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1. Demo overview

FXTH
RF emitter
LF receiver

Reference project: B LF 125kt
TPMS_MKWO1_LF_RF_Communication_KDS3 T GPIOs
IDE - MKWO01
: . -—
KDS 3.x (Kinetis Design Studio) RF receiver RF 315/434MHz
USB
User interface to:
- Send LF commands Computer
- Display RF dat
A ata Sensor GUI
GUI version: R4.0.3.5 (16 curves)

Reference project:
TPMS_FXTH_LF_RF_Communication_CW10

IDE :
Code Warrior 10.6 and above

Both reference projects (for FXTH and MKWO01) as well as the Sensor GUI can be downloaded from NXP
website, FXTH87 Software&Tools webpage (www.nxp.com > Sensors > Pressure Sensors > Tire Pressure

Monitoring Sensors > FXTH87 > Software & Tools), under Lab and Test Software.

Information on demo setup is given later on in the user guide.

This demo can operate in three different modes. The operating mode is selected in the FXTH reference
project, in the file user configuration.h. The MKWO1 project is the same for the three modes (no

modification to do on the MKWO01 side).

- The defines below are to chocose the cperating mode

- LF_COMMUNICATION : FXTH is waiting for LF commands in STOP1 with LF block enabled.

When a valid LF command is received it is decoded and executed

Refer to function wfnUpdateStateMachine() in MKW@1l_Communication.c

- NO_LF_FASTEST_TX_ONLY : this mode does not use the LF communication.

The module executes the following sequence continuously:
initialization -» sensors acquisition -»> RF frame transmission in STOP1 -» initialization ...
In summary, a new sequence of sensor acquisition and RF transmission starts as soon as

the previous RF frame has been transmitted.

- NO_LF_PWU_WAKEUP : this mode does not use the LF communication.

The modules executes the following sequence continucusly:
initialization -» sensor acquisition -»> RF frame transmission in STOP1
-» wait for PWU interrupt in STOP1 -»> initialization ...

In summary, a new sequence of sensor acquisition and RF transmission starts at each PWU interrupt.

PWU pericd is configurable.

#define MODE LF_COMMUNICATION
//#define MODE NO_LF_FASTEST TX_ONLY
/f#define MODE NO_LF_PWU_TX // Choose the PWU period just below
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Below is a brief description of each mode. Each operating mode is described with more details in the
following sections.

= LF_COMMUNICATION: this mode uses LF.
The user can choose the command to be sent to the FXTH thanks to the Sensor GUI: the GUI
transfers the command to the MKWO01 and the MKWO01 then sends the commands by LF to the
FXTH.
The FXTH87 is waiting for LF commands in STOP1 with the LF block enabled. When a valid LF
command is received, it is decoded and executed.
When the FXTH sends RF frames, the MKWO1 receives them and transfers the data to the Sensor
GUI for display.

FXTH GO STOP1
FXTH SEND ONE FRAME
FXTH PERIODIC Tx
FXTH PERIODIC Tx 550ms
FXTH FAST Tx
FXTH FAST Tx NEVER ENDING
FXTH FLASH LED1

5. 1. With the Sensor GUI, the user
; selects one LF command which is
; transferred to the MKWO01

: 2. The command is sent to

i the FXTH via LF

‘ LF antenna LFizsikttz e
"y TGPIOS FXT_H ! 3.The FXTH decodes the
1 RF emitter - dand tesit |
Computer UsB MKWO1 LF receiver i command and executesit |
—— -— e .
Sensor GUI RF receiver RF 315/434MHz

[' 4. If required by the command,
R - i the FXTH sends one or several

— = — —uwn I 5. The MKWO1 sends the RF frames to the MKWO01
o o | e wm  wom|| contentoftheRFframetothe | -

Sensor GUI for display

E

G

GHUEEUEREYY

=

-
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NO_LF_FASTEST_TX_ONLY: this mode does not use LF. RF frames are sent by the FXTH to the
MKWO01 as fast as possible. The MKWO01 transfers the RF data received to the GUI for display.

Computer usB MKWO1 FXTH
o — : D — .
Sensor GUI RF rec\?lver RF 315/43aMHz RF emitter
]" 2. The MKWO1 sends the }' 1. When the previous frame

content of the RF frame to the has been sent, the FXTH sends
Sensor GUI for display ] . anew RF frame to the MKWO01

- Graphdna T Grgh s 11 G 1015

7000 s B

NO_LF_PWU_WAKEUP: this mode does not use LF. An RF frame is sent by the FXTH to the MKWO01
at each PWU wake up. The MKWO01 transfers the RF data received to the GUI for display.

USB
Computer . MKWO01 FXTH

Sensor GUI RF receiver RF 315/43aMHz RF emitter
I o -

' 2. The MKWO1 sends the }‘ 1. At each PWU wake up, the
i content of the RFframetothe | | FXTH sends an RF frame to the
Sensor GUI for display ’5 L MKWO1
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2. FXTH: LF COMMUNICATION mode

The user can choose the command to be sent to the FXTH thanks to the Sensor GUI: the GUI transfers the
command to the MKWO1 and the MKWO01 then sends the commands by LF to the FXTH.

The FXTH87 is waiting for LF commands in STOP1 with the LF block enabled. When a valid LF command is
received, it is decoded and executed.

When the FXTH sends RF frames, the MKWO1 receives them and transfers the data to the Sensor GUI for
display.

List of available commands on the Sensor GUI:

"on Send On the Send panel of the Sensor GUI, the user has the choice
e between several commands (refer to the Demo Setup section). The
Model | Mode2 | Mode3 first seven commands (in the red square) are for the FXTH: the
sendo FXTH GO STOP1 1 MKWO1 will send these commands by LF to the FXTH. The LF frame
. EXTH SEND. ONE FRAME [ format is described later on in the document.
:ZI m:x::;;gz[f:s;ms : The four remaining commands are for the MKWO01 only (to control
Sendd EXTH FAST T | LED4 and LEDS of the MKWO1). They will not be forwarded to the
Send5 FXTH FAST TxNEVERENDING | FXTH. Refer to section 6.f to see the mapping of LED4 and LED5 on
SendS FXTH FLASH LEDL the MKWO01 board.
Send7 MKWO1 LED4 ON
Send$ MKWO1 LED4 OFF Each command from the GUI to the MKWO1 is four-byte long. For
S MKWOL LEDS ON some commands only three bytes are taken into account, but four
Z:: M o bytes need to be sent nonetheless because the MKWO1 is expecting

four bytes.

Below is a description of each FXTH command.

= Go to STOP1: the FXTH87 enters STOP1 mode with LF block enabled to be able to receive further
LF commands.

| FXTH GO STOPL i

Command: Ox5E 0x31 OxAA

Ox5E 0x31: FXTH87 LF ID (as programmed in the FXTH87 module)
: command to go to STOP1 with LF

OxAA: not used at the moment
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Send one frame: when the FXTH87 receives the Send one frame command, it sends back a
complete RF frame containing all the compensated measurements (P, X, Z, V, T).

| FXTH SEND ONE FRAME |

Command: 0x5E 0x31 OxAA
Ox5E 0x31: FXTH87 LF ID (as programmed in the FXTH87 module)
: command to start all the measurements, do compensation and send all the values by RF.
OxAA: not used at the moment
Note: by default in the FXTH project, LEDS is ON during 30ms at the end of the RF

FXTH execution: transmission. This is not shown here. This can be disabled, refer to section 6.a.
Wake up and Sensors Preparation of RF data Wait for next command in
initialization acquisition data to be sent transmission STOP1 with LF enabled
RUN STOP4 RUN | STOP1 STOP1
L ' J
~40ms

Each RF frame is received by the MKWO01 which forwards the data to the Sensor GUI for display.

Periodic Tx: when the FXTH87 receives the Periodic Tx command, the periodic wake up (PWU) is
set to the period chosen by the user (fourth byte) and a complete RF frame is sent at each PWU
wake up. The user chooses the wake up period between 1 second and 95 seconds (maximum
period possible) and at each wake up, the FXTH87 takes all the measurements (P, X, Z, V, T), the
compensations and sends all the values in an RF frame.

Command: Ox5E 0x31 OXXX | EATHRERIONIC Tx |
Ox5E 0x31: FXTH87 LF ID (as programmed in the FXTH87 module)
: command to set the PWU to period indicated in fourth byte and send a complete RF frame
at each wake up.
0xXX: Wake up period in seconds chosen by the user. Possible values: from 0x01 to Ox5F (95)10

which allows a PWU wake up period between 1 second and 95 seconds.

FXTH execution: Note: by default in the FXTH project, LED5 is ON during 30ms at the end of the RF
transmission. This is not shown here. This can be disabled, refer to section 6.a.

Loop as long as no other P

+*

command is received PWU interrupt
(period between 1 and 85s)
L »  Wake upand Sensors Preparation of RF data Wait in STOP1 for PWU
initialization acquisition data to be sent transmission interrupt (with LF enabled)
RUN STOP4 | RUN | STOP1 STOP1 |
)
~40ms

( )
Between'1 and 95s

Each RF frame is received by the MKWO01 which forwards the data to the Sensor GUI for display.
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Periodic Tx 550ms: when the FXTH87 receives the Periodic Tx 550ms command, the periodic wake
up (PWU) is set to 550ms and a complete RF frame is sent at each wake up. So every 550ms, the
FXTH87 takes all the measurements (P, X, Z, V, T), the compensations and sends all the values in
an RF frame.

Command: Ox5E 0x31 OXAA | EXTH PERIODIC Tx330ms |

Ox5E 0x31: FXTH87 LF ID (as programmed in the FXTH87 module)
: command to set the PWU to 550ms and send a complete RF frame at each wake up.

OxAA: not used at the moment

FXTH execution:
Note: by default in the FXTH project, LEDS is ON during 30ms at the end of the RF
transmission. This is not shown here. This can be disabled, refer to section 6.a.
Loop as long as no other .
command is received W et
[period of 550ms)
L »  Wakeupand Sensors Preparation of RF data Wait in STOP1 for PWU
initialization acquisition data to be sent transmission interrupt (with LF enabled)
RUN STOP4 | RUN | STOP1 STOP1 |

Y
550ms

Each RF frame is received by the MKWO01 which forwards the data to the Sensor GUI for display.
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Fastest Tx: when the FXTH87 receives the Fastest Tx command, full measurements +
compensations (P, X, Z, V, T) + RF Tx are done continuously during the number of seconds
indicated by the fourth byte. The time needed for full measurements + compensations + RF Tx is
around 40ms, so in this mode a frame is sent every 40ms approx. during the number of seconds
indicated in the fourth byte. During this time the LF block is disabled so it is not possible to
communicate with the FXTH87 by LF. After this time the FXTH87 goes back to STOP1 with LF
enabled.

For example, if the fourth byte is OxOA then frames will be sent every 40ms during 10 seconds (LF
block disabled during this time), and after 10 seconds the FXTH87 will go back to STOP1 with LF
enabled.

