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1 Overview

FreeMASTER sensor tool is the evaluation and application development software based on NXP FreeMASTER
framework for 10T, industrial, and medical sensors. It provides an out-of-box sensor demonstration GUI for
quick sensor evaluation. It also provides a development framework for end users to extend/create their custom
applications.

FreeMASTER" is a real-time debug monitor and data visualization tool ideal for application development in
support of loT, industrial, and medical applications. FreeMASTER:

* supports non-intrusive monitoring of variables on a running system
« displays multiple variables on oscilloscope-like displays as standard widgets (gauges, sliders, and more)
* displays variable data in text form, offering simple-to-use data recorders.

FreeMASTER can link with custom HTML, MATLAB, or Excel to other scriptable frameworks to add MCU
hardware into control loops.

The FreeMASTER sensor tool enables quick out of the box sensor demonstrations and provides flexibility for
end users to rapidly prototype and create custom GUIs.

2 Features

* Real-time sensor output monitoring: Monitor multiple memory variables at individual sampling rates and
chart up to eight streams in the oscilloscope/graph view.

* Real-time sensor register control: Modify memory variables and registers in real-time. Control hardware
with real-time registers, and control the write capability of variables.

» Data visualization: Enables third-party instrumentation components inserted into the HTML code as
embedded ActiveX objects. Allows for the creation of user-friendly displays of complex real-time data
dashboards.

* Sensor register page: Provides a register map of the sensors and allows quick read and write of different
register bits in real-time, allowing detailed sensor evaluation.

* Out of the box sensor demonstration: Provides quick visualization of sensor data and other sensor outputs
based on the pre-configured sensor settings in the firmware.

» Ease of use: Development platforms integration
— Integration with MCUXpresso[2] SDK and ISSDK! with multiple toolchain support (MCUXpresso IDE, IAR,

KEIL, Arm GCC) for embedded application development.

— JavaScript-powered HTML control forms can be extended. Users can provide an arbitrary collection of
open source instrumentation gauges, dials, knobs, and sliders to create complex, elegant custom visual
dashboards.

* Real-time sensor data logging: Supports real-time data logging using the "Pipes" feature at higher data
rates (tested up to 400 Hz).
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3 Installing FreeMASTER sensor tool

3.1 Prerequisite

This document assumes completion of the following prerequisites prior to attempting to run the FreeMASTER
Sensors tool.

* Availability of supported Sensor evaluation board!.

» User understanding of the debug environment set up for the Freedom family of development boards using
OpenSDA@ or third-party debugger with their IDE of choice

* Recommended toolchain/IDE (MCUXpresso IDE@) is installed on the development PC.

» User familiarity with the MCUXpresso SDK and ISSDK.

* Windows drivers are installed on the development PC corresponding to the OpenSDA application selected.

3.2 System configuration
Table 1 shows the system configuration required for the sensor evaluation tool.

Table 1. Recommended system configuration

Parameter Recommended Configuration
Operating System Microsoft Windows 7 or later
Communication to the target hardware Serial RS-232 or USB port
Processor Speed 2.8 GHz

RAM 8 GB

Free hard disk space 20+ GB

3.3 Download and install FreeMASTER

The FreeMASTER application is distributed as a standalone, single-file, self-extracting, executable file.

Download the latest installer file from the FreeMASTER tool Windows installation pagem, run it, and proceed
according to the onscreen instructions. For more details, refer to the FreeMASTER for Embedded Applications

user guide@].

The FreeMASTER installation comes with several plug-in modules, enabling it to access the target hardware
over alternative communication interfaces.

e The BDM Communication plug-in enables FreeMASTER to perform basic memory access operations on
the supported platforms without any target CPU intervention. The BDM plug-in supports the BDM and JTAG
debugging probes like the PE Micro Multilink, SEGGER J-Link, and Arm CMSISDAP.

* The packet-driven BDM Communication plug-in can be used as an additional layer on top of the BDM plug-
in to enable high-level protocol commands like Recorder, TSA, or memory protection. The BDM plug-in uses
either the JTAG or BDM interface to exchange communication protocol frames with the target driver, rather
than just accessing the data directly.

* The FreeMASTER-over-CAN plug-in enables using FreeMASTER services over a CAN interface.

