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Introduction

In order to allow any user to evaluate this product, NXP has created the “NXP loT — Weather station”
applications. This is a set of applications consisting of a mobile application (available in Android and
i0S), a cloud application and a demo FW for the Rapid loT device.

The usage of the mobile and cloud applications is described in detail in this document. In brief, the main
idea of this set of applications is to get values of some of the sensors contained in the Rapid IoT kits.
These values are sent via Bluetooth from the Rapid |oT devices and received in the mobile application.
The mobile application is able to send the measurements to a cloud service. The user is then able to
visualize and plot the measurements on the cloud.

Before using the Rapid 10T devices with the provided applications, it is necessary to flash them with the
corresponding firmware. Instructions to flash a device are:

- 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

- Keep SW3 button pressed while pushing shortly SW5/Reset button,

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

connect Rapid loT
to your computer
with provided USB cable

push shortly SW5 £33
reset button WOl Soed y
RGB LED will blink white

with provided tool (j

press SW3
push button

release SW3
push button

. 7 - 7 LN b4

Figure 1. Instructions for USB Mass Storage Device Programming
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Introduction

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 Weather
station demo binary file.

RGB LED BLUE LED WHITE LED - . .
KB4F control KWA1Z control KW41Z contral . v - B0 x * L - - 0 x
B2 oo Adfichage =R o Patige  amenage
- -4 @ v B Rechasche 2 « + & - & p
Kbl bin
# Acces apide # Backs rapide Apphation
3% Dropbox %2 Dropbon
i Oneliive @ OneDiive
= =
= Lecteur USE (D) - | = ecwurusmm s
& Pisaau "4 Coper sur Lecteur U8 )

8 ddmentis; = Dabment 1 et silectionnd 254 Ko

drag-n-drop into this USB drive

your computer will detect o new USB drive
any precompiled binary for the K64F MCU

and automatically install the required drivers

RGB LED will blink green

Figure 2. Instructions for pushing a new application through USB

Bootloader will automatically identify the MCU target to re-program 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
Table1l. K64F USB Programming LED
Sequence

Figure 3. USB Programming LED

More information about the Rapid loT kit can be found in NXP’s website:
https://www.nxp.com/support/developer-resources/rapid-prototyping/nxp-rapid-iot-prototyping-kit: 10T -

PROTOTYPING
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Mobile applications

2. Mobile applications

Download applications

The Android and iOS applications are available in their respective stores with the name “NXP loT —
Weather station”. Figure 4 shows the application in both stores.
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Figure 4. NXP loT — Weather station in the stores
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Mobile applications

Minimum requirements

The mobile device intended to work with the application must have Bluetooth Low Energy (BLE)
capabilities.

Apart from BLE characteristics, it is mandatory to have an internet connection in order to connect to the
Cloud application and send the measurements data there. If there is no internet connection, the
application will continue working but sending the measurements data to the cloud application will not be
possible

For both Bluetooth and internet connections, there is a detection mechanism at the beginning of the
application that will notify the user to activate any of these features if they appear to be turned off or the
device doesn't support them.

The minimum OS versions are 4.4 for Android and 9 for iOS.
The iOS and Android apps have been tested in the following devices:
- iPhone X (i0S 12.1.2)
- iPhone 8 (i0S 12.1.2)
- Samsung Galaxy S9 (Android 8.0)
- Nexus 5X (Android 8.1.0)
- Sony Xperia Z1 (Android 5.1.1)
- Xiaomi MI6 (Android 8.1.0)

Applications flow

For a better understanding of the application flow, Figure 5 shows a block diagram with the main parts
of the application.

Splash
Main menu
Tutorial Data display Settings
Measurements Cloud

table

settings

Figure 5. Mobile application flow diagram

At startup the splash screen is displayed for two seconds. The splash screen can be seen in Figure 6.

NXP loT — Weather Station User Guide
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Mobile applications

all movistar & 11:50 @ 9 71% .

Weather station
Demonstration

Figure 6. Splash screen

When the splash screen disappears, the application moves to the Main menu. In this menu the user
can see the available Rapid IoT devices displayed in a table. In the main menu it is also possible to see
the Tutorial and go to the application Settings. Figure 7 shows the main menu of the app.

il movistar & 11:42 @ 9 72% .

Weather Station

TUTORIAL SETTINGS
No device connected

Available devices:

“ RPK-7496

X

Figure 7. Main menu

By clicking on any available device, a new session will start. Each time a new session begins, a session
ID is randomly generated. This session ID will be used later in the Cloud application for login purposes.