Note: the value of 40ms mentioned above is in case the user disabled the use of LEDs in the FXTH
project (refer to section 6.a). If LEDs are enabled, an additional delay of 30ms at the end of the RF
transmission is to take into account (and in this case an RF frame is sent every 70ms).

Command: 0x5E 0x31 oox | FXTH FAST Tx |

Ox5E 0x31: FXTH87 LF ID (as programmed in the FXTH87 module)

: command to set the PWU to the period indicated in fourth byte and send a complete RF
frame at each wake up.
0xXX: Number of seconds chosen by the user during which measurements, compensation and RF

Tx are done continuously. Possible values: from 0x01 to Ox5F (95):0 which allows to receive
frames continuously during 1 second to 95 seconds.

FXTH execution:
Note: by default in the FXTH project, LEDS is ON during 30ms at the end of the RF
transmission. This is not shown here. This can be disabled, refer to section 6.a.
Loop during the nb of seconds o
indicated in the command
Wake up and Sensors Preparation of RF data
initialization acquisition data to be sent transmission
RUMN STOP4 RUN STOP1

Y
~40ms

Each RF frame is received by the MKWO01 which forwards the data to the Sensor GUI for display.
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Fastest Tx Never ending: when the FXTH87 receives the Fastest Tx Never ending command, full
measurements + compensations (P, X, Z, V, T) + RF Tx are done continuously forever (LF
communication is stopped). The time needed for full measurements + compensations + RF Tx is
around 40ms, so in this mode a frame is sent every 40ms approx. The LF block is disabled so it is
not possible to communicate with the FXTH87 anymore. In order to re-start the LF
communication, the FXTH needs to be powered off then powered on.

Note: the value of 40ms mentioned above is in case the user disabled the use of LEDs in the FXTH
project (refer to section 6.a). If LEDs are enabled, an additional delay of 30ms at the end of the RF
transmission is to take into account (and in this case an RF frame is sent every 70ms).

Command format: Ox5E 0x31 OxAA I FXTHFAST Tx NEVERENDING |

Ox5E 0x31: FXTH87 LF ID (as programmed in the FXTH87 module)
: command to set the PWU to period indicated in fourth byte and send a complete RF frame
at each wake up.

OxAA: not used at the moment

FXTH execution:
Note: by default in the FXTH project, LEDS is ON during 30ms at the end of the RF
transmission. This is not shown here. This can be disabled, refer to section 6.a.

Loop forever

F

(as long as the FXTH is powered on)

Wake up and Sensors Preparation of RF data
initialization acquisition data to be sent transmission
RUN 5TOP4 RUN STOP1
( J
|
~40ms

Each RF frame is received by the MKWO01 which forwards the data to the Sensor GUI for display.

Flash LED1: when the FXTH87 receives the Flash LED1 command, LED1 (PTAO) will be ON during
100ms, then will be OFF again. Then the FXTH will go back to STOP1 with LF enabled to wait for
further commands.

If the use of LEDs has been disabled in user_configuration.h (refer to section 6.a), the FXTH will
directly go back to STOP1 with LF enabled (the GPIO will not be turned on).

| FXTH FLASH LED1 |

Command format: Ox5E 0x31 OxAA
Ox5E 0x31: FXTH87 LF ID (as programmed in the FXTH87 module)

: command to turn ON LED1 (PTAO) during 100ms, if the use of LEDs has been enabled.
OxAA: not used at the moment

January 2017



User Guide TPMS reference projects LF RF Communication JRev. 1

3. FXTH: NO LF FASTEST TX ONLY mode

This mode does not use LF. The LF block is always disabled on the FXTH side so the FXTH cannot receive
LF commands.

The execution of the FXTH is the following:

Note: by default in the FXTH project, LEDS is ON during 30ms at the end of the RF
transmission. This is not shown here. This can be disabled, refer to section 6.a.

//_,L(—J;p for

L Wake up and Sensors Preparation of RF data
initialization acquisition data to be sent transmission
RUN STOP4 | RUN STOP1
( J
|
~40ms

The FXTH wakes up from STOP1, takes all sensors measurements and compensation, prepares the RF
frame and initializes the RF. Then it triggers the RF transmission and enters STOP1 to wait for the end of
transmission. When the transmission is finished, the RF block generates an end-of-transmission interrupt
which wakes up the FXTH and the entire sequence starts again.

The time taken by the entire sequence is around 40ms so it means an RF frame is sent every 40ms.

Note: the value of 40ms mentioned above is in case the user disabled the use of LEDs in the FXTH
project (refer to section 6.a). If LEDs are enabled, an additional delay of 30ms at the end of the RF
transmission is to take into account (and in this case an RF frame is sent every 70ms).

The MKWO01 receives the RF frames and forwards the data to the Sensor GUI for display.

10
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4. FXTH: NO LF PWU WAKEUP mode

This mode does not use LF. The LF block is always disabled on the FXTH side so the FXTH cannot receive
LF commands.

The execution of the FXTH is the following:

Note: by default in the FXTH project, LED5 is ON during 30ms at the end of the RF
transmission. This is not shown here. This can be disabled, refer to section 6.a.

PWU interrupt
L »  Wakeupand Sensors Preparation of RF data Wait in STOP1 for PWU
initialization acquisition data to be sent transmission interrupt
RUN STOP4 RUN | 5TOP1 STOP1

Y

Between 504ms and 95s

The FXTH wakes up from STOP1, takes all sensors measurements and compensation, prepares the RF
frame and initializes the RF. Then it triggers the RF transmission and enters STOP1 the time of the RF
transmission and then stay in STOP1 to wait for the next PWU interrupt (in this mode, there is no interrupt
generated by the RF block at the end of the transmission). When the PWU wake up interrupt occurs, this
wakes up the FXTH and the entire sequence starts again.

The PWU can be configured to generate a wake up interrupt with a period between 504ms and 95s.

In the FXTH project, in user_configuration.h, the PWU period can be configured between 1 and 95s with
the #define PWU_PERIOD. In the example below, the PWU period is set to two seconds i.e. the FXTH will
wake up and send an RF frame every two seconds.

If the user wants a PWU period between 504ms and 1s, this cannot be done in user_configuration.h, it
has to be configured in the function vfnNoLfConfigureStartPeriodicTx in MKWO01_Communication.c

/f#define MODE LF_COMMUNICATION
//#define MODE NO_LF_FASTEST_TX_ONLY
#define MODE MO_LF_PWU_TX // Choose the PWU period just below

#if (MODE == NO_LF_PWU_TX)

// PWU period defined must be between 1 and 95 seconds

// In order to set a period between 584ms and 1 second,

// configure it manually in the function wfnNoLfConfigureStartPeriodicTx in MKWel_communication.c

#define PWU_PERIOD 2 // in seconds

The MKWO0L1 receives the RF frames and forwards the data to the Sensor GUI for display.
11
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Sensor GUI

FXTH GO STOPL

FATH SEND ONE FRAME

FXTH PERIODHC Tx

5. Frame formats

LF frame format (MKWO01 to FXTH)
Overview of the command transfer from Sensor GUI to FXTH:

Preamble

[2bytes]
0%00 0x00

9T pattern
Refer to FXTHB7
datasheet

FXTH87 LF ID
[2bytes]

Example: Ox5E 0x31

Command

[2bytes]

Example: O0x02 OxAA

End of frame
lllegal Manchester code

LF antenna

)

MKWO01

FXTH PERIODIC Tx 550ms

FXTH FAST Tx

FXTH FAST Tx NEVER ENDING

. Frame sent via USB to MKWO1 UARTI

[FXTH FLASH LED1

FXTH LF ID

[2 bytes]
Example: 0x5E Ox31

Command

[2 bytes]
Example: 0x02 OxAA

LF frame format (from MKWO1 to FXTH):

RF receiver

LF 125kHz

FXTH
RF emitter
LF receiver

Data is Manchester-encoded and sent using OOK modulation at a baud rate of 3906 b/s.

|
P |

Preamble

9T pattern

Refer to FXTH87
datasheet

Preamble
«—

FXTH87 LF ID

[2bytes]
Example: Ox5E 0x31

Command

[2bytes]
Example: 0x02 OxAA

FXTH LF ID
Here : OX5E Ox31

End of frame

Illegal Manchester code

12
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b. RF frame format (FXTH to MKW01)

The FXTH sends the following frame to the MKWO01:

suBRFDataForCs[@u] = (UINT8) (@x55); ff Preamble

suBRFDataForCS[1u] = (UINT8) (@x55); J// Preamble

suBRFDataForCS[2u] = (UINT3) (@x55); // Preamble

suBRFDataForCS[3u] = (UINT3) (@xel); /f Sync word

suBRFDataForCS[4u] = (UINT3) (@xel); /f Sync word

suBRFDataForCS[5u] = (UINT3) (@xel); /f Sync word

suBRFDataForCS[6u] = (UINT3) (@xel); /f Sync word

audRFDataForlS[7u] = (UINTS8) (Payload_Length); // Payload length, does not include CRC
auBRFDataForlS[Bu] = (UINTE) (@xFa); £/ MKW@1 receiver address. Address check disabled

auBRFDataForlS[9u] = (UINTE) (Tire ID »>»> 24u); ff Tire ID

auBRFDataForlS[18u] = (UINT3) (Tire ID »»> 16u);

auBRFDataForlS[11lu] = (UINT3) (Tire ID »» 8u);

suBRFDataForCS[12u] = (UINTS) (Tire_ID);

suBRFDataForCS[13u] = (UINTS) (Firmware_Version); // Firmware Version
suBRFDataForCS[14u] = (UINTS) (Derivative Descriptor); // Derivative Descriptor
8uBRFDataForCs[15u] = (UINTS) (ul&CompPressure >» Bu); // Pressure
suBRFDataForCS[16u] = (UINTS) (uléCompPressure);

suBRFDataForCS[17u] = (UINTS) (ul&CompAccelZ »> Bu); {f Z-axis acceleration
8uBRFDataForCS[18u] = (UINTE) (ulé&CompiccelZ);

auBRFDataForCS[19u] = (UINT3) (uléComphAccelX »»> Bu); /f X-axis acceleration
auBRFDataForlS[28u] = (UINT3) (uléComphccelX);

auBRFDataForCS[21u] = (UINT3) (gudCompVolt); /f Voltage

8uUBRFDataForCS[22u] = (UINTE) (guBCompTemp); // Temperature

auBRFDataForCS[23u] = (UINT8) (uB5tatusAcqRead); // Status Acquisition for READ functions
auBRFDataForCS[24u] = (UINT8) (uB5tatusAcqComp); // Status Acquisition for COMP functions

suBRFDataForCS[25u] = (UINTE) (FrameID »»> 8); J/f Frame ID: keep alive counter
suBRFDataForCS[26u] = (UINTE) (FramelD);

suBRFDataForCS[27u] = (UINTE) (8xC@); J// Fixed data => can be modified by the user
8uBRFDataForCS[28u] = (UINTE) (@xC1l); ff Fimed data => can be modified by the user
auBRFDataForCS[29u] = (UINT3) (BxC2); ff Fixed data =»> can be modified by the user

auBRFDataForlS[38u] = (UINT3) (Verification Value »»> 8); // CRC
auBRFDataForlS[31u] = (UINTE) (Werification Value);

=  MKWOI1 receiver address is not currently used in the demo.