For more details about the communication plug-in modules, see the "readme" documents installed together with
the latest FreeMASTER application.
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3.4 Download and install FreeMASTER sensor tool

The FreeMASTER sensor tool provides the following:

» Sensors FreeMASTER embedded application: an ISSDK-based sensor embedded application, integrated with
FreeMASTER drivers, using a proprietary communication protocol to communicate to FreeMASTER host side.

» Sensors FreeMASTER Host GUI: FreeMASTER based host GUI application enabling direct read/write access
mapping to sensor registers, variables along with control page, and register page implementation.

To download and install the FreeMASTER sensor tool, perform following steps:

1. Download the windows installer from the "Download" section on the FreeMASTER sensor tool webpage.

2. Run the installer and follow any onscreen instructions. By default, the installer app installs the package into
c:\nxp\FreeMASTER_Sensor_Tool folder and refer to it as "<FreeMASTER Sensor Tool directory>".

<FreeMASTER sensor tool directory>

css <Folder containing CSS files>

docs <Folder containing user manual document>
js <Folder containing required JS packages>
resources <Folder containing images>

sensors <Folder containing sensor specific GUIs>
— fx1s8471

— fx1s8962

— fx1s896xaf

— fx1s8974cf

— fx1s896laf

— fx1s8971cf

—— nmh1000

— fx0s8700

— mma865x

4 Running Out-of-box sensors demonstrations

4.1 Plug-in sensor evaluation board

1. Connect the sensor evaluation board to the PC via the USB cable between the OpenSDA USB port on the
board and the USB connector on the PC.

The current release supports the following sensor evaluation boards:

¢ FRDM-K22F-A896x (FXLS8964AF, FXLS8967AF Demo)

* FRDM-STBA-A896x (FXLS8964AF, FXLS8967AF Demo using LPCXpresso55S16-EVK)
* FRDM-K22F-A8974 (FXLS8974CF Demo)

* FRDM-STBI-A8974 (FXLS8974CF Demo using LPCXpresso55S16-EVK)

« FRDM-STBI-A8971-A8971 (FXLS8971CF Demo using LPCXpresso55S16-EVK)
* FRDM-STBA-A8961 (FXLS8961AF Demo using LPCXpresso55S16-EVK)

¢ FRDMSTBI-NMH1000 (NMH1000 Demo using FRDM-KE152)

¢ FRDM-K64F-AGMO01 (FXOS8700 Demo)

¢ FRDM-K64F-AGM04 (MMA8652 Demo)

* FRDMKL27Z-A8471 (FXLS8471 Demo)

¢ FRDM-K22F-AGMP03 (FXLS8962 Demo)
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Note: This document refers to FRDM-K22F-A8974 (FXLS8974CF Demo) for execution steps. For other
supported sensor demos, apply similar steps.

2. Connect FRDM-K22F-A8974 evaluation kit to the development PC via the USB cable between the
OpenSDA USB port on the board and the USB connector on the PC.

Note: In order to run FXLS8974CF with LPCXpresso55S16-EVK, Connect USB cable from LINK2 port on
LPC55S816-EVK to your test machine.

4.2 Download sensor demo firmware

1. Go to “<FreeMASTER sensor tool directory>/sensors/fxls8974cf” folder.

< FreeMASTER sensor tool directory >

L sensors <Folder containing sensor specific GUIs>
L— fx1s8974cf

— FRDM STBI A8974 FXLS8974CF _Demo .pmpx

— demo details.htm

— frdmk22f a89xx i2c project.bin

— frdmk22f a89xx spi project.bin

— hardware configuration.htm

— index.html

— lpcxpresso55s16 a89xx i2c project.bin

— lpcxpresso55s16 a89xx spi project.bin

— reg.csv

2. Drag and drop “frdmk22f_a89xx_i2c_project.bin” firmware into “FRDM-K22FD” virtual mass drive on the
Windows PC. When the file copy operation completes, unplug and replug the board into the Windows PC.

