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Bootloader workshop agenda

1. Short theory about the bootloader.

2. Create a short application on TWR-KM34Z75 with all needed 

modifications (using KM34Z75 bare metal drivers).

3. Correct configuration of the bootloader for (Kinetis M).
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Bootloader workshop agenda

4. Using master PC application and final boot-loading procedure with 
extra image debugging in IAR (bootloader + user app).

5. Q&A
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“Short” about the theory of universal serial Bootloader

• A short program allows possibility to update existing firmware in 

MCU “in-circuit”

• Not intended to replace any of debugging tools

• Consist of Master PC app and Embedded slave application

• Uses simple SCI

• Offers a zero-cost solution to applications already equipped with a 

serial interface (USB)

• Supported platforms ?
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Memory structure of Kinetis M serial Bootloader

BOOTLOADER

USER 

APPLICATION

Original int. vectors

Application int. vectors

0x00000000

0x00000410

0x00002000

0x00002400

0x00040000
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Pre-requisites

The following are needed to complete this work shop:

• Boards:

−TWR-KM34Z75M (USB cable B-mini) 

• Software:

− IAR Embedded Workbench 7.60.1 or later: http://iar.com

− AN2295SW Universal Bootloader sw package 

− Master Universal Bootloader AN2295 ver: 10.0.18.0

http://iar.com/
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Prepare the user application

Go the location where you installed the KM34 bare metal examples, 

and open the IAR Workspace found at:

<KM34Z75 bare_ installation path> 

\KM34Z75_EXAMPLES\build\iar_7_50\projects\_boot_example\

project.eww
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Prepare the user application

Add bootloader linker file MKMxxZ256_boot.icf into the project 

structure:

<KM34Z75 bare_ installation path> 

\KM34Z75_EXAMPLES\build\iar_7_50\projects\_boot_example\

MKMxxZ256_boot.icf
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Prepare the user application

Now we will change flash starting address of the user application in 

linker file MKMxxZ256_boot.icf:

define symbol __ICFEDIT_region_ROM_start__ = 0x00000400;

User application must be moved above the bootloader region:

define symbol __ICFEDIT_region_ROM_start__ = 0x00002400;

Protected vs non-protected version (0x2400 vs 0x1400)
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Prepare the user application

Protected vs non-protected version (0x2400 vs 0x1400)

/** Bootloader flash protection */

#define BOOTLOADER_FLASH_PROTECTION 0

/** Bootloader flash protection */

#define BOOTLOADER_FLASH_PROTECTION 1

Actual size of the bootloader is ~2,3KB (0x900). This region cannot 

be in collision with user application. 

Minimal protection are for the KM34Z75 is (256KB / 32) = 0x2000.  
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Prepare the user application

1. Go to the “Output Converter” category and set the settings 

according to the following picture:

a) Change the Output format to Motorola

b) Flag the “Override default” box
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Prepare the user application

2. Click OK button and rebuild the boot_example project.

a) Please remember to set the project as active.

b) Generated “boot_example.srec” file will be in location:

<KM34Z75 bare_ installation path> 

\KM34Z75_EXAMPLES\build\iar_7_50\projects\_boot_example\

Release\Exe\boot_example.srec
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Bootloader configuration

1. Plug in the TWR-KM34Z75M via the included USB cable:

−It will begin to install some drivers, this is normal and should be allowed 
to complete before downloading the application.

2. Go the location where you installed the AN2295 universal 
bootloader software, and open the IAR Workspace found at:

3. Now we will change some configuration options of the bootloader 
application specific for the TWR-KM34Z75 board.

<AN2295 software installation path> 

\an2295sw\src\Kinetis\IAR\AN2295_Kinetis.eww
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Bootloader configuration

• Set target to Kinetis M Release

• Check file bootloader_cfg.h, if correct header file is included:

#elif defined(KINETIS_M)

// #include "AN2295_VAL_KM34_cfg.h"

// #include "AN2295_TWR_KM34_cfg.h"

#include "AN2295_TWR_KM34Z75_cfg.h”
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Bootloader configuration

• Actual settings corresponds to UART via open SDA interface 

• We can modify the config file AN2295_TWR_KM34Z75_cfg.h:

−Important parameters are:
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Bootloader configuration

• Rebuilt the complete bootloader application and program:
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Bootloader configuration

• Now we can extra image of the user application (only debug info):

* This feature allows debugging of both application (bootloader & usr app)in 
the same time.



17 EXTERNAL USE

Bootloader configuration

• Download bootloader to TWR-KM34 using OpenSDA interface:
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Bootloader configuration

Now everything is prepared for boot-loading procedure. 



19 EXTERNAL USE

Boot-loading procedure with master PC application

1. Go the location where you installed the AN2295 universal 

bootloader software and open the master PC application located 

here: <AN2295 software installation path> 

\an2295sw\masters\release\win_hc08sprg.exe
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Boot-loading procedure with master PC application

1. Check the Short TRIM checkbox due to using UART via USB.
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Boot-loading procedure with master PC application

1. Set the correct baud rate of UART (in example 115200 Baud).
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Boot-loading procedure with master PC application

1. Open generated S19 file of user example application.
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Boot-loading procedure with master PC application

1. Plug TWR-KM34Z75M board to PC.

2. Try to connect Master application: Master app->Button Connect-

> Board->reset button->switch SW2->go to bootloader
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Boot-loading procedure with master PC application

1. Now you are connected with the bootloader on TWR-KM34 board. 

First must be erased the application part of flash memory:
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Boot-loading procedure with master PC application

1. After the correct flash memory erasing we can continue with self-

programming by using button Program:
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Boot-loading procedure with master PC application

1. Now the application was successfully loaded into the MCU, we can 

leave Master Bootloader application by using button Quit/Run:
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Boot-loading procedure with master PC application

1. If the procedure was done correctly, application is running right now:
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Boot-loading procedure with master PC application

1. The same procedure can be achieved by using our command line 

“hc08sprg.exe” application which is in the sw package.
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Q&A

1. Document AN2295 application note

http://cache.nxp.com/files/microcontrollers/doc/app_note/AN2295.pdf
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THANK YOU FOR YOUR 

ATTENTION