= TirelD is the 4-byte unique ID.

= Derivative Descriptor is CODE1 mentioned in the FXTH datasheet.

= The 2-byte CRC included at the end is calculated from Payload Length to 0xC2 (included).

The frame is 32-byte long, this is the maximum size of the FXTH frame.
Data is NRZ-encoded and sent using FSK modulation at a baud rate of 19200 b/s.

By default in the demo project the RF frequency used is 434MHz. This, as well as all the other RF settings,
can be modified. Refer to the section on RF settings.

13
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c. UART frame format (GUI to MKWO01 and MKWO01 to GUI)

Baud rate used for communication with the Sensor GUI is 115200 b/s. This is configurable in the demo,
refer to UART settings section.

From Sensor GUI to MKWO01:

Sensor GUI

FXTH GO 5TOP1
FiTH SEND OME FRAME
FXTH PERIODIC Tx
FXTH PERIODIC Tx 550ms

EXTH FAST Tx > MEKWO1

FXTH FAST Tx NEVER ENDING Frame sent via USB to MKWO1 UART = 4 bytes
FXTH FLASH LEDL
MIKWOL LED4 ON
MKWOL LEDd OFF
MKWOL LEDS ON
MKWOL LEDS OFF

All commands are 4-byte long.
The first seven commands (for FXTH) have been described in the sections above. Refer to section 2.

The last four commands (for MKWO1 only) are the following:
=  MKWO1 LED4 ON : OxEQ OxOE 0x04 0x01
Turns ON LED4 (PTA4).
=  MKWO1 LED4 OFF : OxEO OxOE 0x04 0x10
Turns OFF LED4 (PTAA4).
=  MKWO1 LED5 ON : OxEQO OxOE 0x05 0x01
Turns ON LEDS5 (PTEO).
=  MKWO1 LED5 OFF : OxEO OxOE 0x05 0x10
Turns OFF LEDS (PTEOQ).
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From MKWO01 to Sensor GUI:

Sensor GUI

Frame sent from MKWO01 UART to Sensor GUI = 58 bytes MKWO01
A RF receiver
T v B e ot [l | [ empeon 3 o= E—"1
The frame is the following:
tmpbuf[@] = '['; |
tmpbuf[1] = 'D’;
tmpbuf[2] = '"A";
tmpbuf[3] = '@';
tmpbuf[4] = '8";
tmpbuf[5] = '@'; ;
tmpbuf[6] - "0’ Required by the
tmpbuf[7] = 'e’; Sensor GUI
tmpbuf[8] = "1';
tmpbuf[9] = '1°;
tmpbuf[18] = '2°;
tmpbuf[11] = '3";
tmpbuf[12] = '4'; |
index = 13;
‘F(:I‘ (i=2;i<=payloadSize-3;i++) // Do not display constant bytes at the end L
tmpbuf[index++] = hex_word[ (RF_Rx_Buffer[i] >> 4) &exef]; B frame, from TirelD to
tmpbuf[index++] = hex_word[ (RF_Rx_Buffer[i] & exef)]; FramelD
b
2-byte MKWO01 RF counter:
tmpbuf[index++] = hex_word[((uint3_t)(counter>>8) >> 4)8x@f]; // MKWEl RF counter :
tmpbuf[index++] = hex_word[((uint8_t)(counter>>8) & oxef)]; LIS ?aCh 45
tmpbuf[index++] = hex_word[ ((uint8_t)(counter&ex@eFF) >> 4)&exef]; frame received
tmpbuf[index++] = hex_word[((uint3_t)(counter&@x@eFF) & exef)]; ) .
tmpbuf[index++] = hex_word[((uint8_t)(RF_CrcNotOk) >> 4)&exef]; // @ if CRC 0K, 1 if not Ok 1-byte CRC check: 0 if CRC OK (RF frame not corrupted),
tmpbuf[index++] = hex_word[((uintd_t)(RF_CrcNotOk) & @xef)]; 1 if CRC check failed (RF frame corrupted)
tmpbuf[index++] = hex_word[((uint3_t)(RF_RSSI_value) »> 4)&e@xef]; // RSSI value _ .
tmpbuf[index++] = hex_word[((uint8_t)(RF_RSSI_wvalue) & @xef)]; ]» 1-byte MKWO1 RSSI: RSSI Va_lue when the RF frame was
tmpbuf[indexi+] = "1 «—  Required by the Sensor GUI received

The data received in the RF frame needs to be formatted before being sent to the GUI: each data byte is
sent as two hexa-bytes. For example, 0x0A will be sent as ‘0’ and ‘A’.

-
P |
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6. Demo parameters and settings

a. FXTH side: GPIO/LEDs configuration
By default in the FXTH project, LEDs are used to follow the execution flow or for the LF command. LEDs
can be enabled or disabled. On the user’s FXTH board, if the GPIOs are physically connected to GND or
VDD and cannot toggle, they need to be disabled. Indicate it with the #define LEDS in user_configuration.h
When LEDs are not used, all instructions related to LEDs (GPIO ON or OFF) are replaced by __asm nop;
When LEDs are used, the mapping is described below:

/

* LEDs (GPIOs) can be used in the project.
* Choose below if you want to use them or not. For example, do not use them
* if the GPIOs are physically connected to GND or VDD on your board.

* If DO_NOT_USE_LEDS is selected, all instructions related to LEDs will be replaced
* by _ asm ngp;

* In this project:

* LED1 : PTAR

* LED2 : PTAL

* LED3 : PTAZ2

* LED4 : PTA3

* LEDS : PTE®@

* LED6 : PTB1

* 4

#define LEDS USE_LEDS
/f#define LEDS DO_NOT_USE_LEDS

In the project, the LEDs are used in the following way:
= LED1 (PTAO): it is turned ON during 100ms with the LF command Ox5E 0x31 OxOF OxAA.
= LED2 (PTA1): itis turned ON during 100ms when an unknown LF command is received.
= LED3 (PTA2): it is turned ON when a LF command is received. It is turned off just before going to
STOP1.

b. FXTH side: TirelD
By default in the FXTH project, the 4-byte TirelD is the unique ID of the device. However, it is possible for
the user to choose the value of the 4-byte TirelD. This is done in user_configuration.h:

Below is to configure the tire ID sent in the RF frame.

CHOSEN_BY_USER means that tire ID will be one of the ID pre-determined by the user,
and UNIQUE_ID means that it is the unique 32-bit ID of the product that will be used
as tire ID.

In case of configurable IDs (not unique IDs), FIXED means that the same ID will be used
for every transmission and CYCLING means that the ID will change at each transmission (this
is to simulate four wheels).

//#define TIRE_ID_WALUE CHOSEN_BY_USER // One of the four IDs below
#define TIRE_ID WALUE  UNIQUE_ID // The unique ID of the product
#if (TIRE_ID VALUE == CHOSEN_BY USER)

#define ID1 @xAARLAAGL

#define ID2 @xBB@2BBG2

#define ID3 @xCCA3CCL3

#define ID4 @xDDa4DDe4

#define METHOD FIXED ID // Choose the ID nb in the function vfrUpdateTireID in main.c
/ /#define METHOD CYCLING ID // ID changes each time a new frame iz sent
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If the user selects #define TIRE_ID_VALUE CHOSEN_BY_USER then the TirelD will be one of the four IDs
pre-defined (ID1, ID2, ID3 or 1D4).

In this case, the user has the choice between FIXED_ID and CYCLING_ID:
=  FIXED_ID: the TirelD will be one of the four defined IDs and will always be the same (it will not

change). To choose which one of the four pre-defined IDs will be used, go to the function
vfnUpdateTirelD in main.c :
#if (METHOD == FIXED_ID)

/* Uncomment. one of the four IDs */

Tire_ID = ID1;

//Tire_ID = ID2;

//Tire_ID = ID3;

//Tire_ID ID4;

= CYCLING_ID: the ID will change at each RF transmission. It will first be ID1, then ID2, then ID3 then
ID4 then ID1... This is to simulate four wheels.

c. FXTH side: LF settings
The LF configuration (LF ID...) is done in the function vfnDataModelnit in the file szk_If data_detect.c

d. FXTHand MKWO01: RF settings

FXTH side:

The RF configuration (baud rate, modulation...) is done in the function Init_RF in main.c
In the demo, data is NRZ-encoded and sent using FSK modulation at a baud rate of 19200 b/s.

The choice between 315MHz or 434MHz is done at compilation, select the appropriate frequency:
g CodeWarrior Projects 52 lazl = <)==‘=> T =g

-

File Name Build

I %=, Binaries
= Documentation
(= FLASH_315_1_AXIS

FLASH_315_2_AXIS
v FLASH_434_2_AXIS

[ [= FLASH_434 FLASH_315_1_AXIS
(= FLASH_434_1_AXIS FLASH_ 434 1_AXIS
p = Lib

4 (= Project_Headers

MKWO1 side:
The RF configuration is done in the function RF_InitRx in RF_Rx_Appli.c

/* Choose below between one of the defined frequencies:

* FREQ_3135 (313.5MHz), FREQ 314 (314MHz), FREQ_3145, FREQ_315, FREQ_3155, FREQ_ 316, FREQ 3165,
* FREQ_4325, FREQ_433, FREQ_4335, FREQ_434, FREQ_4345, FREQ 435, FREQ 4355 */
MKWe1Drv_SetFrequency(FREQ_434);

/* Choose between one of the defined baud rates:

* BR_4B3e@, BR_96580, BR_1eees, BR_19208, BR_20008, BR_ 40000, BR_S0epe, BR_10e008, BR_1500808, BR_ 280808 */
MKWelDrv_SetBaudRate(BR_1928@);

/* Choose between one of the defined frequency dewviations:

* FREQ DEV 5680, FREQ _DEV_ 19686, FREQ DEV_ 256888, FREQ DEV 58808, FREQ DEV 50843, FREQ DEV_lecesa */
MKWelDrv_SetFreqDev{FREQ_DEV_Seaea);
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Several settings have been implemented for the frequency, baud rate and frequency deviation. The user
only needs to change the parameter of the functions.