Note: In order to run FXLS8974CF demo with LPCXpresso55S16-EVK, follow these steps:
* Check your test machine "Device Manager", you should see LPC-Link|| UCom Port (COMx) popping up.
* Go to “<FreeMASTER sensor tool directory>/sensors/fxIs8974cf/lpc55s16_loader” folder.
* Open a command prompt to Ipc55s16_loader folder.
* Run "Ipc55s16_load.bat COMXx ../<*.bin>" on command prompt.
— COMx is the COM port identified under your test machine's "Device Manager".
— *bin is the bin file e.g. "lpcxpresso55s16_a89xx_i2c_project.bin" or "lpcxpresso55s16_a89xx_spi
project.bin”.
* Follow the instructions when Ipc55s16_load.bat is executed.

4.3 Run sensor demo

1. Launch FreeMASTER Windows application.
2. Click “Connection Wizard” and click “Next>".
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& Project - FreeMASTER - b4
SEDD e E RS e B2 e 0[] 4 RN [Troms We B L 888
: fle Edit View Explorer Project Iools Help
Welcome to FreeMASTER
Get more information
r B
What's New in Communication Drivers in Visit FreeMASTER FreeMASTER community User's Manual
Version 3.1? MCUXpresso SDK home page forum
5 Read more about new Get the FreeMASTER MCU Access older versions and Share your experience or Open the application
Sl Mh ‘ o i features implemented. driver middleware. MCU drivers. ask questions. manual in PDF format.
iame. alue
- <
Explore the board
Connection wizard
More content may be
available after you connect
to the target board.
v
- 4
< >
“ | e proge
Ready Not connected
aaa-040317
Figure 1. FreeMASTER welcome screen

3. Select “Use direct connection to on board USB port” and click “Next>".

Select Communication Port Type

(@ Use direct connection to on-board USB port

(" Connectover LIN bus with USB-to-LIN bus module

@ Use Microsoft DCOM technology to connect,
(" Use HTTP protocol to connect.

(" Use plain-old serial line or USB-to-Serial converter cable

VWhat communication interface is used to connect your host computer and the target board?

(" Connectthrough a debugger probe or on-board debugger interface

(~ Connectover CAN bus with CAN card or USB-to-CAN module

(" Connectto board through a remote computer which runs the FreeMASTER Server

Figure 2. Communication port selection dialog

< Back

I Next> |

Cancel

aaa-040318

4. The FreeMASTER tool detects the COM port with the configured baud-rate automatically. Confirm the COM
port and baud-rate, click “Next>".
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Probing UART Ports X

UART computer ports include the hardware RS232 intefraces. USB-to-UART serial cables as well as
direct USB connection to target application running FreeMASTER USB-CDC driver.

Make sure your target application is compiled with FreeMASTER Communication Driver with the
FMSTR_USE_SCI. FMSTR_USE_LPUART or FMSTR_USE_USB_CDC configuration option.

Senal UART Ports to probe: Baud-rates to probe:

[ COM3 - USB Serial Device (COM3) i |0 921600
(] 500000
(] 460800
(] 256000
vl 230400
[ 128000 ad

Al [ MNone | Guess RS232 Options | Alll None| Typicall

<Back | MNext> Cancel

aaa-040319

Figure 3. Probing UART ports panel

5. FreeMASTER detects the board connection and asks to confirm the detected settings. Confirm by selecting
“Yes” and click “Finish”.

Board Detected at UART Ports X

FreeMASTER has detected a board connected to COM22 UART port at communication
baud rate of 115200 bps. Do you want to keep the settings?

(® Yes, use the detected port settings and start using FreeMASTER tool.

" No, leave the Connection Wizard without any changes made.

< Back I Finish I Cancel

aaa-040320

Figure 4. Board detection confirmation panel

6. FreeMASTER opens an option to “Open an Existing Project”. Select the option.
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& Project - FreeMASTER - b4
= oo & E= B Bl Tahoma e
Fle Edit View Explorer Project Iools Help
~
) i
Get more information
What's New in Communication Drivers in Visit FreeMASTER FreeMASTER community User's Manual
Version 3.1? MCUXpresso SDK home page
Read more about new Get the FreeMASTER MCU Access older versions and Share your experience or Open the application
features implemented. driver middleware. MCU drivers. ask questions. manual in PDF format.
Explore the board
Name Value
Project
Continue with this Project Open an Existing Project <::|
Hide this welcome message Browse your disk folders
and continue working with and open a FreeMASTER
an empty project. project file.
v
This page is rendered by Intemet Explorer. )
‘. | e proge
RS232 UART Communication; COM22; speed=115200
aaa-040321

Figure 5. Open existing project dialog

7. Browse to “<FreeMASTER sensor tool directory>/sensors/fxls8974cf” folder and select
“FRDM_STBI_A8974 FXLS8974CF_Demo” Sensor demo project. Click “Open”.