NXP loT — Weather Station User Guide
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Mobile applications

When a device is connected, the Data display view is opened. In this view the last 4 measurements of
the Temperature, Humidity, Air pressure and Ambient light sensors are shown in a table.

By default, the measurements are sent to the cloud application, but there is an option to disable posting
the data to the cloud application and also to delete the database for the current session. These options
can be accessed with the ‘Cloud Settings’ button which is available in the Data display view.

Figure 8 shows a couple of screenshots for the Data display view showing the Temperature and
Humidity tables.

il movistar & 11:45 @ 9 72% = aill movistar & 11:45 @ o 72% =
¢ Back Data display { Back Data display
Connected to: RPK-7496 Connected to: RPK-7496
Session ID: BF9A14 Session ID: BF9A14
CLOUD SETTINGS CLOUD SETTINGS
30.2°C 11:45:15 13.93 % 11:45:21
30.2°C 11:45:13 139% 11:45:18
30.17°C 11:45:12 13.93 % 11:45:17
30.2°C 11:45:10 139% 11:45:15
! (o)
Humidity
b ¥ 4 ¥ 4
_ A A

Figure 8. Data display in mobile apps

As previously stated, the Cloud settings allow the user to enable/disable posting the measurements
data to the cloud application and to clear the database. This menu can be seen in Figure 9.

NXP loT — Weather Station User Guide
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Mobile applications

Cloud settings:

Post to cloud:

Clear cloud data

OK

database?

Figure 9. Cloud settings

Clear cloud data

Are you sure you want to delete the
data related to this device in the

By pressing the ‘Back’ button in the Data display view, the application moves to the main menu but the
connection with the device remains active. In fact, the connected device will appear in a different color

in the devices table.

Some application options can be changed in the Settings menu. The data refresh rate will be ‘Fastest’
by default. This means that the data will be refreshed in the measurements table every second. On the

other hand, setting the data refresh rate to ‘Slowest’ will refresh the data every minute.

To find a more detailed explanation of the Settings menu, please go to Section 2.5. The Settings menu

can be seen in Figure 10.

all movistar & 11:45 @ 9 72% =)
¢ Back Settings
Refresh rate:

Slowest . Fastest
Temperature unit:
°F_)°C
App version: 1.0

Device MAC address:
00:60:37:00:00:12:74:96

[ 4

Figure 10. Settings menu
NXP |oT — Weather Station User Guide
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Mobile applications

Finally, the tutorial can also be accessed from the Main menu. The tutorial will show a carousel of
images with the basic functionalities of the app. Figure 11 shows some screenshots of the tutorial.
ol movistar 11:44 @ © 72% mm ) il movistar T 1:44 @ © 72% ®m ) 0 movistar 1:44 @ 9 72% )

< Back Tutorial < Back Tutorial < Back Tutorial

You can choose the parameter to explore.

4 s You can post the data extracted to the cloud
The last 4 measurements will be displayed.

throught the Cloud Settings options.

Select your device from the list of
devices on range.

Figure 11. Tutorial

Data displayed

As introduced in the previous section, the application receives four different types of data from the
Rapid 10T device:

- Temperature
- Humidity

- Air pressure
- Ambient light

The Rapid 10T FW reads one of these measurements every 300 ms and sends each measurement
through their corresponding Bluetooth characteristic. The mobile applications are subscribed to these
Bluetooth characteristics and will update the data in the application every time a new characteristic is
written.

In the Data display menu, it is possible to switch between the last 4 measurements of each sensor.
Figures 12-15 show screenshots corresponding to each measurement.

NXP loT — Weather Station User Guide
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Mobile applications

wil movistar & 11:45 @ 9 72% =)
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Figure 12. Temperature display
all movistar & 11:45 @ o 72% =)
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Temperature Humidity Air pressure Light
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Figure 13. Humidity display
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Mobile applications

all movistar & 11:45 @ o 72% =)

{ Back Data display

Connected to: RPK-7496
Session ID: BF9A14

CLOUD SETTINGS

1025.0 hPa 11:45:24
1025.0 hPa 11:45:23

1025.0 hPa 11:45:21

1025.0 hPa 11:45:18

\ &) o} ®

Y
Figure 14. Air pressure display

all movistar & 11:45 @ o 72% =)

{ Back Data display

Connected to: RPK-7496
Session ID: BF9A14

CLOUD SETTINGS
74.99 lux 11:45:28
74.99 lux 11:45:26
74.99 lux 11:45:25
74.99 lux 11:45:23

i O o ®

NI
Figure 15. Ambient light display

Regarding the measurement units, the temperature table can be displayed in either Celsius or
Fahrenheit degrees. The default option is Celsius degrees. The temperature unit can be changed in the
Settings menu.