For the other settings related to RF (like modulation) or related to the RF frame format (length of
preamble, number of synchronization words...), the configuration has to be done directly in the MKWO01
RF registers, in the file TransceiverDrv.c

e. MKWO1 side: UART settings

In the MKWO1 project, the UART configuration is done in the function Init_ UARTO_General in UART.c
Several baud rates have been predefined and can be selected with the function UARTO_SetBaudRate: the
user can choose one of the available baud rates:

/* Available baud rates: UART_BAUD_RATE_96@0@, UART_BAUD RATE_19288, UART_BAUD RATE 115280 */
UART®_SetBaudRate(UART_BAUD RATE 115288@);

By default, the demo project uses a baud rate of 115200 b/s.

f. MKWO01 side: GPIO configuration

The following GPIOs are used in the MKWO01 demo project:

= PTA4:
= PTBO:
= PTB1:
=  PTC2:
= PTC3:
= PTC4:

=  PTEO:
= PTELl:
=  PTE2:
=  PTE3:

used as LED4 (in ExecuteAction.c)

used to generate LF signal (LF.c)

used to generate LF signal (LF.c)

used as LED16, LED16 is ON while an RF frame is received and displayed (main.c)
not used but physically connected to DIO0 on MRB-KW019032 board

not used but physically connected to DIO1 on MRB-KW019032 board

used as LED5 (ExecuteAction.c)

used as LED10, LED10 in ON while an LF frame is being sent (ExecuteAction.c)
connected to DIOO for RF (RF_Rx_Appli.c)

connected to DIO1 for RF (RF_Rx_Appli.c)

= PTE16: used as LED15, LED15 is ON during 200ms when an unknown UART command is received
(ExecuteAction.c)

g. MKWO01 side: display (or not) of corrupted RF data
When the RF frame received has been corrupted the CRC check fails. By default all frames are received
and displayed. In the GUI, when the frame is corrupted, the panel MKWO01 CRC will display 1. In order to
discard the corrupted frame (no display of the corrupted data), select DISCARD_DATA in RF_Rx_Appli.h

here what to do when the RF data received is c
4 the corrupted frame is
k is updated to indicate a corrupted frame

the corrupted frame

MKWO1 CRC (0if OK, 1ifK0)  1|C 0.000 curvet [EER

received and di iabl
displayed on GUI).

is discarded {only correct data will be received and displayed)
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7. Demo setup

a. Setup procedure

Concerning software:
= The FXTH demo project has been developed under Code Warrior 10.6 (compatible with CW
versions above).
Refer to the pdf document FXTH87_CW10.x_SetUp for installation and programming procedure,
located in the FXTH webpage, Documentation panel (NXP > Sensors > Pressure Sensors > Tire
Pressure Monitoring Sensors > Documentation).

= The MKWO01 demo project has been developed under Kinetis Design Studio (KDS) v3.x. Installation
procedure and programming are described in section 8 of this document.

Concerning hardware:
= FXTH: if using the TPMS870000-SKT board, refer to TPMS870000-SKT_HW _SetUp.ppt located in
the documentation folder of the FXTH project.
=  MKWO1: if using the FRDM-SENSORS-LF, the MRB-KW019032 or the FRDM-KW019032, refer to
MKWO1_FRDM-SENSORS-LF_HW_SetUp.ppt located in the documentation folder of the MKW01
project.

Demo setup procedure:

1. In the FXTH demo project, go to user_configuration.h and modify the demo parameters if
necessary (refer to section 6). Select the RF frequency at compilation (refer to section 6.d). By
default the demo uses 434MHz.

The module needs to be supplied with 3.3V.

Program the FXTH, remove the BDM and then do a hardware reset of the module (power off then
power on). If the hardware reset is not done after programming, the module may not start
correctly. (Refer to the documents cited above for information on programming and how to
connect the BDM to the board).

4 =% TPMS_FXTH87_LF_RF_Communication_CW10 : FL
» 3 Binaries
. (= Documentation
& FLASH
(= FLASH 315 1_AXIS
» = FLASH 434
(& FLASH_434_1_AXIS
> @ Lib
4 (= Project_Headers
> comman.h
> [8 DAL
3 derivative.h
» FXTHB70000.h
> [8) LED.h
> main.h
> [B] MKWD1_Communication.h
3 szk ff_tpm.h
3 szk_If_data_detect.h
b user_configuration.h
» (= Project_Settings
4 (= Sources
> [€ DALc v

L RS S O S S O S Y

2. Program the MKWOL1. The first time the MKWO1 is connected to the computer the driver will be
installed, wait until the installation is complete. Then disconnect the MKWO01 from the computer.
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3. Install the updated version of the LabVIEW Sensor GUI. For that, go to the FXTH87 Software&Tools
webpage (NXP > Sensors > Pressure Sensors > Tire Pressure Monitoring Sensors > FXTH87 >
Software & Tools) and download the NXP Sensor GUI R4.0.3.5 under Lab and Test Software:

NXP » Sensors » Pressure Sensors » Tire Pressure Monitoring Sensors

FXTH87: FXTH87 Tire Pressure Monitor Sensor Family

‘ Overview H Documentation H Software & Tools H Buy/Parametrics H Package/Quality H Training & Support ‘

Filter By| Show All »

Filter by keyword Q

Hardware Development Tools (12)

Printed Circuit Boards and Schematics -
Printed Circuit Boards (12)

Software Development Tools (5)

Lab and Test Software (3)

B<

Printed Circuit Boards (12)

GRB-TPMS-FXTH871511-434(REVE)
Gerber file set TPMS FXTHE71511 434MHz
B ZIP 3094kB GRB-TPMS-FXTHE71511-434 06/08/2015

Schematic TPMS FXTH870912 315MHz(REVB)

Schematic TPMS FXTHB70912 315MHz 900kPa. Board reference : 170-28333 Rev-B, matching
netwark 0402

3 PDF 645kB SCH-TPMS-FXTHAB70812-315 04/20/2014

Download

Download

Download

Schematic TPMS FXTH871511 434MHz(REVB)
Schematic TPMS FXTHE71511 434MHz 1500kPa. Board reference: 170-28688 Rev-A1, matching

netwaork 0603

Iy PDF 551KkB SCH-TPMS-FXTHB71511-434 06/082015
More ~
Lab and Test Software (8)
REV 4)
TPMS FXTH87 MKWO01 CW10 Rev4(REV4)
B zZP 25MB TPMS-FXTH87-MKWO1-CW10 05/06/2015

Follow the installation procedure explained in README _Installation.txt (Installation procedure only,
not Demo setup procedure as it is explained below).

4. Connect the MKWO01 to the computer via the USB connection.

5. Check the port COM number associated to this connection. For that, right click on Computer then

Manage:

= Music

Excel 2013 4
Computer

[ Powerpoint 2013 , _| Open

: Control Panel ¥ Manage

K NI MAX _ & TortoiseSVN
Devices and Pr

‘Q} TortoiseSVN Map network drive...

s Default Progra Disconnect network drive...

! i >

j Getting Started EEENCEe Y Show on Desktop

!J Connect to a Projector Reflame

Properties

,‘ Remote Desktop Connecti...

» Al Programs

[ Search programs and files P ‘

Go to Device Manager then check the COM number under Ports:
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File Action View Help

o2
E‘ Computer Management (Local| | a & B30361-13 | Actions
4 '[ﬂ System Tools 3 3 Batteries i N I I
1+ (5) Task Scheduler b--g Bluetooth Radios
i+ 8] Event Viewer - {8 Computer More Actions 4
[ @ Shared Folders |+ g Disk drives
I @ Local Users and Groups 3 .‘J Display adapters
1> (8 Performance - DVD/CD-ROM drives
g Device Manager I+ -y IDE ATA/ATAPI controllers
4 g Storage b-% Imaging devices
= Disk Management D--Q Junge
3 ét Services and Applications |- 2= Keyboards

3 ﬂ Mice and other pointing devices

- Monitors

4 Q Metwaork adapters

: Q Bluetooth Device (Personal Area Metwork)

g Bluetooth Device (RFCOMM Protocol TDT)

g Cisco AnyConnect Secure Mobility Client Virtual Miniport Adapter for Windows x64

Q Intel(R) Centrino(R) Advanced-M 6235
Q Intel(R) Ethernet Connection [217-LM

475 Ports (COM & LPT)

E ECP Printer Port (LPT1

. ? Freescale CDC Device (COM2T)

3 R Processors

1|42 Security Devices

3 4 Sound, video and game controllers

3 C— Storage controllers

1+ {8 System devices

[ i Universal Serial Bus controllers

4 n 3

If the COM port does not show up, check the driver install and try to disconnect/reconnect the
USB cable.
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6. Into the folder created by the installer (GUI_INSTALL _PATH)/Airbag Evaluation Board, do two
things:
= Replace the existing GUI_USB.cfq file generated by the installer (delete it or rename it) by
the GUI_USB.cfg provided in the Documentation folder of the MKWO1 project.
= Copy the file register_dummy.txt provided in the Documentation folder of the MKWO01
project (this file is not used in this demo but will remove an error message):

Go to the folder created by the installer

A
@uv| ! >IComputer b Primary (C:) » Program Files (x86) » Airbag Evaluation Board » l - | ‘f| Searc
Organize « Include in library = Share with = Burn Mew folder
¢ Favorites Name Date modified Type Size
Bl Desktop data 1/3/2017 413 PM File folder
=l Recent Places MNI_HTML
& Downloads NI_report File prOVided in the MKWO01
MI_Standard Report

project Documentation folder

4 Libraries | Airbag_EV-MKTG.aliases LKE
| Documents on Airbag_EV-MKTG 5/18/2016 243PM  Application 5,214 KB
&) Music 4| Airbag_EV-MKTG
[ Pictures | Airbeg_EV-4iefG.tb Default file generated by the
=] Subversion / . .