& open X
« v 1 « FreeMASTER Sensor_Tool » sensors > fxIs8974cf ~ O 2 Search fxIs8974cf

Organize New folder =~ I @
Work ~  Name

= This PC FRDM_STBI_A8974_FXLS8974CF_Demo
_# 3D Objects

[ Desktop

|‘j Documents

'v Downloads

J’ Music

&= Pictures

m Videos

L& OSDisk (C)

=~ Desktop (\\NXW11062\Users\nxft

[ i IS >
File name: | FRDM_STBI_A8974_FXLS8974CF_Demo V‘ FreeMASTER Project Files (:pm ~
Cancel
aaa-040322

Figure 6. Open sensor demonstration project

8. FreeMASTER launches the FXLS8974CF sensor demo and opens the control page. On this page, the user
views sensor power control selections, FS/ODR selections, Offset/Noise measurement selection, along with
time-series charts for accelerometer samples.
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[E FROMK22F-A8974 FXLS8974CF_Demo - FreeMASTER - X
{ Fle Edit View Explorer Project Tools Help
o X N N R N N R F NN AP =02 [ vwai e -lm s u 88
FRDM-K221 H
% véno oSae FreeMASTER FXLS8974CF 3-axis Accelerometer Demo
*4% Hardware Configuration
&7 Oscilloscope FXLS8974CF 3-axis Accelerometer Demo FXLS897ACF Register Page
1% FXLSBI6XAF _DataStreaming
18 Recorder_Accel
s FreeMASTER FRDM-K22F-A8974 FXLS8974 Demo
* This Demo is using FRDM-STBI-A8974 shield board having FXLS8974CF 3-axis Accelerometer connected to FRDM-K22F MCU (refer to Demo Details tab for more details)
 The demo showcase reading of FXLS8974CF registers, embedded events and communicating to host using FreeMASTER serial communication driver.
 The demo also showcase updating (writing) FXLS8974CF registers configuration from host using FreeMASTER serial communication driver.
Accel FS/ODR Accel Offset/Noise Calculation Self-Test Power Control
Selection (Offset units = g and Noise units = ug/rtHz) (compute STOC and STOF) Selection
Full Scale Range X_Offset Y_Offset Z_Offset X_STOC Y_STOC z.sT0C
g Accel Wake Mode OSR
4G v -0.01278 0.00470 -0.05539 =5 32 -106
Low Power .
X_rms Y_rms Z_ms X_STOF Y_STOF Z_STOF Temperature(DegC)
Wake ODR Range (in =
H2) 0.00819 0.00685 0.01036 -10 -6 16
400 Hz B
“
Calculate Offset and N Perform Self-Test
25.00
Accelerometer Data
12
o —————. et——et—ty ooy oo oo I AcceX]
40 I Accelv]]
I AcceiZ])
iame. | value | unit N
0.006 g =
0004 g
1053 g
25 Degc
0 DEC
x84 HEX 0 gt
0 DEC o
T SEETETES S e FETETTEFE CFFTTETEE ¢ T TFFFT IS ¢
10 DEC
6 DEC Time (5)
f -16 DEC
| complete_selftest 1 DEC
| read_offset 00 HEX
| read _triager 0 DEC
00 HEX
Lt o DEC Sensor Data Change Detection - Outside of Threshold Event
E 0 DEC 5
0x0 HEX
| mods_value 0x0 HEX z [____alesi]
" odr_value 030 HEX o 05
| offeet 07 HEX .
I riger o s — 5 o
| valu 030 HEX a
| accel_offx -0.01278 g 8 05
| accel_offy 0.00470 g @
| accel offz 0.05538 q 10
0.00815  ug/rtz R ° N © CRPRIRR N x Ao N
000685 ugiti - B O I A A S A At S S A S L T
|Application Co... | PlVariable Stimulus| 23 Variable Watch Time )
Ready