The remaining measurements have fixed units:
- Humidity in Relative humidity (%)
- Air pressure in hectoPascal (which corresponds to 100 Pascal)

NXP loT — Weather Station User Guide
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Mobile applications

- Ambient light in lux (corresponds to 1 Im/m?)

For more details regarding the code implementation, please refer to the Developer Guide. There
you can find the application source code for retrieving the measurement from the sensors and

sending them to the cloud application.
iOS app repository link: https://bitbucket.org/mobileknowledge/weather_station _demo-

iosapp/src/master/
Android app repository link: https://bitbucket.org/mobileknowledge/weather_station _demo-

androidapp/src/master/

Settings menu

In the Weather station app there are two different menus to configure the application. One can be
found in the Main view, containing the general settings for the application. The other configurations are
the cloud settings and can only be changed if the user is connected to a Rapid 10T device, since these
settings are related to the data being stored in the cloud.

2.5.1. General settings

The general settings are accessible from the Main menu. In this settings menu the user can see the
application version and the MAC Address of the device. It is also possible to change the following
configurations:

- Data refresh rate: This is the rate at which the mobile application stores measurements from the
Rapid 10T device. There are two options:

o Fastest: The measurements are stored every second. This is the fastest rate at which
the samples are sent to the device.

o Slowest: The measurements are only stored every minute. The remaining samples that
arrive to the mobile application are discarded.

- Temperature unit: The temperature unit can be switched between Celsius and Fahrenheit
degrees.

The settings menu is shown in Figure 16.

NXP loT — Weather Station User Guide
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all movistar & 11:45 @ o 72% =)
{ Back Settings
Refresh rate:

Slowest | Fastest

Temperature unit:
°F ) °C
App version: 1.0

Device MAC address:
00:60:37:00:00:12:74:96

Figure 16. Settings menu when a device is connected

Mobile applications

In case the user clicks on the Settings menu without a device connected to the mobile application, the
Settings menu will hide the MAC Address. This is shown in Figure 17.

all movistar & 1:44 @ 9 72% =)
< Back Settings
Refresh rate:

Slowest . Fastest

Temperature unit:
°F_)C

App version: 1.0

B
a1y, Y
2N

Figure 17. Settings menu when disconnected
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Cloud application

2.5.2. Cloud settings

The cloud settings can only be modified when connected to a Rapid IoT device. By clicking the ‘Cloud
settings’ button in the Data display screen, the cloud settings menu will open. In this menu you will find
two possible settings:

- Enable/disable cloud posting: By default, posting the measurements data to the cloud
application is enabled. When this option is disabled the cloud application database will not
receive new measurements.

- Clear cloud data: By clicking on ‘Clear cloud data’, a warning message appears saying that all
the measurements belonging to the current session will be deleted.

Figure 18 shows the Cloud settings menu and clear cloud data warning message.

Cloud settings:

Post to cloud: L)

Clear cloud data

Are you sure you want to delete the
Clear cloud data data related to this device in the
database?

OK

Figure 18. Cloud settings menu

3. Cloud application

Access to the cloud application

The cloud application for the Weather station demo is hosted in Amazon Web Services. To access the
application, go to the following link: http://weatherstationcloudapp.us-west-2.elasticbeanstalk.com/

Minimum requirements

This application has been tested in the following web browsers:
- Google chrome version 71.0.3578.98
- Mozilla Firefox version 64.0b8

NXP loT — Weather Station User Guide
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Cloud application

- Microsoft edge version 42.17134.1.0
Since the application uses JavaScript, it is mandatory to enable it in the web browser.

Application flow
At startup, the login page is displayed. For any user to login, it is necessary to introduce the following
data:

- Last 4 digits of the MAC Address of the device. This number can be found in the mobile apps in
the settings menu and also in the reverse of the Rapid I0T device as shown in Figure 19.

Figure 19. MAC Address shown in the device

- Session ID: The session ID is randomly generated each time a new device is connected in the
mobile application and can be found in the Data display view. Even when the device
disconnects from the mobile app the session ID will still remain valid to retrieve the
measurements from the database.

The Login page is shown in Figure 20.

RAPID IOT Buy now!