B Videos G installer (it was manually renamed)
5/19/2016 350 PM  Text Document 11 KB

7. Then go the data folder (GUI_INSTALL_PATH)/Airbag Evaluation Board/data, and copy the four
LabVIEW config file GuiSettingTPMS_MKWO1_LF_RF_FXTH87_xxx_COMZ27.cfg provided in the
MKWO01 project (Documentation folder). Explanation on these files is given at the end of the

section.
=]
@f\—)v‘ ! bl Computer » Primary (C:) » Program Files (86) » Airbag Evaluation Board » data DI - ‘ ¢f| Search data yel |
Organize = | | Open Burn Mew folder 3= - E;l '@'
- Favorites ' Mame : Date modified Type Size
e
Bl Desktop J HTML 1/3/2017 4:10 PM File folder
15| Recent Places || DemoSetting.cfg 3/19/20123:58 PM  CFG File 1KB
& Downloads || DiagSetting.cfg 3/1/2012 4:57 PM CFG File 3KB
|| GuiSettingTPMS_MEWD01_LF_RF_counts_COM27.cfg 1/10/2017 2:51 PM  CFG File 4 KB
- Libraries i || GuiSetting TPMS_MKWO1_LF_RF_FXTHE7_450kPa_COM27.cfg 1/10/2017 2:49 PM  CFG File 4 KB
) Documents || GuiSettingTPMS_MKWO1_LF_RF_FXTHE7_800kPa_COM27.cfg 1/10/2017 2:53 PM  CFG File 4 KB
usic | GuiSetting | _LF_RF_| ] a_ .cfg 10/ * ile
&l M GuiS TPMS_MKWO1_LF_RF_FXTH87_1500kPa_COM27.cf 1/10/2017 2:56 PM  CFG Fil 4 KB
= Pictures | ihm TXR5232 6/8/2010 11:51 AM  File 1KB
=1 Subversion R (%] vanlys.dll 1/9/2014 4:37 PM Application extens... 1188 KB
ideos || Setting.cfg 4 ] v ile
B vid Setting.cf 2/4/20151:15 PM CFG Fil 1KB
18 Computer
% Prirmary (C:) 57
4 items selected Date modified: 1/10/2017 2:56 PM Date created: 1/3/2017 4:13 PM - 1/10/2017 2:55 PM
Size: 124 KB
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8. Open the LabVIEW GUI with the Airbag_EV-MKTG.exe in (GUI_INSTALL_PATH)/Airbag Evaluation

Board.
mv| W >l Computer » Primary (C:) » Program Files (x86) » Airbag Evaluation Board PI - | +3 | | Search
Organize « Include in library = Share with = Burn Mew folder
< Favorites Name ° Date modified Type Size
Bl Desktop |/ data 1/3/2017 413 PM File folder
&l Recent Places L NILHTML 1/3/2017 410 PM File folder
& Downloads . NLreport 1/3/2017 410 PM File folder
| NI Standard Report 1/3/2017 4:10 PM File folder
7 Libraries 5/18/2016 2:43 PM  ALIASES File 1KB
@ Documents 5/18/2016 2:43 PM  Application 5214 KB
és Music 44 | Airbag_EV-MKTG 1/3/2017 4:13 PM Configuration sett... 1KB
[E=] Pictures | Airbag_EV-MKTG.tlb 5/18/2016 243 PM  TLBFile 52 KB
Eﬂ Subversion £ GULUSB 1/3/2017 413 PM Configuration sett... 2KB
Bl vidane B D Ak SANAME &0 DA Fanfimirtinn b I vD

9. After opening the GUI, a window pops up: select one of the configuration files copied in the data

folder:
mv‘ .. ¥ Computer » Primary (C:) » Program Files (x86) » Airbag Evaluation Board » data » - ‘ 3 | ‘ Search data
Organize = || Open Burn Mew folder il ®
s Favorites Name : Date modified Type Size
Bl Desktop L HTML 1/3/2017 4:10 PM File folder
=l Recent Places || DemoSetting.cfg 3/19/2012 3:59 PM CFG File 1KB
& Downloads || DiagSetting.cfg 3/1/2012 4:57 PM CFG File 3KB
|| GuiSettingTPMS_MKWO1_LF_RF_counts_COM27.cfg 1/10/2017 251 PM  CFG File 4 KB
4l Libraries 3 || GuiSettingTPMS_MKWO1_LF_RF_FXTH&7_450kPa_COM27.cfg 1/10/2017 249 PM  CFG File 4KB
[ Documents || GuiSettingTPMS_MKWO1_LF_RF_FXTHS7_900kPa_COMZ27.cfg 1/10/2017 253 PM  CFG File 4KB
& Music || GuiSettingTPMS_MKWO1_LF_RF_FXTHS7_1500kPa_COM27.cfg 1/10/2017 256 PM  CFG File 4KB
(] Pictures |_| ihm TX R5232 6/8/2010 11:51 AM  File 1KB
=il Subversion %] vanlys.dll 1/9/2014 4:37 PM Application extens... 1,188 KB
BF Videos T || Setting.cfg 2/4/20151:15 PM CFG File 1KB
1M Computer
& Primary (C:) -
GuiSettingTPMS_MKWO1_LF_RF_counts_C... Date modified: 1/10/2017 2:51 PM Date created: 1/3/2017 4:13 PM
CFG File Size: 312 KB

If the window does not pop up automatically or if you want to select another file, load the configuration
file via: File > Settings > Load settings...

QU Freescale TPMS (FXTHE7/MKWO1) - R4.03.5

| Cleargraph Window Links

Save Graph as...

| Graph4to 7
Save Gauge as...

0.000 Curvel n

Save settings a

Edit settings
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10. Update the port COM number (if it is different from COM27). For that, go to File > Settings > Edit
settings and indicate the right COM number. Then click SAVE AS and save the updated config file
under a new name (with updated COM port).

CN Setting
O Freescale TPMS (FXTHET/MKWOL) - R4.0.35 R5232 USB CDC / USB2 | Graph
Start acquisition Clear graph  Window  Links
Save Graph as... r3 | Graph4to7 Setting RS232 / CDC
Save Gauge as...

P P— partial resource Name

92 Time Qut (ms)
@ [=]/5Ct speed (baud)

11. Click on Start Acquisition in order to send and receive data (Start Acquisition must be grayed out):

Save settings as ...

O Freescale TRIS (EXTHE7/MKWO1] - R4.0.3.5

File op acquisition Clear graph  Window  Links
Taph 0 to 3 | Graph4to7
IFXTH Tire ID 32 bits Ho | 2171244404.000 curve0 N

e

12. Click on Window > Send (this will open the window allowing the user to send data from the
LabVIEW to the MKWO01).

O Freescale TPMS (FXTHET/MKWO1) - R3.3.0.3

File Stop acquisition Clear graph m Links
Graph 1 B

Data
IPressure HU I 0.000 WebBrowser IE

1~ :

13. A window pops up, click on NEXT:

on Send
File

Model I Mndezl Madesl
Register

"Registers (DS Revl.5, 120 Bit7
C COUNT[J] | COUNT[6] | COUNT[5] |COUNT[4] |COUNT[3] |COUNT[2] | COUNT[1] | COUNT[O]

0:01| GENG_DEVSTAT R CHOERR | CHI_ERR | COMM_ERR| MEMTEMP_| SUPPLY_ERR| TESTMODE | DEVRES | DEVINIT | DX1230
0+02| GEN6_DEVSTATL R VBUFUV_ERF| BUSINUV_ER| VBUFOV_ERF RESERVED | INTREGA_ER| INTREG_ERR| INTREGF_ER| RESERVED | 0X1230
0:03| GEN6_DEVSTATZ R F_OTP_ERR | U_OTP_ERR | U_RW_ERR | U_W_ACTIVE TEMPL_ERR | TEMPO_ERR | RESERVED | RESERVED | DX1230
004 | GENG_DEVSTATS R MISO_ERR | DSCTRAIN {| RESERVED | RESERVED | RESERVED | RESERVED | RESERVED | RESERVED | DX1230
0:05] GENG_COMMREV R COMMREV[] COMMREVI] COMMREV[] COMMREV[] COMMREVL] COMMREVL: COMMREV[] COMMREVI( 0X1230 | %]
JO——— R — i —— R — Y — —]
R[msmzﬂ [ Da'alﬂ 0000 Data2 | 00
HEX
Ascn
100+ 100
E):I 1 Di\
o 1 0 Select register e
Astartup Register | NEXT |
| AccelX ) | 0.000 curved RN |Voltage ] | og ~
1024 1024 =
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If the error below occurs, ignore it and click Continue. In order to remove this message, refer to
the end of the section (Troubleshooting).

6 Error 7 occurred at Open File+.vi:Open File

Possible reason(s):

LabVIEW: File not found. The file might be in a different
location or deleted. Use the command prompt or the file
explorer to verify that the path is correct.

Ceninued [ stop |

14. A window with 3 panels appears (if not, do again Window > Send).
The first panel (Mode 1) is not used in this demo.
The second panel (Mode 2) allows the user to send any frame through the COM port. For that, fill

the array and then click Send. For example, to send the Periodic Tx command with a 2 seconds
period, fill as follows:

Frame transmitted to the MKWO01 when
clicking on the Send button
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The third panel (Mode 3) displays buttons with pre-defined commands. The user only needs to
click on one of these buttons to send a command (click on the button directly, not on Send). Refer
to section 2 for information on these commands:

Frame transmitted to the MKWO1 when clicking on
one of the buttons (here FXTH GO STOP1)
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Important note: in order to modify the pre-defined frames of this panel, go to File > Settings >
Edit settings and go to the Send panel. Here the name of the buttons and corresponding frame

can be modified:
—

RS232 USB CDC / USB2

Setting Send (button)
o
W e Qo D0 (o an
W scr (@ D o (F o
Hse o D B o |
CENCD ) e
o se @0 ) o |

fEND) e

Current setting files 4 C\Program Files (86)\Airbag Evalustion Board\dats\. | __SAVE ]| sAVEAs | ok | cAnce |

o

RS232 USB CDC / USB2 | Graph | Gauge | Register | Send

Setting Send (button)

e o (W o 1B
M s [ofo Tor [ an
o eoe [0 TS0 1 o
CEICOE rmt
CEICOE e

CEa .

Curent setting fles 8 C:Progrem Fles (6)\Arbag Evaustion Board\deta\. |__SAVE || sAveAs | ok | cance. |

27

January 2017



15. When RF data is transmitted to the GUI, it is displayed on the graphs:

O Freescale TPMS (FXTHE7/MKWO1) - R4.0.35 =] = ==
File Stop scquisition | Clear graph  Window Links
Graph 0to 3 Graphdto7 Graph8 to 11 Graph 12 to 15

FXTH Tire ID 32 bits 0 2165795514000 Curve0 [ERM | |FXTH Firmware Version 1 36.000 Curved IR

o p

23500000

. . FXTH Firmware Version
Zoo 39 -bit FXTH unigue ID
2. (CODEQ in the datasheet)

2200000000

2150000000

Counts

2100000000
2050000000

2000000000

1950000000,

1900000000 -} }
0 %2

Counts

curve EN

FXTH Derivative Descriptor 2 12.000
132

= FXTH Derivative Descriptor
1 (CODE1 in the datasheet)

Counts

FXTH Pressure 3 1.000

FXTH compensated
pressure

Counts

Curve0 RS

-

O Freescale TPMS (FXTHB7/MKWOL) - R40.3.5

e =

File Stopacquisition | Clear graph  Window Links

Graphdto7

curved EEM

Graph 0 to 3

FXTH AccZ 4 236.000

FXTH compensated
Z acceleration

Counts

Graph 8 to 11

257+
256

ot FXTH compensated
B2 X acceleration

Counts

Graph12 10 15

curved ERN

curve0 RN

FXTH Volt 6 189.000
at

FXTH compensated

Counts

voltage

FXTH Temperature 7 79.000

FXTH compensated

Counts

temperature
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O Freescale TPMS (FXTHE7/MKWO1) - R403.5

(=R |ich ==

File Stop acquisition Clear graph  Window  Links
GraphOto 3 Graph4to7
FXTH Status Acq READ s 0.000 cuveo EEM

1-

FXTH READ functions status
acquisition (refer to FXTH source
code and firmware user guide).
Itis 0 if no error occurred during
reading.

|
262

Graph 8 to 11 Graph 12 to 15

0.000

FXTH Status Acq COMP 9

FXTH COMP functions status
acquisition (refer to FXTH source
code and firmware user guide). It
is 0 if no problem occurred during
compensation. A value of 4 means

an underflow of the pressure
value, which is normal at ambient

temperature (as shown here).

curver  ERE

263.000

FXTH frame ID (frame counter,
increments at each frame sent)

Curve I

263.000

MKWO01 frame counter (increments
at each frame received)

o

1

nol

CRC check done by the MKWO01 when
receiving the RF frame: 0 if CRC check
OK (data ok), 1 if RF data is corrupted.
For information on display of corrupted
data, refer to section 6.g.

