
 

 

 

 

Using MCUXpresso SDK CAN and LIN 

Drivers to Create a Bluetooth LE-CAN and 

Bluetooth LE-LIN Bridges on KW36/KW35 

 

1. Introduction 

Bluetooth Low Energy usage in automotive and 

industrial applications is growing.  These applications 

often require integration with other standard 

communication protocols like CAN and LIN.    

NXP offers KW35/KW36 devices that enable Bluetooth 

Low Energy, CAN and LIN communication for 

automotive and industrial embedded systems.  

NXP provides a complete Bluetooth LE stack solution 

to which CAN and LIN drivers can be added to create a 

bridge application between CAN or LIN and Bluetooth 

LE. 

 

2. Abstract 

This application note describes the process to create a 

new Bluetooth Low Energy project for the FRDM-

KW36 development board and MCUXpresso IDE, and 

how to add CAN and LIN drivers into the new project 

to create BLE-CAN and BLE-LIN bridges. 

This application note includes source and header files to 

download for a Bluetooth LE to CAN and LIN bridge 

demo example. 
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3. Creating a new Bluetooth LE project 

Follow below steps to create a new FRDM-KW36 Bluetooth Low Energy project for MCUXpresso IDE:  

1. Download the latest FRDM-KW36 SDK for MCUXpresso IDE from MCUXpresso SDK Builder 

webpage: 

a. Go to https://mcuxpresso.nxp.com. 

b. On welcome page, click on “Select Development Board”. See Figure 1 

 

Figure 1. MCUXpresso SDK Builder 

c. Search for “FRDM-KW36” and click on “Build MCUXpresso SDK”. See Figure 2 

 

Figure 2. Select development board window 

d. Select “MCUXpresso IDE” and your Host OS, then click on “Download SDK” and agree 

with software terms and conditions to start your FRDM-KW36 SDK download. See 

Figure 3 

https://mcuxpresso.nxp.com/
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Figure 3. SDK Builder window 

2. Download and install the latest version for MCUXpresso IDE: 

a. Go to webpage: https://www.nxp.com/support/developer-resources/software-

development-tools/mcuxpresso-software-and-tools/mcuxpresso-integrated-development-

environment-ide:MCUXpresso-IDE 

b. Download and install the MCUXpresso IDE executable located in “Downloads” tab. 

3. Import your FRDM-KW36 SDK into MCUXpresso IDE: 

a. Open MCUXpresso IDE. 

b. Go to “Installed SDKs” tab, then drag and drop your FRDM-KW36 SDK. 

 

Figure 4. . Importing SDK into MCUXpresso IDE 

4. Create a new Bluetooth LE project from your FRDM-KW36 SDK: 

a. Click on “Import SDK example(s)” from the Quickstart Panel. 

 

Figure 5. Import SDK example(s). 

https://www.nxp.com/support/developer-resources/software-development-tools/mcuxpresso-software-and-tools/mcuxpresso-integrated-development-environment-ide:MCUXpresso-IDE
https://www.nxp.com/support/developer-resources/software-development-tools/mcuxpresso-software-and-tools/mcuxpresso-integrated-development-environment-ide:MCUXpresso-IDE
https://www.nxp.com/support/developer-resources/software-development-tools/mcuxpresso-software-and-tools/mcuxpresso-integrated-development-environment-ide:MCUXpresso-IDE
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b. Search and select “frdmkw36” in the “board and/or device selection page”, then 

click “next” See  Figure 6 

 

Figure 6. Board and/or Device selection page 

 

c. Select the desired Bluetooth LE project under “wireless_examples” and 

“bluetooth” (project can be on baremetal or freertos), change SDK Debug 

Console to “UART”, and click “Next” See Figure 7. For this example, Wireless 

UART example in FreeRTOS is used. 
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Figure 7. . Import project window 

d. In Advance Settings, disable “Include semihost HardFault handler” and click 

“Finish”. Your project will be created. See Figure 8. 