Bluetooth MAC Address

NXP SEMICONDUCTORS

Weather Station Demo

Session ID

Figure 20. Cloud application — Login page

NXP loT — Weather Station User Guide
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Cloud application

After successfully completing a login, the application will take the user to the main page. There are
several useful features implemented in the main page:

- Display the measurements from the Temperature, Humidity, Air pressure and Ambient light
sensors in separate graphs.

- Hide/unhide the measurements graphs.
- Export all the measurements from a session in .csv or .txt format.

- Select auto-refresh mode; in this mode the graphs will be automatically updated every 15
seconds.

- Set the timescale in seconds or minutes.
- Change the temperature unit between Celsius and Fahrenheit degrees.

Figures 21 and 22 show the main page of the cloud application and its several options.

war o1

Session ID: 67999F

@ Display Temperature Graph
MAC Address: 7496 play p Pl

8 Display Humidity Graph
& Display Air Pressure Graph
& Display Ambient Light Graph

Temperature Humidity

238

g -
< S
© &
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Figure 21. Cloud application — Data display (1)
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Cloud application
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- B Autorefresh
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File format:

Figure 22. Cloud application — Data display (2)

Finally, the logout button will close the current session and redirect the user to the index page.

Measurements data in the cloud application

As introduced in section 3.3, the main page of the cloud application has four graphs to plot each of the
measurements retrieved from the device sensors.

Each graph is individual and can be shown/hidden separately from the other graphs.

Since the amount of measurements stored in the database may be very high, the graphs will only plot
the last 30 measurements of the session.

In case the user desires to download all the measurements from the current session, the export button
allows him to download all the measurements either in .csv or .txt format. The fields contained for each
measurement in the file are described below:

- Timestamp: Unix timestamp stored in the database

- Name: Device name containing the last 4 digits of the MAC Address (e.g., RPK-7496)

- Session ID: 6 digit number

- MAC Address: Bluetooth MAC Address in EUI-64 format (e.g., 0060370000127496)

- Temperature: Temperature value in floating point with 2-digit precision in Celsius degrees.
- Humidity: Humidity value in floating point with 2-digit precision in Relative humidity.

- Air pressure: Air pressure value in floating point with 2-digit precision in hectoPascals.

- Ambient light: Ambient light value in floating point with 2-digit precision in lux.

In order to continually listen for requests from the mobile app and store the measurements in the
database, a broker application has been created in an individual server instance. This application

NXP loT — Weather Station User Guide
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End-to-end example

avoids overloading the available resources in the Cloud application. The broker application implements
an ActiveMQTT client which connects to an ActiveMQTT server in AWS and reads the new requests to
store the new values in the database.

For more details regarding the code implementation of the cloud and broker apps, please refer to
the Developer Guide.

Cloud app repository link: https://bitbucket.org/mobileknowledge/weather_station _demo-
cloudapp/src/master/

Broker app repository link: https://bitbucket.org/mobileknowledge/weather_station _demo-
brokerapp/src/master/

4. End-to-end example

Once the mobile and cloud applications have been presented separately, it is appropriate to show an
end-to-end example with the usage of both applications together.

Connect to the Rapid loT device

Before connecting to the Rapid IoT device, make sure that the Weather station FW is correctly flashed
in the device: the blue LED is continually blinking and the device is discoverable via Bluetooth.

After checking that the Rapid 10T device is working properly and the mobile phone has the Bluetooth
connectivity active, open the NXP 10T — Weather station app. The Rapid IoT device should appear in
the Available devices table. See Figure 23. Click on the device in the table to trigger the connection.

all movistar & 11:42 @ 9 72% =

Weather Station
TUTORIAL SETTINGS
No device connected

Available devices:

“ RPK-7496

b ¥ 4
A
Figure 23. Discovered device in mobile app

Once the device is connected to the mobile app, the data display view is opened in the mobile app with
the session ID generated. See Figure 24.

NXP loT — Weather Station User Guide
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End-to-end example

all movistar & 16:45 @ 9 71% m)

{ Back Data display

Connected to: RPK-7496

Session ID: 4A070F

CLOUD SETTINGS

b, Y 4
4\

Figure 24. Data display in mobile app

Login into the cloud application

Now open the cloud application and introduce the session ID displayed in the mobile app together with
the last 4 digits of the Rapid IoT device to login into the cloud application. If you don’t remember how to
obtain the login information, please check Section 3.3. See Figure 25.