O Freescale TPMS (FXTHBT/MKWOL) - R4.0.3.5 =] & =
File Stop acquisition | Cleargraph  Window  Links
Graph 0 to 3 Graph4to 7 Graph 8 to 11 Graph 12 to 15
MKWO1 CRC (0 OK,1ifKO) HC 0.000 Curve0 EEM | |miwo1 Rsst D -113.000 curve0 EEN

RSSI value given by the MKWO01
when the RF frame was received.

dBm

It is displayed in dBm.
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The configuration of the name of the graphs and length of each data is done in File > Settings > Edit Settings
> Graph

Be careful!
In order to indicate a data of 32 bits, select 24 bits (and not 32), as done for the 32-bit unique ID:

=

RS232 USB CDC / USB2 ' Graph | Gauge | Register |

|

FXTH Tire ID 32 bits

=l

Y sing.

FXTH Firmware Version

= =
= =

2SI

Y sing.

=
Fed
=

FXTH Derivative Descriptor

211t

Y sing.

=
Fed
=

k=t

Y sing.

il

Y sing.

211t

Y sing.

= Lol

Y sing.

il

Y sing.

/™ 16 Elements must be completed

Current setting files IC:\ngmm Files (x86)\Airbag Evaluation Board'data'\, [ SAVE ]| SAVE AS ” oK ” CANCEL ]
RS232 USB CDC / USB2 Graph | Gauge | Register | Send |

(8 sing. |

C 2 sing.

[

sing.

(<]

sing.

(]

sing.

]

S0 | IR | SIPE1Dy [ 21210 | <1510 | AT

sing.

(<]

sing.

[

= = =] = = = =

(<]

A | DA

sing.

/M 16 Elements must be completed

Current setting files & C:\Program Files (x86)\Airbag Evsluation Board\data\ [ save | saveas | ok || canceL |
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b. Note on the Sensor GUI configuration files provided for the demo

There are four .cfg files provided for the Sensor GUI:

= GuiSettingTPMS_MKWO1_LF _RF counts_ COM27.cfg: when using this file, pressure, acceleration,
voltage and temperature are displayed in counts. The GUI does not process these compensated
data (they are displayed as they are received).

= GuiSettingTPMS_MKWO1_LF RF FXTH87 450kPa_COM27.cfg: to be used if using a TPMS
emitter containing a 450kPa pressure sensor. Data received is processed by the GUI (not by the
MKWO01) so that pressure is displayed in kPa, acceleration in g, temperature in °C and voltage in
volts. The GUI receives the data in counts and then converts them in common units before
displaying them.
For more information on the conversion in common units, refer to the pdf document
Compensated _Data_Conversion included in the documentation folder of the MKWO1 project.

»  GuiSettingTPMS_MKWOI_LF_RF_FXTH87_900kPa_COM27.cfg: to be used if using a TPMS
emitter containing a 900kPa pressure sensor. Data received is processed by the GUI (not by the
MKWO01) so that pressure is displayed in kPa, acceleration in g, temperature in °C and voltage in
volts. The GUI receives the data in counts and then converts them in common units before
displaying them.

For more information on the conversion in common units, refer to the pdf document
Compensated_Data_Conversion included in the documentation folder of the MKWO1 project.

= GuiSettingTPMS_MKWO1_LF RF FXTH87 1500kPa_COM?27.cfg: to be used if using a TPMS
emitter containing a 1500kPa pressure sensor. Data received is processed by the GUI (not by the
MKWO01) so that pressure is displayed in kPa, acceleration in g, temperature in °C and voltage in
volts. The GUI receives the data in counts and then converts them in common units before
displaying them.
For more information on the conversion in common units, refer to the pdf document
Compensated_Data_Conversion included in the documentation folder of the MKWO1 project.

For each configuration file, the conversion applied to the compensated data received can be seen in File
> Settings > Edit Settings > Graph.

Below are shown the settings of pressure, acceleration, temperature and voltage for each configuration
file.

Note: the coefficients used in the conversions to common units have been taken from the FXTH87xx11
datasheet. For the other devices (1-axis, 87E), refer to the appropriate datasheet.
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GuiSettingTPMS_MKWO1_LF_RF_FXTH87_450kPa_COM?27.cfg

RS232 USB CDC / USB2 Graph | Gauge | Register | Send |
£
£ o
e
10034

;

;

¢

é

;

=

H Temperature (2
7 =

heq £

20 € .
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s B

L2 sing.
L2 Jsing.

sing.
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Jsing.

sing.

&

7]

Jsing.

sing |
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5
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£
£

= = = = =

[ [ s ]
[<] [

SISETS PRI FEIHEES PRSI PSS FEse FEha Fanens

sing.

G

/16 Elements must be completed

Current setting files % C:\Program Files (86)\Aitbag Evaluation Boarddatal [ save || saveas || ok | canceL |

GuiSettingTPMS_MKWO1_LF_RF_FXTH87_900kPa_COM27.cfg

RS232 USB CDC / USB2 Graph | Gauge | Register | Send |

L2 sing.

C ) Ysing. |
s |

57

Joom

£ e

oo

2 |

£

f e

¢

z e
H Stetus Acq COMP £ .
= o
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sing |

=
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|

/16 Elements must be completed

Current setting files % C:\Program Files (86\Airbag Evaluation Boarddatal [ save || saveas || ok | canceL |

GuiSettingTPMS_MKWO01_LF_RF_FXTH87_1500kPa_COM27.cfg
RS232 USB CDC / USB2 Graph | Gauge | Register | |
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oo |
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oo
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Current setting files % C:\Program Files (86\Airbag Evaluation Boarddatal [ save || saveas || ok | canceL |
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c. Troubleshooting

i.  Sensor GUI: ‘Error 7 occurred at Open File’

=]

6 Error 7 occurred at Open File+.vi:Open File

Possible reason(s):

LabVIEW: File not found. The file might be in a different
location or deleted. Use the command prompt or the file
explorer to verify that the path is correct.

[ Continue ][ Stop ]

In order to remove the error message, copy the file register dummy.txt provided in the MKWO01
documentation folder and copy it in the installation folder of the GUI.

Then in the GUI go to File > Settings > Edit Settings > Register and select twice this file. This will remove
the error.

RS232 USB CDC / USB2 | Graph | Gauge Register Send |

Registre

Setting of register file

C\Program Files (x86)\Airbag Evaluation Board\register_dummy.tt ‘| = ’

C\Program Files (x86)\Airbag Evaluation Board\register_durmmy.txt

max file size

650000

Current setting files IC:\ngmm Files (x86)\Airbag Evaluation Board'data'\, [ SAVE ]| SAVE AS ” 0K ” CANCEL
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ii.

MKWO01: no RF frame received

On the MKWOL1 side, PTC2 (LED16) is ON when an RF frame is received.

Check that the port COM and the baud rate indicated in File > Settings > Edit settings > RS232
USB CDC are correct.

Make sure the distance FXTH/MKWOL1 is not too long: try with a distance around 30cm to be
sure the frames are received.

Start Acquisition must be grayed out in order to be able to receive data:

QU Freescale TPMS (FXTHET/MIKWOL) - R4.0.3.5

File Stop acquisition Clear graph  Window  Links

Graph 0 to 3 | Graph4to7

If it still does not work: close the GUI, disconnect the MKWO01 from the computer, then
reconnect it and re-open the GUI.

In the MKWO01 project, if the option of not displaying the corrupted data has been selected
(RF_DATA_CORRUPTED is DISCARD_DATA in Rf_Rx_Appli.h), maybe all the received frames
are corrupted so nothing is displayed. To check that, select the other option (RECEIVE_DATA),
recompile the project and reprogram the MKWO1.

Check that the format of the frame sent to the GUI is correct. Go to Window > Data and check
the frame format looks like the following: [DA0800011234 data ]

If it does not look like this and the MKWO1 source code has not been modified, adjust the
baud rate of the MKWO01: in UART.c in the function UARTO_SetBaudRate, adjust the values of
UARTO_BDL (due to the MKWO1 32kHz oscillator imprecision, the baudrate may need to be
adjusted on some boards).

o Data 53]
Data Buffer
[DA0B0001123481176ABA240 C000100F900FABFAE00001080108]

Data start (1000) Nb data | 14310

[DA080001123481176 ABA240C

[DAO800011234811 76 ABA240C000100FO00FBBF4 EO00000010001]
[DAD80001123481176 ABA240C000100 FB00F ABF4E000000020002]
[DAO800011234811 76 ABA240C000100 FB00F ABF4 EO00000030003]
[DAQ80001123481176 ABA240C000100 FE00F ABF4EQ00000040004]
[DAO80001123481176 ABA240C000100 FB00F ABF4 E000000050005]
[DAO800011234811 76 ABA240C000100 FRO0F ACO4ED00000060006]

s

Data

o = GO A1 LUV 1008 L]
[DA0B0001123481176ABA240C0001 00FB00FABFAEOD0000F200F2] i
[DA0S0001122481176ABA240C000100FB00FABFAEO00000F300F3]
[DA0B0001123481176ABA240 C000100FB0FACO4 ED00000F400F4]
[DA080001123481176ABA240 C000100 FOQOFEBFAEQ00000F500F5]
[DA0B0001123481176ABA240C000100FB00FABFAEDD0000FE00F6]
[DA0B0001123481176ABA240 C000100FB00F ABFAEOD0000FT00FT]
[DA0B0001123481176ABA240C000100FB00FABFAEOD0000FBOOFS]
[DA0B0001123481176ABA240 C000100FB00FABFAEOD0000FS00F3]
[DAQ20001122481176ABA240C000100FI00FIBF4E000000 FADOFA]
[DAOB0001123481176ABA240 C000100F900F ABFAE000000FBOOFB]
[DADB0001123481176ABA240 C000100F900F ABFAED00000FCOOFC]
[DAOB0001123481176ABA240C000100F900F ABF4E000000FDOOFD]
[DA0B0001123481176ABA240C000100F900F ABFAEOD0000FEOFE]
[DA080001123481176ABA240C000100F800FABFAEO00000FFOOFF]
[DAOB0001123481176ABA240C000100FBD0F ABFAEO00001000100]

n Freescale TEMS (FXTHEZ/MKWOL) - R1.03.5 [DA0B0001123481176ABA240 C000100F800F ABFAED00001010101]

[DAOB0001123481176ABA240C000100FB0FABFAEO00001020102]

X\
4

File
Graph0to 3

— - [DADB0001123481176ABA240C0001 00FBO0FIBFAED00001030103]
Stop acquisition Clear graph m Links [DA80001123481176ABA240C000100FE00F ABFAED00001040104]

m

[DAOB0001123481176ABA240C000100FBD0F ABFAE00001050105]

FXTH Tire ID 32 bits

y
A

Gra  Send [DADB0001123481176ABA240C000100FBOOF ABFAED00001060106]
& [DA0B0001123481176ABA240 CO00100FB00F ABFAE000001070107]
m [DADB0001123481176ABA240C000100F300F ABFAED00001080108]
‘WebBrowser =
HU I 2165795514.0(

34

January 2017



h
P |

User Guide TPMS reference projects LF RF Communication JRev. 1

iil.