Adding FlexCAN and LIN drivers 

Using MCUXpresso SDK CAN and LIN Drivers to Create a Bluetooth LE-CAN and Bluetooth LE-LIN Bridges on 
KW36/KW35, Application Note, Rev. 1, 11/2018 

6  NXP Semiconductors 

  

 

Figure 8. . Advanced Settings window 

4. Adding FlexCAN and LIN drivers 

NXP’s KW36 Software Development Kit (SDK) includes FlexCan and LIN drivers as well as demo 

examples. 

 

Next steps show how to add the FlexCAN and LIN drivers to your Bluetooth Low Energy project using 

MCUXpresso IDE. 

 

1. Go to “Manage SDK Components” as in Figure 9. 
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Figure 9. Manage SDK Components 

 

2. Select “flexcan” and “lin” from driver window and click “OK”. See Figure 10. 

 

Figure 10. Driver window 

 

3. A new window will appear to confirm the files which will be added/updated, click “Yes” Figure 

11. 
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Figure 11. SDK Component Management window 

4. A second window will appear to confirm some file to be removed, click “No” or your project 

will break Figure 12. 

 

Figure 12. SDK Component Management window 2 
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At this point, FlexCAN and LIN drivers are loaded into your Bluetooth LE project. 

 

5. Adding FlexCAN and LIN demo examples into a 
Bluetooth LE project 

 

NXP’s KW36 Software Development Kit (SDK) includes demo examples for FlexCAN and LIN 

protocols. This demo examples can be imported and modified to include a FlexCAN or/and LIN 

communication coexisting with your Bluetooth LE Project.  

 

FlexCAN and LIN demo examples are located in “driver_examples” from FRDM-KW36 SDK folder as 

shown in next figure. Unzip folder to have control in copying the application files.  

 

Figure 13. Driver examples 

 

Next subchapters show how to add a FRDM-KW36 FlexCAN and LIN demo examples into a Bluetooth 

LE project and how to modify the FlexCAN and LIN application files to coexist with the Bluetooth LE 

software stack using MCUXpresso. 

 

5.1. FlexCAN  

The “interrupt_transfer” demo from the FRDM-KW36 SDK make use of FlexCAN drivers in none-

blocking interrupt way. In the example, 2 boards are connected through CAN bus. There is a board A 

and a board B which can send and receive messages between them. 
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Follow next steps to add the “interrupt_transfer” demo application and do modifications to coexist with 

your Bluetooth LE project. 

1. Locate and copy “flexcan_interrupt_transfer.c” file stored in 

boards>frdmkw36>driver_examples>flexcan>interrupt_transfer from the unzipped FRDM-

KW36 SDK. 

 

Figure 14. flexcan_interrupt_transfer.c file location 

2. Paste the “flexcan_interrupt_transfer.c” file into “source” folder from your MCUXpresso project 

workspace. 

 

Figure 15. Adding flexcan_interrupt_transfer.c file into MCUXpresso workspace 

3. Go to MCUXpresso IDE, click F5 (refresh) and “flexcan_interrupt_transfer.c” file will be added 

into source folder in your Bluetooth LE project Figure 16. 
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Figure 16. flexcan_interrupt_transfer.c added in MCUXpresso IDE 

4. Create a function “can_demo_init” to initialize FlexCAN driver: 

a. In chapter 7, source and header files for a Bluetooth LE to CAN bridge demo can be 

downloaded to verify all modifications in main function from 

“flexcan_interrupt_transfer.c” to create the “can_demo_init” function. Check for changes 

in board A and board B. 

b. In “flexcan_interrupt_transfer.c”, the main function includes driver initialization. It can 

be modified to change from “main” to “can_demo_init” by cleaning the file and leave 

only the necessary for CAN driver initialization.  

c. Be aware that IDs declaration is different for board A and board B (“txIdentifier” and 

“rxIdentifier”). 

d. “CAN_InitPins” function was created for Bluetooth LE to CAN bridge demo to initialize 

FlexCAN port module clock and pin multiplexing. 

e. For easier use, “app_tx_can” and “app_rx_can” are functions created to set FlexCAN 

module in RX or TX mode.  

5. Call the “can_demo_init” function to initialize FlexCAN driver in your Bluetooth LE application 

in “main_task” function from “ApplMain.c” file. 

