps_hello_world_hello_world.axf"; # arm-none-eabi-objcopy -v -O binary "rapid_iot_k64f_rapid_iot_apps_hello_world_hello_worlc
text data bss dec hex filename

430640 3448 133816 567904 8aa6@ rapid_iot_k64f_rapid_iot_apps_hello_world_hello_world.axf

©2:01:35 Build Finished (took 3m:1@s.91ms)

<

Figure 233. Console Window

4.3.2.6. Debug a Rapid IoT Project

Before launching the debug session make sure that your Docking station has been properly updated.

If you already followed the instruction to Get started with MCUXpresso, you can skip the following step
to update the Docking station firmware.
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IMPORTANT: The Docking station shipped by MikroElektronika is preprogrammed in factory with
an OpenSDA DAP-LINK application dedicated for the MikroElektronika Hexiwear platform. User
should reprogram (once) the OpenSDA application of their Docking station before programming or
debugging their Rapid IoT board.

To download for Docking station DAP-LINK for Rapid 10T go online at: www.nxp.com/rapid-iot
Select from the PRODUCTS tab Rapid loT prototyping kit.

Go to SOFTWARE & TOOLS tab and select Docking Station DAP-LINK for SLN-RPK-NODE.
You will be asked to sign-in/up with a free NXP user-account.

When the download of the file completed, copy the Docking Station DAP-LINK firmware in your
MCUXpresso Workspace on your computer HDD.

To reprogram the OpenSDA Application from the MikroElektronika Docking-station follow those steps

(Rapid 10T board should not be mounted to the Docking station):

e  Set the Power switch of the Docking station (red below) to OFF.

e  Set the jumper switches of the Docking station to 11001000.

e  Connect your Docking station to the USB port of your computer.

e Keep MK64 RESET button of the Docking station pressed, while setting the Power switch of the
Docking station to ON, wait 2 seconds then release the MK64 RESET button.

Your computer will detect a new Mass Storage drive named MAINTENANCE and automatically install
the appropriate drivers.

v Périphérigues et lecteurs (2)

08Disk (C:) MAINTENANCE (D:)
S
Wt¥ 260 Go libres sur 476 Go Ty 62,9 Mo libres sur 63,9 Mo

Figure 64. MAINTENANCE MSD drive

e From your computer file explorer, drag-n-drop or copy-paste into the MAINTENANCE drive the
binary file k20dx_rapid_iot_if _crc_legacy_ 0x8000.bin.

Wait for the download to complete.

e Set the Power switch of the Docking station (red below) to OFF.
e Set the Power switch of the Docking station (red below) to ON.

Your computer should detect new Mass Storage drive named IOT-DAPLINK and automatically install
the appropriate drivers.

v Périphérigues et lecteurs (2)

0SDisk (C:) 10T-DAPLINK (D)
J I
Ty o 260 Go libres sur 476 Go Ty 63,9 Mo libres sur 63,9 Mo

Figure 65. IOT-DAPLINK MSD drive

Congratulation your MikroElektronika Docking-station is now ready to program, serial-monitor and
debug safely both MCU targets of your Rapid 10T board!!
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IMPORTANT: Before connecting Rapid loT to the MikroElektronika Docking-station or changing the
Jumper Switches make sure to set the Power switch of the Docking station (red below) to OFF.

Plug your Rapid loT to the Docking station aligning carefully the board to board connectors
(yellow below).

SUNRPXNODE

g M o2

M 0060370000128ABC
1D 4104607194060698

O

Figure 108. Docking station connector

The OpenSDA circuitry embedded in the Mikroelektronika Hexiwear Docking-station (MIKROE-2094)
can program, serial-monitor and debug alternately the K64F and the KW41Z target MCUs featured in the

Rapid loT.

Set the jumper switches of the Docking station to 11001000 to program or debug the Application/K64F
controller.

HEXIWEAR DOCKING STATION
Figure 109. Docking Station Jumper Switch configuration to debug K64F

Set the jumper switches of the Docking station to 00111000 to program or debug the Wireless/KW41Z
controller.

3% LED3

© U we
W W W
8

HEXIWEAR DOCKING STATION
Figure 110. Docking Station Jumper Switch configuration to debug Kw41z
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From the Quickstart Panel, select Debug ‘rapid_iot_k64f rapid_iot_apps_hello_world’ [Debug].

() Quickstart Panel | (9= Global Variables (x)= Variables @ Breakpoints 5= Outline = (=

. MCUXpresso IDE (Free Edition)
(_ioE )

v Start here
. New project...
. Import SDK example(s)...
& Import project(s) from file system...
Q Build 'rapid_iot_k64f_rapid_iot_apps_hello_world_hello_world' [Debug]
5/ Clean ‘rapid_iot_k64f_rapid_iot_apps_hello_world_hello_world' [Debug]

I#‘ Debug ‘rapid_iot_k64f_rapid_iot_apps_hello_world_hello_world' [Debug]l

B Edit ‘rapid_iot_k64f_rapid_iot_apps_hello_world_hello_world' project settings
& Quick Settings>>

,@ Export project(s) to archive (zip)

B Export project(s) and references to archive (zip)

lo19 Build all projects [Debug]

Figure 239. Project Debug

A configuration window should popup to ask you to select your debug Probe.

If your Docking station has been properly programmed with the DAP-LINK application for the Rapid

loT (see Docking station programming in the Hardware section), a CMSIS-DAP probe should be
detected.

Otherwise check the box MCUXpresso IDE LinkServer (inc. CMSIS-DAP) probes and press Search
again.

When your probe is properly detected, simply select it from the list of the Available attached probes,
check the box Remember my selection (for this Launch configuration) to avoid the same window to
popup at the next debug and press OK.
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38 Probes discovered

Connect to target: MK64FN1MOxxx12

Available attached probes

Name Serial number/ID Type Manufacturer IDE Debug Mode
[ _cmsis-oap 0228000031874e450053200 LinkServer ARM Non-Stop ]

Supported Probes (tick/untick to enable/disable)

|E MCUXpresso IDE LinkServer (inc. CMSIS-DAP) probesl
[J P&E Micro probes
[] SEGGER J-Link probes

Probe search options
G .
:Search againj

|E4 Remember my selection (for this Launch configuration) |

©)

[ ok ]| conce
Figure 240. Probe Selection Window

Wait for MCUXpresso IDE to switch to the Debug view and press the Resume button from the toolbar.

. MCUXpresso.Workspace - Develop - Source not found. - MCUXpresso IDE
File Edit Navigate Search Project Run FreeRTOS Window Help

N-EHQ ®-K-&ix|[»]

BNIRI L EE@R
[ Project Explorer 53 | 2, Peripherals+ 1i}i Regi

o101 Reg x ', bol Viewer = m
oSl e @ ~
> 5 rapid_iot_k64f_rapid_iot_apps_hello_world_hello_world

Figure 241. Debug View

Congratulation, you successfully debugged your Rapid loT with MCUXpresso IDE!!

k) i
Rapid loT

Hello Uorld?

Figure 242. Rapid loT Hello World
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