Figure 7. FreeMASTER sensor demonstration: Control Page

aaa-040323

9. To access the FXLS8974CF register set click “FXLS8974CF Register Page” tab. Click “Read All” to view
instantaneous values of the FXLS8974CF sensor registers in real-time.
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& FRDMK22F-AB974_FXLSB974CF_Demo - FreeMASTER - %
: Fle Edit View Explorer Project Tools Help
S H DB & & B D] e d e o R ] 4 A  [Tahoma W Bl
FRDM-K22F- = I
T D D FreeMASTER FXLS8974CF 3-axis Accelerometer Demo
™3 Hardware Configuration
5% Oacmons FXLS8O7ACF 3-axis Accelerometer Demo FXLS8074CF Register Page
12 FXLSB96XAF_DataStreaming
18 Recorder Accel FXLS8974CF Sensor DataSheet: Quick Reference
© Datalogging
FXLS8974CF Sensor Register Map Register Bit-Fields Details
‘Register Name Address. Access Size Data Bit-7. Bit-6. Bit-5. Bit-4 Bit-3 Bit-2 Bit-1 Bit-0 0
DlNT_STATUS 000 R o008 001 = = 5 = = = = =
OTemP_ouT 001 3 o008 000 0 o 0 0 0 o o o (/]
O vecM_LsB 02 R 0ox08 0x00
SIgE 5s g o o Register Bit-Fields Description ()
Doutxse o0s R o008 005
or Description
Dooutx mse 005 3 o008 000 -
Douryise o0 ) oo | 000 (@ sweconig
O our_y_mss o7 R 08 0x00 —_—
Hourizass 08 N 06 octt O toadConfig ‘
Name | valie | Unit - O ouT_Z Mss 0x09 R ox08 0x02
—| Accel - i DIRESERVED 00A 3 o0 )
| Accelz 1.064 a [ BUF_STATUS 0x0B. R 008 0:00
__|Temp 2 DegC 0x0C R 008 0x05
~|soco 0 DEC
| Basa96x whoami o Deur x msa 00D R o008 000
| trigger_selftest ] DEC O BUF_Y_LSB OX0E R 0x08 0x00
s ER oot | R | o | om
lzstoc s DEC 10 R ox08 oxif
| x.stof -lo DEC ox11 R ox08 0x02
| y_stof -6 DEC
Bt = I DPROD REV o2 3 o008 o3
__| complete_selftest 1 DEC OwWHO_AM_| ox13 R 0x08 x84
] read ot [ - Dsvs wooe we | R | om | o;
m I 00 HEX [ SENS_CONFIGT [H RW 08 ox13
0 DEC D SeNs_CONFIG2 ox16 RW o008 o002
57 DEC
o o D SENs_CONFIGS o7 AW o8 00
oxtf HEX [ SENS_CONFIG4 0x18 RW 0x08 001
02 HEX.
| 0xL7 HEX [ SENS_CONFIGS 019 RW 0x08 0x00
_ 0 DEC — I WAKE IDLE_LSB O0x1A RAW 008 0x00
r 030 HEX O WAKE_IDLE_MSB 0x1B. RW 0x08 0x00
= -0.01278 g
£l 0.00470 g O SLEEP_DLE LSB oc RW 008 00
O 005539 q DOISLeep IDLE MsB oD Aw o008 000
n 0.00819  ug/rtHz
0.00685  ug/rthiz O] ASLP_COUNT LsB Ox1E RAW 008 0x00
0] ASLP_COUNT_MSB Ox1F RW 0x08 0x00 -
Rlappiication Co... |[Blariable stimulus B3 Variable Watch | i puge
Ready RS232; port=COM3:speed=115200;
aaa-040324

10. Users can select specific registers and perform single register read or write actions in real-time. For a
chosen sensor register with read/write access, users can toggle bit-fields to change the register value.
Users can click “Write” to perform register write operation and/or perform register read by clicking “Read”.