6. Additionally, CAN FD frame is set to 8 data bytes in “flexcan_fd_frame_t” declaration from 

“fsl_flexcan.h”. For Bluetooth LE to CAN bridge demo, it was increased to 16 data bytes by 

modifying “flexcan_fd_frame_t” structure Figure 17. 
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Figure 17. flexcan_interrupt_transfer.c added in MCUXpresso IDE 

5.2. LIN 

The “lin_master” and “lin_slave” demo applications demonstrate how to use the LIN bus signal to 

establish a LIN communication between 2 FRDM-KW36 boards. 

 

Follow below steps to add “lin_master” and “lin_slave” demo applications and do modifications to 

coexist with your Bluetooth LE projects. 

1. Locate and copy the “lin_master.c”, “lin_config.c” and “lin_config.h” files stored in 

boards>frdmkw36>driver_examples>lin>master from the unzipped FRDM-KW36 SDK Figure 

18. 

 

Figure 18. LIN master application files location 
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2. Paste the “lin_master.c”, “lin_config.c” and “lin_config.h” files into “source” folder from your 

MCUXpresso project workspace Figure 19. 

 

Figure 19. LIN master application files added in MCUXpresso workspace 

3. Go to MCUXpresso IDE, click F5 (refresh) and “lin_master.c”, “lin_config.c” and 

“lin_config.h” files will be added into source folder in your Bluetooth LE project Figure 20. 

 

Figure 20. LIN master application files added in MCUXpresso IDE 

4. Repeat steps 1 to 3 for slave node, search for “lin_slave.c”, “lin_config.c” and “lin_config.h” 

files located in boards>frdmkw36>driver_examples>lin>slave from the unzipped FRDM-KW36 

SDK.   

a. Take in consideration that slave node shall be imported into other project which will 

communicate with master node. 
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Figure 21. LIN slave application files added in MCUXpresso IDE 

5. Create a function “lin_demo_init_master” to initialize LIN driver in master node: 

a. In chapter 7, source and header files for a Bluetooth LE to LIN bridge demo can be 

downloaded to verify all modifications in main function from “lin_master.c” to create the 

“lin_demo_init_master” function. Check for changes in board A software. 

b. In “lin_master.c”, the main function includes driver initialization. It can be modified to 

change from “main” to “lin_demo_init_master” by cleaning the file and leave only the 

necessary for LIN driver initialization.  

c. Change linCurrentState and linUserConfigMaster structures from local variables as 

global variables in “lin_master.c” file.  

6. Create a function “lin_demo_init_slave” to initialize LIN driver in slave node: 

a. In chapter 7, source and header files for a Bluetooth LE to LIN bridge demo can be 

downloaded to verify all modifications in main function from “lin_slave.c” to create the 

“lin_demo_init_slave” function. Check for changes in board B software. 

b. In “lin_slave.c”, the main function includes driver initialization. It can be modified to 

change from “main” to “lin_demo_init_slave” by cleaning the file and leave only the 

necessary for LIN driver initialization.  

c. Change linCurrentState and linUserConfigSlave structures from local variables as global 

variables in “lin_slave.c” file.  

7.  “BOARD_InitLinPpuart” function was created for Bluetooth LE to LIN bridge demo to 

initialize LIN port module clock and pin multiplexing. 

8. Call the “lin_demo_init_master” function to initialize LIN module in your Bluetooth LE 

application in “main_task” function from “ApplMain.c” file for master node. 

9. Call the “lin_demo_init_slave” function to initialize LIN module in your Bluetooth LE 

application in “main_task” function from “ApplMain.c” file for slave node. 

10. The adding of “lin_master.c” or “lin_slave.c” to a BLE project causes duplication on 

LPUART0_LPUART1_IRQHandler. To fix it, follow next steps: 
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a. Search and delete the code line: 

#define DEMO_LIN_IRQHandler LPUART0_LPUART1_IRQHandler 

b. Search and delete DEMO_LIN_IRQHandler definition. 

c. Modify LPUART0_LPUART1_IRQHandler function from UART_Adapter.c to add the 

LIN_IRQHandler in instance 1 validation Figure 22 

 

Figure 22. LPUART0_LPUART1_IRQHandler function 

 

 

6. Adding AES 128 security to FlexCAN data frames 

 

AES 128 security can be added into the FlexCAN data frames.  