RAPID IOT Buy now! I

Bluetooth MAC Address

7496

NXP SEMICONDUCTORS "
Session ID

Weather Station Demo
N

Figure 25. Login into the cloud application
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End-to-end example

Using the cloud application

When logged into the cloud application, the main page will appear and the graphs will show the
measurements that have already being sent to the database. In case the user wants to see any
particular point in the graph, it is just necessary to hover the mouse pointer on the desired
measurement to read. See Figure 26.

RAPID 10T

Session ID: 4A070F

8 Display Temperature Graph
MAC Address: 7496 play 2 P

Display Humidity Graph
@ Display Air Pressure Graph
Display Ambient Light Graph

Temperature Humidity

Jan 10, 2019, 4:52:23 PM
Temperature: 30.53

Temperature (°C)
Humidity (%

Figure 26. Reading measurement from a table

Apart from reading the data in the tables, it is also possible to export all the measurements belonging to
that session ID. An example of an exported .csv file is shown in Figure 27.

A B C D E F G H I ) K L M N (0} P
Timestamp; Name; SessionlD; MAC Address; Temperature; Humidity; Pressure; Light
1547135395; RPK-7496; 4A070F; 0060370000127496; 30.53; 13.21; 1015; 106.14
1547135394; RPK-7496; 4A070F; 0060370000127496; 30.53; 13.12; 1015; 106.14
1547135392; RPK-7496; 4A070F; 0060370000127496; 30.53; 13.16; 1015; 106.14
1547135392; RPK-7496; 4A070F; 0060370000127496; 30.53; 13.16; 1015; 106.14
1547135391; RPK-7496; 4A070F; 0060370000127496; 30.53; 13.18; 1015; 106.14
1547135389; RPK-7496; 4A070F; 0060370000127496; 30.55; 13.18; 1014; 106.14
1547135389; RPK-7496; 4A070F; 0060370000127496; 30.55; 13.17; 1015; 106.14
1547135388; RPK-7496; 4A070F; 0060370000127496; 30.55; 13.17; 1015; 106.14
1547135386; RPK-7496; 4A070F; 0060370000127496; 30.55; 13.19; 1015; 106.14
1547135386; RPK-7496; 4A070F; 0060370000127496; 30.55; 13.12; 1015; 106.14
1547135385; RPK-7496; 4A070F; 0060370000127496; 30.56; 13.12; 1015; 106.14
1547135383; RPK-7496; 4A070F; 0060370000127496; 30.53; 13.18; 1014, 106.14
1547135383; RPK-7496; 4A070F; 0060370000127496; 30.53; 13.16; 1015; 106.14
1547135382; RPK-7496; 4A070F; 0060370000127496; 30.53; 13.16; 1014; 106.14
1547135380; RPK-7496; 4A070F; 0060370000127496; 30.56; 13.14; 1014; 106.14
1547135380; RPK-7496; 4A070F; 0060370000127496; 30.56; 13.16; 1015; 106.14
1547135379; RPK-7496; 4A070F; 0060370000127496; 30.53; 13.16; 1015; 106.14
1547135378; RPK-7496; 4A070F; 0060370000127496; 30.53; 13.21; 1015; 106.14
1547135378; RPK-7496; 4A070F; 0060370000127496; 30.53; 13.21; 1015; 106.14
1547135376, RPK-7496; 4A070F; 0060370000127496; 30.56; 13.21; 1015; 106.14
1547135375; RPK-7496; 4A070F; 0060370000127496; 30.53; 13.21; 1015; 106.14

1547135375; RPK-7496; 4A070F; 0060370000127496; 30.53; 13.23; 1015; 106.14
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Figure 27. Exported measurements in .csv format

NXP loT — Weather Station User Guide
20 PRELIMINARY NXP Semiconductors




End-to-end example

In Figure 28 some other configurations for the cloud application are shown.
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Figure 28. Configurations of the cloud application

As implemented in the mobile applications, the temperature unit can be changed between Celsius and
Fahrenheit degrees. When changed from one unit to another, it is necessary either to manually refresh
the website or wait until the next auto-refresh cycle.

The same happens with the timescale. It can be changed between seconds and minutes; once it has
been changed, the website needs to be refreshed to take effect.

By selecting the Auto-refresh checkbox, the graphs will be automatically refreshed every 15 seconds;
otherwise, it is necessary to manually click on the ‘Refresh’ button.

Clear database

Each user has a limited space in the cloud application of 1 Mb to store measurements. In order to avoid
exceeding this limit, it is a good practice to clear the database in the mobile application once finished
with the current session. Otherwise the system will automatically delete the oldest measurements to
store the new ones.