MKWO01: no LF frame is sent

On the MKWO01 side, PTE1 (LED10) is ON while an LF frame is being sent (be careful: it does not mean
the LF antenna is supplied so the LF frame may not be actually sent).

Check that the port COM and the baud rate indicated in File > Settings > Edit settings > RS232
USB CDC are correct.

Check that Start Acquisition is grayed out:

QN Freescale TPMS (FXTHE7/MKWOL] - R4.0.3.5

File Stop acquisition Clear graph  Window Links

Graph 0 to 3 | Graph4to7

Check that the LF antenna is supplied. If using the FRDM-SENSORS-LF board, the LF antenna
can be supplied between 5V (for short distance) and 18V (long distance). Typical: 9V for a
distance emitter/receiver of 35cm free-air.

Click on the command MKWO01 LED4 ON. If LED4 (PTA4) does not turn ON on the MKWO01
board it means there is no communication between the GUI and the MKWO01. So close the
GUI, disconnect the MKWO1 from the computer, then reconnect it and re-open the GUI.

If the LED turns ON but the other FXTH commands does not seem to work then it may be a LF
FXTH reception problem (see next point) or a RF MKWO01 reception problem (see previous
point).
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iv. FXTH: no LF frame is received

If LEDs are enabled in the FXTH project (refer to section 6.a), PTA2 (LED3) is turned ON when an LF
command is received and PTA1 (LED2) is ON during 100ms when the LF command is unknown (or
wrongly decoded).

= Check that an LF frame is actually sent by the MKWO1 (previous section).
= Turn off the FXTH, disconnect the BDM if it was connected and turn on the FXTH.

=  Adjust the LF antenna power supply (the antenna connected to the MKWO1 board). Typical power
supply is 9V for a distance emitter/receiver of 35cm free-air, but it can be adjusted between 5V
and 18V maximum.
= If the distance between the LF antenna and the FXTH coil is short with no obstacle
(less than 30cm free-air), the FXTH LF coil may saturate if the LF signal is too strong
(the LF will be received but not decoded). In this case use a 5V power supply instead.
= If the distance is longer or if the FXTH is behind an obstacle (inside a tire), a higher
power supply may be needed.

= Check that the frame sent to the MKWOL1 is correct and the command has been implemented (if
default source code has been modified).
The frame sent can be seen on the bottom left corner of the window:

File

Frame transmitted to the MKWO01 when clicking on
one of the buttons (here EXTH GO STOP1)

SHE] I
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V.

Sensor GUI: data displayed is corrupted

Data displayed is corrupted if bytes are taking wrong values. For example, if some bytes supposed to be

fixed like ID or firmware version take different values as shown below:

O Freescale TPMS (FXTHE7/MKWO1) - R1.03.5

o] @ |

File | Start acquisition Clear graph  Window Links

Graph0to 3 Graph4to 7

FXTH Tire ID 32 bits 0

2750000000
2700000000
2650000000 -

2600000000 ]
2550000000 ]
15 2500000000
5 2450000000
* 2400000000
2350000000

2300000000
2250000000
2200000000~ I

21500000001
0

2171244406000  Curve0 BEM | |FXTH Firmware Version

Graph 8 to 11 Graph12to 15

1 36.000

180+,
160-]

140}

curveo BRI

FXTH Derivative Descriptor 2 29000

160+

Curve0 R | FXTH Pressure 3 1000

This can be due to two things:

»

File | Startacquisition

Graph 0 to 3

MKWOL CRC (0 if OK, 1 i KO)
1-

08
UJ’E

Cleargraph  Window Links
Graph4to7

cuneo EEN

C 1.000

i
138

RF data corruption: data received by the MKWOL1 is corrupted so we see corrupted data displayed.
To verify that, look at the MKWO01 CRC panel of the GUI: if CRC is 1 it means RF data received is
corrupted. Also, in case of RF data corruption, MKWO01 counter, MKWO0O1 CRC and MKWO1 RSSI
should not be corrupted (because they do not come from the RF frame but are added by the
MKWO01). These data are displayed on the GUI.

In order to choose to display or not corrupted data, refer to section 6.g.

O Freescale TPMS (FXTHB7/MKWO1) - R4.0.3.5

In order to reduce the amount of data corrupted, adjust the FXTH/MKWO1 distance (to be around
35cm) and try several orientations of the boards (parallel, perpendicular, rotated by 90°...).

If all panels show wrong data (including MKWO01 counter, MKWO01 CRC and MKWOQ1 RSSI), this can
be due to the MKWO01 UART baud rate: the UART baud rate may need to be slightly adjusted. For
that refer to the function UARTO_SetBaudRate of the file UART.c in the MKWO1 project.
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8. MKWO01: Kinetis Design Studio v3.x installation

The demo project does not use Processor Export and Kinetis SDK. A simple installation of KDS v3.x is
enough. The screenshots below refer to version 3.2, but the same procedure can be followed for all
versions of KDS 3.x.

1. Go to the KDS webpage of the NXP website: KDS Webpage (if the link does not work, follow NXP
> Software and Tools > Hardware Development Tools > Freedom Development Boards > Kinetis
Design Studio IDE)

Account @ English ~ Cart
x ALL ~  Search... Q

PRODUCTS

NXP » Software and Tools * Hardware Development Tools » Freedom Development Boards <

KDS_IDE: Kinetis® Design Studio Integrated Development Environment (IDE)

J Overview H Documentation H Downloads H Hardware & Tools H Training & Support ‘
Jump To Overview
Overview The Kinetis® Design Studio (KDS) is a complimentary integrated development environment for Kinetis MCUs that
Eeatures enables robust editing, compiling and debugging of your designs. Based on free, open-source software including

Eclipse, GNU Compiler Collection (GCC), GNU Debugger (GDB), and others, the Kinetis Design Studio IDE offers
designers a simple development tool with no code-size limitations. Furthermore, Processor Expert® software enables
Community Discussion your design with its knowledge base and helps create powerful applications with a few mouse clicks.

Target Applications

Supported Devices Additional and new device support is installed through the Kinetis Software Development Kit (SDK).

If you are looking to upgrade to commercial tools that are fully compatible with KDS, click here. For other IDE offerings,
click here.

2. Click on Download (need to be signed in) and select the appropriate version:

J Current Previous
“ersion Description
320 Crownloads for Kinetis Design Studio for Linux 64-bit (DEB). Drownload Log
320 Downloads for Kinetis Design Studio for Linuwe 64-bit (RPM). Download Log
320 Downloads for Kinetis Design Studio for Mac. Download Log
320 Downloads for Kinetis Design Studio for Microscft Windows. Download Log
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3. Download kinetis-design-studio_3.x.exe (it can also be downloaded via the installer):
Downloads for Kinetis Design Studio for Microsoft Windows.

J Files

[snow ai Fies B 4 Files

File Desc ription ¥ FieSze w File Name v

License Keys MNotes @Download Help

Document: Kinetis Design Studio 3.2.0 Release Notes 6741 KB & kinetis-design-studio_3.2.0_Release_MNotes pdf

+
+

] =+ Installer: Kinetis Design Studio 3.2.0 Installer for Windows
4+ Service Pack: Eclipse add-on to add FreeRTOS Plug ins 1.0.1 2055 KB ¥ Eclipse_sdd-on_to_sdd_FreeRTOS_Plug-ins-v1.0.1.zip
+

Service Pack: Eclipse add-on to add Kinetis SDK W2 x Project 325 KB # Eclipse_add-
Wizard v2.0.1 on_to_add_Kinetis_SDK_V2.x_Project_Wizard-v2.0.1.2ip

4. When kinetis-design-studio_3.x.exe is downloaded, execute it and follow the instructions.

When required, install all features:
15! Kinetis Design Studio Setup

Custom Setup
Select the way you want features to be installed.

Click on the icons in the tree below to change the way features will be installed.

-

[SER=H | kinetis Design Studio

- =) = | G Tools for Kinetis
(=3 ~ | Edlipse IDE =

Kinetis Design Studio

OpenOCD Debug Sug
(= - | Segger Debug Suppo

This feature requires 2367KE on
your hard drive, It has 6 of 6

fo: (=01 = | PRE Debug Suppart subfeatures selected. The
H— : 52 ubfeatures require 1527MB on

< T + your hard drive.
Location: C:Freescale\kDS_v3\

Advanced Installer
Resst || DiskUssge | [ <Back |[ MNext> | [ cancel |

5. When the installation is complete, start KDS 3.x
Choose your workspace:

l‘ﬁ Workspace Launcher
Select a workspace

Kinetis Design Studio stores your projects in a folder called a workspace.
Choose a workspace felder to use for this session,

Workspace: CATPMS_L_LF RF\Rx_KD53.2 -

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

oK || cance
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6. Right click in the Project Explorer and select Import:

File Edit Source Refactor Mavigate Search Project Run  Processor Expert Window Help

[T Project Explorer ES] <=«==:>| ¢ Y= 0O

Mew 3

‘E\é Import... >
iy  Export.

& Refresh F5

Convert CodeWarrior project file...
* Flash from file...

Select \
Create new projects from an archive file or directory. | ! = E I

Select an import source:

| type filter text |

4 (= General

Existing Projects into Works
() File System

[T] Preferences
b= C/Cr+
P (= Comp D
b CVS
I = Git
[» = Install
[» (= Processor Expert |5
[» = Project of Projects
[» = Remote Systems

[ (= RPM
2 Run/Mehnn

| »

m

@ <Back |[ Net> || Ensh | Cancal
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7. Select the project’s folder:

“bowseforfollr T =

Select root directory of the projects to import

. Manual
1 MATLAB
&L Matlab_install
. Mes fichiers regus
>l MKWOL H
& L MEKWO1 Drivers
&L MKWOL_FRDM
| My Meetings
b)) My Received Files
4 MyMNewTPMSProjects
4 | TPMS_MKWOL_LF_RF_Cq ication_KDS3_revl
. .settings
i | Debug
. Documentation
. Includes
I | Project_Settings
I Sources
| Notepad
b 1 NXP_MRK3_Install
| NXP_MRE3_License
L NXP_MRK3_Source

Folder: TPMS_MKW01_LF_RF_Communication_KDS3_rev1

e =
=

Import Projects
Select a directory to search for existing Eclipse projects. /4
|
< (@) Select root directory: _MKWﬂl_LF_RF_Communication_KDSE_rEvll - é Browse...
() Select archive file: - | | Browse... |
Projects:

TPMS_MKWO1_LF_RF_Communication_KD53_revl (C:\Users\B509 Select All

Deselect All

4 n 13

LCopy projects into workspace

Hide projects that already exist in the workspace
Working sets
Add project to working sets

Wiorking sets: | V| | Select...