Follow next steps to implement AES 128 security to FlexCAN data frames. 

 

1. Add security library. 

a. #include "SecLib.h" 

2. Create the AES 128 key. 

 

Figure 23. AES 128 Key 
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3. Use “AES_128_Encrypt” function to encrypt data to TX, and use “AES_128_Decrypt” function 

to decrypt RX data. 

 

Bluetooth LE-CAN-LIN Bridge Demo uses AES 128 security in the FlexCAN data frames. Source and 

header files can be downloaded in next chapter. 

 

7. Bluetooth LE-CAN-LIN Bridge Demo 

 

This chapter explains the setup, behavior and usage of the Bluetooth LE-CAN-LIN bridge demo. 

 

A link to download the source and header files of the demo can be found in section 7.3.1 as well as 

explanation on how to run the demo. 

 

7.1. Overview  

 

Bluetooth LE-CAN-LIN bridge demo is based on the Wireless UART Demo for FRDM-KW36 where 

CAN and LIN bridges were added to communicate with other FRDM-KW36 board. This application is 

intended to demonstrate KW36 features in a scenario where a Bluetooth LE+CAN+LIN bridge is 

needed. 

 

The demo consists of two FRDM-KW36 boards. Board A is connected through Bluetooth LE to the 

NXP mobile application “IoT Toolbox”. Board A is also connected to a FRDM-KW36 board B through 

CAN and LIN.  

 

A list of predefined commands can be used in the Wireless Console/UART application of the NXP IoT 

Toolbox and sent to board A via Bluetooth LE. User can select if command is sent by CAN or LIN from 

board A to board B which decodes the command and performs a specific action. Board B can also send 

commands via CAN or LIN to board A which transmits the data via Bluetooth LE to smartphone and a 

message is displayed in Wireless Console/UART app. 

 

Figure 24 shows the data flow of the demo in a specific case where a toggle led command was sent by 

CAN from board A to board B. Figure 25 shows the inverse behavior. This way, board A works as a 

bridge. 
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Figure 24. Command flow from board A to board B 
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Figure 25. Command flow from board B to board A 
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7.2. Prerequisites 

 

The following items are needed for this demo: 

• Boards  

o 1 FRDM-KW36 with “Bluetooth LE-CAN-LIN Bridge Demo Board A” firmware loaded 

o 1 FRDM-KW36 with “Bluetooth LE-CAN-LIN Bridge Demo Board B” firmware loaded 

• Software 

o 1 smartphone with NXP IoT Toolbox app installed 

▪ Available in iOS and Android App stores 

▪ Android 4.4 and IOS 9 as minimum versions.  

o MCUXpresso v10.2.1 or later 

• Tools 

o 12V DC source 

o 5 female to female jumper wires 

 

7.3. Set Up 

This section explains the steps to set up software, hardware and application. 

 

7.3.1. Software 

 

The Bluetooth LE-CAN-LIN demo can be loaded into FRDM-KW36 boards by using binaries files as 

explained in section 7.3.1.1 or other option is by creating a new Wireless UART project in 

MCUXpresso and replace the source and header files modified for the demo as explained in section 

7.3.1.2. 

 

Bluetooth LE-CAN-LIN demo binaries, and source and header files can be downloaded from this link:  

https://www.nxp.com/webapp/sps/download/license.jsp?colCode=AN12273-

SW&Parent_nodeId=1525379522858711408521&Parent_pageType=product 

 

 

 

https://www.nxp.com/webapp/sps/download/license.jsp?colCode=AN12273-SW&Parent_nodeId=1525379522858711408521&Parent_pageType=product
https://www.nxp.com/webapp/sps/download/license.jsp?colCode=AN12273-SW&Parent_nodeId=1525379522858711408521&Parent_pageType=product


Bluetooth LE-CAN-LIN Bridge Demo 

Using MCUXpresso SDK CAN and LIN Drivers to Create a Bluetooth LE-CAN and Bluetooth LE-LIN Bridges on 
KW36/KW35, Application Note, Rev. 1, 11/2018 

20  NXP Semiconductors 

  

7.3.1.1. Binaries 

Follow next steps to load the application firmware into the two FRDM-KW36 boards by using binaries 

files: 

1. Connect a FRDM-KW36 to your PC via USB port. 

2. Drag and drop “bluetooth_le_can_lin_bridge_a.bin” stored in “bin” folder from AN12273SW to 

FRDM-KW36 disk. Firmware will be downloaded automatically. 