[ FRDMK22F-A8974_FXLS8974CF_Demo - FreeMASTER - X
: File Edit View Explorer Project Jools Help
(O o L G e s B8 o T ] S Jroma s -|uBr B 8 [F]=
e FreeMASTER FXLS8974CF 3-axis Accel ter Dem
SRS DAL ree -axis Accelerometer vemo
*# Hardware Configuration
&% Oscilloscope FXLS8974CF 3-axis Accelerometer Demo FXLS8974CF Register Page
1% FXLSB96XAF_DataStreaming
# 3
18 Recorder Accel FXLS8974CF Sensor DataSheet: Quick Reference
B Datalogging
FXLS8974CF Sensor Register Map Register Bit-Fields Details
‘Register Name Address | Access Size Data Bit-7 Bit6. Bit-5 Bit-4. Bit3 Bit-2 Bit-1 Bit-0 0
CIINT_STATUS 000 R ox02 0x01 RST ST_AXIS_SEL[1] ST_AXIS SEL[0]  ST_POL SPLM FSR{1] FSRI0] ACTIVE
OITEmP_ouT 001 R o0 000 o T o o [ 1 0 0 1 | @
OveemLse o2 R ox08 0100
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Oourzise 008 R 0x08 ot ST_POL: 0~ Proof mass displacement for the selected axis s in the positive direction, 1 - Proof mass displacement for the D Load Config
Name | value | Unit = O ourz Mse 0x09 R 0x08 002 selected axis is in the negative direction.
LI :zz:‘; SEE 3 CIRESERVED 0X0A R 0x08 £ SPI_IVE: 0= 4-wire interface mode is selectad, 1 - 3-wire interface mode is selectad.
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| trigger_selftest 0 DEC Osury.ise Ox0E R 0x08. 0x00
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5 FreeMASTER sensor tool development flow

5.1 Creating sensor embedded application

1. Migrate the ISSDK-based embedded application to use FreeMASTER drivers and FreeMASTER Proprietary
Comm Protocol to communicate to host side.

2. Figure 10 shows the sensor embedded application development flow:

| : add FreeMASTER library and ! : identify your embedded | !
| | drivers for the target | > | application output variables | :
I _________________ P M
t ! '
r-r—-—————"FT=-——-———=—-=- il | ________________ I
| your embedded application | | create a TSA (Target Side

| add the output variables into

|
|
|
e e ________1 | Address)translation tableand | |
[
I TSA translation table : 1

|
T —————————- 1T T Yoo — !
| call FreeMASTER | | call FreeMASTER 11
| execution API in your target |4—| communication interface and 11
| application execution loop | | module initialization APls (]
______________ 4 S | |

aaa-040330

Figure 10. Sensor embedded application development flow

3. Start with the ISSDK out-of-box embedded application project for the supported sensor toolbox evaluation
kit.
4. Add FreeMASTER drivers for the desired platform into the embedded project.
Identify the target output variables to control, monitor, and visualize using the sensor host application.
6. Create a TSA (Target Side Addressable) translation table using FreeMASTER macros and add user
identified output variables into TSA.
7. Call FreeMASTER communication to initialize the APl and module initialize the API as part of the application
initializations.
8. Call the FreeMASTER execution API in the application execution loop.
9. With these changes completed in the embedded application, the FreeMASTER sensor embedded
application is ready.
10. Rebuild the embedded project and program the FRDM-K22F-A8974 evaluation kit.

i

5.2 Creating sensor host gui application

1. Create the sensor host GUI application using out-of-box demo template.
2. Figure 11 shows the sensor host GUI application development flow:
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| add TSA mapped variables | | add oscilloscope(s) to your GUI |
| into FreeMASTER GUI watch l—’| project and add TSA mapped |
| |

| window | variables (e.g. Accel X, Y, Z)

|

|

|

|

|

|

I |
| open FreeMASTER, connect I create your GUI control page using |
I board with target application : FreeMASTER json-rpc APIs for |
|

|

|

|

|

|

|

|

—
|
|
|
i
|
|
|
|
|
|
|

flashed, run connection wizard reading/writing mapped variables |
|

|

|

|

——————————————————————————— 51

save the FreeMASTER GUI | | use HTML control page template | |
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l_ ____________ - L e e e — — = I

_____________________________ J
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Figure 11. GUI Application flow

3. Launch the FreeMASTER Windows application. Connect the FRDM-K22F-A8974 evaluation kit to the
development PC using a USB cable connected between the OpenSDA USB port on the board and a USB
connector on the PC.

4. Run the connection wizard on the FreeMASTER application. The connection wizard detects the COM port
and starts an empty project.