Figure 29 shows how to clear the database in the mobile app.

When the data from the database is closed, the data plotted in the graphs is cleaned. This can be seen
in Figure 30.
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End-to-end example

Clear cloud data

Are you sure you want to delete the
data related to this device in the

database?

Figure 29. Clear database in mobile applications
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Figure 30. Cleared measurements in the cloud application

Close session and disconnect

Finally, to correctly close the current session, go to the main view of the mobile application. There are
two options to disconnect from a device:

- Select another device in the table and connect to it.
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Revision history

- Long press the currently connected device and disconnect from it.

Figure 31 shows the current device marked as connected in the main menu. After a long press, we will
disconnect from it and close the current session. This is shown in Figure 32.

wll movistar 16:50 @ 9 70% = )

Weather Station

Connected to: RPK-7496

Available devices:

N

Figure 31. Connected device marked in the main menu

Disconnect device

Please confirm you want to disconnect
from the device

Figure 32. Disconnecting from a device
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Revision history

Table 2. Sample revision history

Revision number

Date

Substantive changes

1.0

01/2019

Initial release

NXP loT — Weather Station User Guide

24

PRELIMINARY

NXP Semiconductors






How to Reach Us:

Home Page:
nxp.com

Web Support:
nxp.com/support

(=)
o
o
w
=

)

PO

VRoHS

Information in this document is provided solely to enable system and software
implementers to use NXP products. There are no express or implied copyright licenses
granted hereunder to design or fabricate any integrated circuits based on the
information in this document. NXP reserves the right to make changes without further
notice to any products herein.

NXP makes no warranty, representation, or guarantee regarding the suitability of its
products for any particular purpose, nor does NXP assume any liability arising out of
the application or use of any product or circuit, and specifically disclaims any and all
liability, including without limitation consequential or incidental damages. “Typical”
parameters that may be provided in NXP data sheets and/or specifications can and do
vary in different applications, and actual performance may vary over time. All operating
parameters, including “typicals,” must be validated for each customer application by
customer’s technical experts. NXP does not convey any license under its patent rights
nor the rights of others. NXP sells products pursuant to standard terms and conditions
of sale, which can be found at the following address: nxp.com/SalesTermsandConditions.

Registered trademarks: NXP, the NXP logo, NXP SECURE CONNECTIONS FOR A
SMARTER WORLD, COOLFLUX, EMBRACE, GREENCHIP, HITAG, 12C BUS, ICODE,

JCOP, LIFE VIBES, MIFARE, MIFARE CLASSIC, MIFARE DESFire, MIFARE PLUS,
MIFARE FLEX, MANTIS, MIFARE ULTRALIGHT, MIFARE4MOBILE, MIGLO, NTAG,
ROADLINK, SMARTLX, SMARTMX, STARPLUG, TOPFET, TRENCHMOS, UCODE,
Freescale, the Freescale logo, AltiVec, C-5, CodeTEST, CodeWarrior, ColdFire, ColdFire+, C-
Ware, the Energy Efficient Solutions logo, Kinetis, Layerscape, MagniV, mobileGT, PEG,
PowerQUICC, Processor Expert, QorIQ, QorIQ Qonverge, Ready Play, SafeAssure, the
SafeAssure logo, StarCore, Symphony, VortiQa, Vybrid, Airfast, BeeKit, BeeStack, CoreNet,
Flexis, MXC, Platform in a Package, QUICC Engine, SMARTMOS, Tower, TurboLink, and
UMEMS are trademarks of NXP B.V. All other product or service names are the property of
their respective owners.

ARM, the ARM logo, and Cortex are registered trademarks of ARM Limited (or its subsidiaries)
in the EU and/or elsewhere. mbed is a trademark of ARM Limited (or its subsidiaries) in the EU

and/or elsewhere. All rights reserved.

IEEE nnn, nnn, and nnn are registered trademarks of the Institute of Electrical and Electronics
Engineers, Inc. (IEEE). This product is not endorsed or approved by the IEEE. Java are
registered trademarks of Oracle and/or its affiliates. The Power Architecture and Power.org
word marks and the Power and Power.org logos and related marks are trademarks and service

marks licensed by Power.org. (Add contract language here, as necessary.)

© 2016 NXP B.V.


http://www.freescale.com/
http://www.freescale.com/support
http://www.freescale.com/SalesTermsandConditions
http://www.freescale.com/SalesTermsandConditions