 

 

Figure 26. Drag and drop board A binary file 

 

3. Disconnect the FRDM-KW36 board A and connect other FRDM-KW36 to your PC by USB 

port. 

4. Drag and drop “bluetooth_le_can_lin_bridge_b.bin” stored in “bin” folder from downloaded 

AN12273SW to FRDM-KW36 disk. Firmware will be downloaded automatically. 
 

 

Figure 27. Drag and drop board B binary file 

7.3.1.2. Source and header files 

Follow next steps to load the application firmware into the two FRDM-KW36 boards by creating a new 

wireless uart demo project in MCUXpresso and replacing the source and header files modified for the 

demo: 

1. Follow chapter 3 to create two new Wireless Uart projects (FreeRTOS) for MCUXpresso. 

2. Follow chapter 4 to add FlexCAN and LIN drivers into your 2 projects. 

3. Copy and paste the modified source and header files for the demo stored in “board a” folder from 

downloaded AN12273SW into your new Wireless Uart project for board a stored in your 

MCUXpresso workspace folder.  

a. Location: “Your project name” \source 

i. Files: 

• lin_config.c 

• lin_config.h 

• lin_slave.c 

• wireless_uart.c 

• wireless_uart.h 

• flexcan_interrupt_transfer.c 

b. Location: “Your project name” \source\common 

i. Files: 

• ApplMain.c 

c. Location: “Your project name” \board 

i. Files: 

• pin_mux.c 
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• pin_mux.h 

d. Location: “Your project name” \drivers 

i. Files: 

• fsl_flexcan.h 

e. Location: “Your project name” \framework\SerialManager\Source\UART_Adapter 

i. Files: 

• UART_Adapter.c 

 

4. Copy and paste the modified source and header files for the demo stored in “board b” folder 

from downloaded AN12273SW into your new Wireless Uart project for board b stored in your 

MCUXpresso workspace folder.  

a. Location: “Your project name” \source 

i. Files: 

• lin_config.c 

• lin_config.h 

• lin_master.c 

• wireless_uart.c 

• wireless_uart.h 

• flexcan_interrupt_transfer.c 

b. Location: “Your project name” \source\common 

i. Files: 

• ApplMain.c 

c. Location: “Your project name” \board 

i. Files: 

• pin_mux.c 

• pin_mux.h 

• board.h 

d. Location: “Your project name” \drivers 

i. Files: 

• fsl_flexcan.h 

e. Location: “Your project name” \framework\SerialManager\Source\UART_Adapter 

i. Files: 

• UART_Adapter.c 

5. Press "F5" on MCUXpresso IDE to refresh your project. The new files will be added. 

6. Your 2 projects are ready to be compiled and run into your FRDM-KW36 board A and your 

FRDM-KW36 board B. 

 

7.3.2. Hardware 

 

1. Connect pins between FRDM-KW36 board A and FRDM-KW36 board B. 
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• CAN connector: 

▪ J23: pins 1-2 (CANH, CANL) 

• Lin connector: 

▪ J13: pin 1 

• Power: 

▪ J23: pins 3-4 (P12V, GND) 

Or 

▪ J13: pins 2-4 (P12V, GND) 

 

2. Connect the 12V DC source to one of the boards on J32. Connections are shown in Figure 

28. LED3 and LED 4 will start blinking red and white on FRDM-KW36 board A. 

 

Figure 28. Connections between boards 
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7.3.3. Application 

1. To start scanning, press SW2 button in FRDM-KW36 board A, then LED3 is flashing.  

2. Open the NXP IoT Toolbox in one smartphone supporting BLE and select Wireless 

Console/UART option shown in Figure 29. 