[FR STER
= H®@® - ] b | 4o 3| B 25 | |:| § 5 K2 :[Tahoma We -

Fle Edit View Explorer Project Tools Help

Please specify the URL of the document describing the item currently selected in the project tree.
= Show me where canl do it

If you don't want to specify the description document for each item in the project tree, you can hide the "tab" with this message by setting up the single "Control Page".

The Control Page will be statically displayed regardless of the project tree selection. When both Control Page and item description document URL are set up, both tabs will be

available.

+ Show me where can | specify the Control Page
| Variable X
4 Defiit
— i ] pefriton | Modiying |
Variable name: |AccelX J Sampling period: ~| Showas: |REAL ~
T Show
Address: [fegisters.accel0] 21 ||| Whenthe value is received (o2l (o [ s
- Fixed diaits =
Type:  [foaingpoit v | Size: i ¥ shitit [0 =] bitsright and. (optional)
Format  |[EEE floating point maskwith: [lomask(1) | | | [~ Exponential
Realtype transformation Text enumeration (after transform)
hions =1 nie [t [~ Enumeration enabled [ " .
defautt: [unknown v Show number
[~ Use 'Moving Averages' filter
ot . v
History fme: [5000 =] ms
oK Gancel ) >
O
Done RS232 UART Communication: COM22: speed=115200
aaa-040326

Figure 12. Create empty GUI project

5. Add TSA mapped variables into the FreeMASTER “Variable Watch” window.
» Double-click in the “Variable Watch” window, select the variable address (TSA mapped variable in the
embedded application) and assign a variable name for it.
¢ Check the variable type and size.
* Make the sampling period as “fastest”.
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¢ Change the variable unit field, for example, G for acceleration output.

6. Go to the “Project Tree” and rename the project name by right-clicking on the “New Project” and selecting
the properties settings.

7. Right-click the project name and select “Create Oscilloscope” to add one or more oscilloscopes to the
project and add watch variables (for example, Accel X):
¢ Add a name for the project oscilloscope in the “Main Settings”.
¢ Go to “Variables” tab and add variable (AccelX)

Oscilloscope Properties

Main Settings Variables IDala Capture I

Graph Vanables and Y-Blocks: Y-block Left Asis ¥-black Right Axis
E—: Graph Hlock - - Label: [Accelx Label: [tAxis

Min: -10 El: [v auto Min: |10 Elj [
Max |10 3: [v auto Max: |10 3: [~

Style: |Line A Style: |Line
o
Variable Trigger Properties
QAddEIOCk Qﬂemove 3 = Trigger mode: ‘Oﬁ J I
Variable ‘ r
Threshold: 0
i = |
_ g | —~
OK Cancel |
aaa-040327
Figure 13. Add watch variable to oscilloscope
8. The watch variable is successfully added into the oscilloscope.
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& Project - FreeMASTER - b4
== o) 2} # (] i [i] e e - =
Fle Edit View Osdlloscope Project Tools Help

New Project 12

8 New Oscilloscope]

10

Name Value
AccelX 0.020252 unit

4 | _hew Oscloscops
Done R$232 UART Commurica: tion; COM22; speed=115200 Scope Running

aaa-040328

Figure 14. Visualize watch variable on oscilloscope

9. Create the GUI control page using FreeMASTER json-rpc APIs for reading/writing mapped variables.

10. Use the available, out-of-box example HTML control page template to add custom widgets such as drop-
down, display boxes, buttons, and charts.

11. Save the FreeMASTER GUI project (*pmpx).

12. After performing these steps, the sensor host application is ready for use. Any user with FreeMASTER
installed can import this project (*pmPx).
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Notwithstanding any damages that customer might incur for any reason
whatsoever, NXP Semiconductors’ aggregate and cumulative liability
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accordance with the Terms and conditions of commercial sale of NXP
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limitation specifications and product descriptions, at any time and without
notice. This document supersedes and replaces all information supplied prior
to the publication hereof.

Suitability for use — NXP Semiconductors products are not designed,
authorized or warranted to be suitable for use in life support, life-critical or
safety-critical systems or equipment, nor in applications where failure or
malfunction of an NXP Semiconductors product can reasonably be expected
to result in personal injury, death or severe property or environmental
damage. NXP Semiconductors and its suppliers accept no liability for
inclusion and/or use of NXP Semiconductors products in such equipment or
applications and therefore such inclusion and/or use is at the customer’s own
risk.