@ <gack | Nea> [ Fnish || Concel
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The project is now in the workspace: it can be modified, compiled, debugged...
\:\" C/C++ - Kinetis Design Studio - CA\TPMS_1_LF_RF\Rx_KD53.2
File Edit Source Refactor Mavigate Search Project Run P1

A S B S SRR A

[ Project Explorer 53 = <f{>| 1

a 5 TPMS_MEWO1_LF_RF_Communication_KD53_revl
> [t Includes
» = Debug
» [ Documentation
> = Includes
» [= Project_Settings
4 = Sources
> = RF
s [= UART
> B derivative.h
> €] ExecuteAction.c
> [h] ExecuteAction.h
> [ GPIO.c
> [ GPIO.h
> € Interrupt.c
> [ Interrupt.h
s [ LFc
> [h LF.h
> [€) main.c
o L€ TPM.c
> [A] TPM.h
> [h] util.h

8. In order to compile (build) the project, click on the hammer. If the button is not accessible
(grayed out), open a source file of the project (double click on it). The button will then be
enabled:

\:\" C/C++ - TPMS_MKWO1_LF_RF_Communication_KDS53 _re
File Edit Source Refactor Mavigate Search Projed

Tub s @) widr ¢

[ Project Explorer 3

a5 TPMS_MKWOL_LF_RF_Communication_KDS3_revl
> #% Binaries
> [ Includes
= Debug

If the error ‘No rule to make target’ occurs, right click on the project folder and select Clean
Project. Then build again.

9. |In order to program the MKWO01, click on Debug Configurations... (the project first needs to be
built)

CEC/C++ - TPMS_MKWOL_LF_RF_Communication_KDS3_revl/Sources/main.c - Kinetis Design Studie - CATPMS_1_LF_RF\Rx_KC
File Edit Source Refactor Navigate Search Project Run ProcessorExpert Window Help

Bl g8 ad@-a-d-e{B)o- G- E imo g

B Project Explorer 2 % {no launch history)

4 Cf?TPMS_MKWUI_LF_RF_CDmmunlcat\on_KDH_revl Debug.d » eneral(void);
o 4P Binaries DRTS General
> &l Includes =P Eclaration of
> (= Debug

» (= Documentation &/
-
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*

Create,

and run

=V R T

[E] C/C++ Attach to Application
[&] C/C++ Postmortem Debugge
[E] C/C++ Remote Application
[T] GDB Hardware Debugging
[c] GDB OpenOCD Debugging
4 [t] GDB PEMicro Interface Debugging
E TPMS_MKWO1_LF_RF_Communication_KD53_revl Debug
[&] GDB SEGGER J-Link Debugging
= Launch Group

2. The Debug session is
automatically created

Filter matched 10 of 12 items

1. Double click on GDB PEMicro Interface Debugging

Name:  TPMS_MEWO1_LF_RF_Communication_KD53_revl Debug

Maml ﬂﬁ Debugger| -3 Startup‘ E_// Sourca| i=]| Qommnn|

Project:

TPMS_MKWO1_LF_RF_Communication_KD53_revl Browse,

Specify the number of additional ELF Files you wish to program:

0 [Generate ELF Fields i

C/C++ Application:

Debug\TPMS5_MKWO1_LF_RF_KDS3_revl.elf

(7) Enable auto build () Dizable auto build

(@ Use workspace settings Configure Workspace Settings...

Variables... ] [Search Prcrjr:cl...] [ Browse.. ]
Build (if required) before launching
s —
Build conﬁgura@Use Active D
—_———— "

[ appy | Reven

@

I Debug I I Close

Go to the Debugger panel and click on Select Device:

Create, and run

/i Plugin has not been registered. Some functionality may not be available.

CEX|E3-

Name:  TPMS_MEWO1_LF_RF_Communication_KD53_revl Debug

| type filter text

[E] C/C++ Application
[T] C/C++ Attach to Application
[c] C/C++ Postmortem Debugger
[E] C/C++ Remote Application
[T] GDB Hardware Debugging
[c] GDB OpenOCD Debugging
4 [t] GDB PEMicro Interface Debugging
E TPMS_MKWO1_LF_RF_Communication_KD53_revl Debug
[&] GDB SEGGER J-Link Debugging
= Launch Group

Filter matched 10 of 12 items

Main Iﬂﬁ Debuggerl -3 Startup‘ E_// Sourca| i=]| Qommnn|

Software Registration

Please register your software to remove this message,

PEMicro Interface Settings
[USB Multilink, USB Multilink FX, Embedded OSBDM/OSITAG - USB Port v] Compatible Hardw

Interface:

7] [

endor: Family: Target:

e [
R E— e —

Additional Options

Mass erase on connect
Advanced Options

4 [ J 3

o
2
3

Use SWD protocel

»

[ appy | Reven

@

[ Debug I I Close

January 2017
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Select the KW01Z128M4:

% Select Target Device

Allowed wildcard characters:
*=Match 0 or more characters, ¥=Match exactly one character

type filter text

[ KMz -

> KSx

[ Kvx

4 KWx
[KWO1Z128M4 |
KW20Z160M4 |l
KW20Z160M5
KW21D256M5
KW21D512M5
KW22D512M5
KW24D512M5
KW30Z160M4
KW30Z160M5
KW40Z160M4
KW40Z160M5

> LPCIlm -

m

[ Select ] [ Cancel

% Debug Configurations 5=
Create, manage, and run configurations

/i) Plugin has not been registered. Some functionality may not be available.

CREX| B3~ Mame: TPMS_MKWOL_LF_RF_Communication_KDS3_revl Debug

type filter text Main | 5 Debugge.} 3 Startup‘ L7 Snurte‘ = gommon|

/C++ Application
/C++ Attach to Application

[©] C/C++ Postmortem Debugger

[©] C/C++ Remote Application

[©] GDB Hardware Debugging

[©] GDB OpenOCD Debugging
4 [T] GDB PEMicro Interface Debugging

[2] TPMS_MKWOL_LF_RF_Communication_KDS3_revl Debug
[] GDB SEGGER J-Link Debugging
# Launch Group

Filter matched 10 of 12 items

Software Registration =

Please register your software to remove this message.
£

PEMicro Interface Settings

Interface: [USB Muttilink, USB Multilink FX, Embedded OSBDM/OSITAG - USB Port v] Compatible Hardw|

Port: ( -

Vendor: NXP Family: KWW Target: KW01Z128M4 >

Core: Mo -

Specify IP Specify Network Card IP

Additional Options
] Mass erase on connect [7] Use SWD protocal

Advanced Options

gl i ] '

Apply Revert

@

Now connect the Multilink Universal to the computer on one side and to the MKWO1 on the other side:
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Click on Refresh and the USB port should appear.

Once this is done, click on Debug to program the MKWO01:

% Debug Configurations

Create, ge, and run fig

/i Plugin has not been registered. Some functionality may not be available.

¥

CEX[E3-

type filter text

[E] C/C++ Application
[T] C/C++ Attach to Application
[c] C/C++ Postmortem Debugger
[E] C/C++ Remote Application
[T] GDB Hardware Debugging
[c] GDB OpenOCD Debugging
4 [t] GDB PEMicro Interface Debugging
E TPMS_MKWOL_LF_RF_Communication_KDS3_revl Debug
[&] GDB SEGGER J-Link Debugging
= Launch Group

Filter matched 10 of 12 items

Name:  TPMS_MEWO1_LF_RF_Communication_KD53_revl Debug

Main |3§‘§ Debuggerl "3 Startup‘ 173 Sourca| i=] Qommnn|

Software Registration

A Please register your software to remove this message,
h

PEMicro Interface Settings

= | Compatible Hardw

| »

m

Additional Options

[] Mass erase on conned

Advanced Options

Interface: USE Multilink, USB Multilink FX, Embedded OSBDM/OSITAG - USB Port
Port: USEL - Multilink Universal Rev 4 (PES657189) Refresh’
e
Select Device |  Vendor: NXP Family: KW Target: KW017128M4
Specify IP Specify Network Card IP

4 [

@

When the following window appears, click on Remember my decision and then Yes:

% Confirm Perspective Switch

k. * 4

management.

emember my decisiol

This kind of launch is cenfigured to open the Debug perspective when it suspends.

This Debug perspective is designed to support application debugging. It
incorporates views for displaying the debug stack, variables and breakpoint

Do you want to open this perspective now?
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Run the program:

A Debug 17
4 [E] TPMS_MKWO1_LF_RF. tion_KDS3_revi Debug
a2 TPMSMKVI_LF_RF KDS3,_reclef
4 f# Thresd 21 (Suspended : Breakpoint)
= maini) st msin 68 Dx29ad

& mainc 22

® - When an unknown command is recedved vis USRT, LEDIS (PTELS) iz ON during 208ms

Be B[+ T = O 00-Voribles 13| 9 Bresipoints [l Registers 1 EmbSys Registers %,

eripherals mh Moules

Hame Type Value

‘ b

= &  Ex Ouline 2 FPEERY ek =08

—:m main(vaid)

~ Init_General();
(void)RE_Ensblehx();

UARTE_ENABLE_RECEPTION;

for (33)
1t

/7 Delay THo_ms(200); // Remove delsy otherwize we will misz &F frames
iF (RF_PavLoAD READY)
{

LeD1e_ow;

RF_StoreDataReceived(); // Store RF frase in RF_Rx_Suffer

//Dizplay s )i /f Display
Display_SendOstaToLsbwiew(); // Dizplay LebViEw GUI
LED1S_OFF;

¥

It Generslveid) o4
it PORTS, Generafveid) : i
mainiveid) it

It Generalvaid)  void
In_PORTS.Generalveid) : vid

*e sl I EEEEEEEEEE

O Console 7 £ Tasks [2] Problems () Executsbles [] Memery

X k&G IEEe-0-=0

TOMS_ MKWDL_LF._FF_C \ KDS3, et
TO MODIFY THE RESET SCRIPT SETTINGS, USE THE FOLLOWING MEWU OFTION:

CONFTGURATION > AUTOMATED SCRIPT OPTIONS.

Preset breskpoint encountered.

520160221 comsele
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