 

 

 

Figure 29. Wireless Console/UART 

 

3. Connect the smartphone to FRDM-KW36 A. When the node connects to a peer device, LED3 

turns solid. 
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Figure 30. Connect to NXP IoT Toolbox 

4. Once connected, a welcome message is printed as shown in Figure 31. 

 

 

Figure 31. Welcome menu 
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7.3.4. Usage 

 

This section explains how to run the application. 

 

1. Write and send a command using the Wireless Console/UART connected to FRDM-KW36 

board A. 

 

Table 1 shows the complete list of available commands to write and send using NXP IoT 

Toolbox app, and Table 2 shows description of using switch buttons on board B. 

 

NOTE 

Commands are case sensitive therefore assure they are written in 

lowercase. 

 

 

Figure 32. Command sent for BLE+CAN Demo 
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Table 1. BLE+CAN+LIN Demo Commands 

Demo Commands Description 

help Print available commands list on app. 

lin on Send LIN wake up signal to board A 

lin off Send LIN go to sleep signal to board A 

lin toggle led red Toggle RGB red led on board B via LIN 

lin toggle led green Toggle RGB red green on board B via LIN 

lin toggle led blue Toggle RGB red blue on board B via LIN 

lin get temperature Get board B temperature via LIN. It’s printed in app. 

lin get led  Get the status (0/1) of RGB led colors 
(red/green/blue) of board B via LIN. It’s printed in 
app. 
 

can toggle led red Toggle RGB red led on board B via CAN 

can toggle led green Toggle RGB red green on board B via CAN 

can toggle led blue Toggle RGB red blue on board B via CAN 

can get temperature Get board B temperature via CAN. It’s printed in 
app. 

can get led  Get the status (0/1) of RGB led colors 
(red/green/blue) of board B via CAN. It’s printed in 
app. 
 

 

 

 

2. Press SW2 or SW3 in FRDM-KW36 board B and a message on NXP IoT Toolbox app. Table 2 

shows a brief description. 

 
Table 2.  Board B Switch Buttons 

FRDM-KW36 board B actions Description 

Press SW2 Press SW2 in board B and a message will 
be sent to board A via CAN and it will be 
displayed in Wireless Console/UART. 

Press SW3 Press SW2 in board B and a message will 
be sent to board A via LIN and it will be 
displayed in Wireless Console/UART. 

 

7.4. Software Modifications 

This section explains some software modifications that were implemented for the Bluetooth LE-CAN-

LIN Bridge Demo.   
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• The demo is based on the Wireless UART demo.  The device role is set to central as default 

in this demo. To establish connection with the cellphone, the device role needs to be changed 

to peripheral by default in BleApp_Config function. This change was only implemented for 

board A. See Figure 33. 

 

 

Figure 33. Peripheral device as default 

 

 

• In board A software, “APP_ProcessString” function was created to process the string 

received from the IOT Toolbox via Bluetooth LE. It’s called in 

“BleApp_ReceivedUartStream” where “APP_ProcessString” replaced “Serial_AsyncWrite” 

function call for wireless uart application. 
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• “lin_go_to_sleep” and “check_if_lin_sleeping” functions were created to send LIN bus to 

sleep and check when it should wake up. 

• Some modifications on LIN configuration files were done in “lin_config.c” and 

“lin_config.h” for master and slave 

a. lin_frame_tbl was modified to support the desired frames for application. 

b. LI0_lin_configuration_RAM and LI0_lin_configuration_ROM were filled with ID’s 

specifics for this application. 

• Extra frames for LIN communication were added on “lin_frame_tbl”, and number of frames 

on “number_of_configurable_frames” from “g_lin_protocol_user_cfg_array” and 

“LIN_NUM_OF_FRMS”.   

• “APP_ProcessCommand_Lin” and “APP_ProcessCommand_Can” are functions to handle 

application commands. Those functions are declared and called on 

“flexcan_interrupt_transfer.c” and “lin_master.c” or “lin_slave.c” and defined on 

“wireless_uart.c”. 

8. Revision history 
Table 3. Revision history 

Revision number Date Substantive changes 

0 10/2018 Initial release. 

1 11/2018 General updates 
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