Applications — Applications that are described herein for any of these
products are for illustrative purposes only. NXP Semiconductors makes no
representation or warranty that such applications will be suitable for the
specified use without further testing or modification.

Customers are responsible for the design and operation of their
applications and products using NXP Semiconductors products, and NXP
Semiconductors accepts no liability for any assistance with applications or
customer product design. It is customer’s sole responsibility to determine
whether the NXP Semiconductors product is suitable and fit for the
customer’s applications and products planned, as well as for the planned
application and use of customer’s third party customer(s). Customers should
provide appropriate design and operating safeguards to minimize the risks
associated with their applications and products.

NXP Semiconductors does not accept any liability related to any default,
damage, costs or problem which is based on any weakness or default

in the customer’s applications or products, or the application or use by
customer’s third party customer(s). Customer is responsible for doing all
necessary testing for the customer’s applications and products using NXP
Semiconductors products in order to avoid a default of the applications
and the products or of the application or use by customer’s third party
customer(s). NXP does not accept any liability in this respect.
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Suitability for use in automotive applications — This NXP product has
been qualified for use in automotive applications. If this product is used

by customer in the development of, or for incorporation into, products or
services (a) used in safety critical applications or (b) in which failure could
lead to death, personal injury, or severe physical or environmental damage
(such products and services hereinafter referred to as “Critical Applications”),
then customer makes the ultimate design decisions regarding its products
and is solely responsible for compliance with all legal, regulatory, safety,
and security related requirements concerning its products, regardless of
any information or support that may be provided by NXP. As such, customer
assumes all risk related to use of any products in Critical Applications and
NXP and its suppliers shall not be liable for any such use by customer.
Accordingly, customer will indemnify and hold NXP harmless from any
claims, liabilities, damages and associated costs and expenses (including
attorneys’ fees) that NXP may incur related to customer’s incorporation of
any product in a Critical Application.

Export control — This document as well as the item(s) described herein
may be subject to export control regulations. Export might require a prior
authorization from competent authorities.

Evaluation products — This product is provided on an “as is” and “with all
faults” basis for evaluation purposes only. NXP Semiconductors, its affiliates
and their suppliers expressly disclaim all warranties, whether express,
implied or statutory, including but not limited to the implied warranties of non-
infringement, merchantability and fitness for a particular purpose. The entire
risk as to the quality, or arising out of the use or performance, of this product
remains with customer.

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

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

or incidental damages (including without limitation damages for loss of
business, business interruption, loss of use, loss of data or information, and
the like) arising out the use of or inability to use the product, whether or not
based on tort (including negligence), strict liability, breach of contract, breach
of warranty or any other theory, even if advised of the possibility of such
damages.

Notwithstanding any damages that customer might incur for any reason
whatsoever (including without limitation, all damages referenced above and
all direct or general damages), the entire liability of NXP Semiconductors,

its affiliates and their suppliers and customer’s exclusive remedy for all of
the foregoing shall be limited to actual damages incurred by customer based
on reasonable reliance up to the greater of the amount actually paid by
customer for the product or five dollars (US$5.00). The foregoing limitations,
exclusions and disclaimers shall apply to the maximum extent permitted by
applicable law, even if any remedy fails of its essential purpose.

Translations — A non-English (translated) version of a document, including
the legal information in that document, is for reference only. The English
version shall prevail in case of any discrepancy between the translated and
English versions.

Security — Customer understands that all NXP products may be subject to
unidentified vulnerabilities or may support established security standards or
specifications with known limitations. Customer is responsible for the design
and operation of its applications and products throughout their lifecycles

to reduce the effect of these vulnerabilities on customer’s applications

and products. Customer’s responsibility also extends to other open and/or
proprietary technologies supported by NXP products for use in customer’s
applications. NXP accepts no liability for any vulnerability. Customer should
regularly check security updates from NXP and follow up appropriately.
Customer shall select products with security features that best meet rules,
regulations, and standards of the intended application and make the
ultimate design decisions regarding its products and is solely responsible
for compliance with all legal, regulatory, and security related requirements
concerning its products, regardless of any information or support that may be
provided by NXP.

NXP has a Product Security Incident Response Team (PSIRT) (reachable
at PSIRT@nxp.com) that manages the investigation, reporting, and solution
release to security vulnerabilities of NXP products.
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