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1 Introduction

Bootloader is a small program put into a device that allows
user application codes to be programmed to the device. USB
Host bootloaders using USB mass storage device (MSD) class
were built for Freescale 32-bit ColdFire and Kinetis MCU
families.

User application codes can be programmed to the MCUs by
plugging a USB memory stick into the system. This
application note uses MCF51JM128, MCF52259 and
MK60N512VMD100 MCUs to demonstrate how the
bootloaders work in ColdFire and Kinetis MCUs.

2 Bootloader overview

Bootloader is a small application used to erase flash and load
user applications to a device. The USB Host MSD bootloader
provides an easy and reliable way to load user applications to
devices.

After a USB memory stick containing a valid s-record or
binary file has been plugged into the system, the bootloader
loads the user application code and programs it to the device.
The new user application can then be run in the device. This
application note helps the readers gain an insight into the
bootloader driver and build capabilities to develop their own
applications using the bootloader.
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puuiloader overview

The figures given below show the memory maps of the MCF51JM128, MCF52259 and MK60N512VMD100 bootloader

systems.

0x0000_0000 to Ox0000_03FF
0x0000_0400 to Ox0000_040F

0x0000_0410 to 0x0000_CFFF
0x0000_0410 to 0x0001_OFFF (with printf)

0x0000_D000 to Ox0001_FFFF
0x0001_1000 to Ox0001_FFFF (with printf)

Figure 1. MCF51JM128 bootloader memory map

0x0000_0000 to 0x0000_03FF
0x0000_0400 to 0x0000_041F

0x0000_0420 to 0x0000_BFFF
0x0000_0420 to 0x0000_FFFF (with prinft)

0x0000_CO000 to 0x0007_FFFF
0x0001_0000 to 0x0007_FFFF (with printf)

Figure 2. MCF52259 bootloader memory map

0x0000_0000 to 0x0000_03FF
0x0000_0400 to 0x0000_040F

0x0000_0410 to 0x0000_FFFF
0x0000_0410 to 0x0000_FFFF (with printf)

0x0001_0000 to 0x0007_FFFF
0x0001_0000 to 0x0007_FFFF (with printf)

Figure 3. MK60N512VMD100 bootloader memory map
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Bootloader architecture

The default interrupt and exception vectors are put into the starting address of the flash area and used by the bootloader,
which must not be altered. The user application interrupt and exception vectors must be put into the application flash area and
copied to the RAM memory in the application startup routines. The interrupt and exception vectors can be redirected to the
RAM area.

The bootloader erases the application flash, parses the user application image and programs it to flash memory of the user
application area, which is the free flash memory after the bootloader is put into the flash. The code size of the bootloader
becomes larger when using the printf function to display debug messages. The bootloader flash area has to be protected and
the free flash memory must be block aligned and therefore may become smaller.

For MCF52259, the bootloader without printf support occupies the flash area of 0x0000 to Ox9FFF (40 KB). Since the flash
protecting block size is 16 KB, the flash memory region of 0x0000 to OxBFFF (48 KB) needs to be protected to prevent
damage to the bootloader. After protection, the bootloader occupies 48 KB. The rest of the flash memory from 0xCO000 to
O0x7FFFF (464 KB) is for user application.

The user application can use the whole RAM memory regardless of the size of RAM the bootloader uses.

3 Bootloader architecture

The bootloader includes a bootloader application, a file allocation table (FAT) file system-supporting module, a bootloader
driver, a flash driver, a USB MSD host class, a USB host stack, and a USB host controller.

The following figure shows the architecture of the bootloader system:

USB Mass Storage Device Host Bootloader, Rev. 1, 12/2012
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USB Host Mass Storage Bootloader

Bootloader Application
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FAT File
System v
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USB MSD Host Class

USB Host Controller

!

USB Memory Stick

Figure 4. USB Host mass storage bootloader architecture

* The bootloader application controls the loading process. It uses the FAT file system-supporting module to read an
image file and then uses the bootloader driver to program the image file to the flash memory of the device.

e The FAT file system-supporting module allows the bootloader application to read a file from a USB memory stick with
FAT32 format.

* The bootloader driver parses an image file and programs it to the flash memory. It supports parsing image files in
CodeWarrior binary, S19, and raw binary file formats.

* The flash driver supports erasing, reading, and writing of flash memory.

* USB MSD host class contributes application program interface specified in the USB MSD class.

USB Mass Storage Device Host Bootloader, Rev. 1, 12/2012
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Bootloader architecture

* The USB host stack and the USB host controller communicate with the USB memory stick through the USB MSD

protocols.

* The USB memory stick stores the image file that needs to be programmed to the flash memory. The image file must be

in the format of CodeWarrior binary, S19 or raw binary files.

3.1 Bootloader software flow

The Bootloader system is integrated with a bootloader for user program upgrade, and a user application performing the main
function of a product. After reset and initialization, the system determines to start either the user application program or the
bootloader mode. If there is no valid user application program, the device will automatically start in the bootloader mode. If
there is a valid application, the device will run the bootloader program on pressing a specific key, else, it will run the user
application. The following table shows the bootloader examples designed for different development boards along with the

specified keys used in the examples.

Table 1. Specified keys for entering bootloader mode

Development board

Specified key

M51JM128EVB

PTG1

M52259EVB

PDD5 (SW1)

TWR-K60-N512-KIT

PTA19 (SW1)

Once the system has entered the bootloader mode, it keeps on checking whether a USB memory stick is attached or not. If a
USB memory stick is attached, it will search for the image.s19 and image.bin file. If a valid S19 or a bin file exists, it starts
parsing the file and programs it to the application region. The following is the flow chart of the bootloader:

USB Mass Storage Device Host Bootloader, Rev. 1, 12/2012
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Figure 5. Bootloader software flow
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4 Developing new bootloader

This section outlines the bootloader file structure and shows how to develop a new bootloader in other platforms.

4.1 Bootloader file structure

The following figure shows the file structure of the given source code:

X | Mame
) USB_MSD_Host_Bootoader gzﬁ:ﬁwam@r
= (@l bootioad_code oflash_driver
+ 157 Image_files Dir ow
- ) Source Bmfs
= [ Host ] Bootloader.h
- ) examples <l Loader.c
= I bootoader <] main.c
, hlusb_classes.h
+ ) codewarrior luser_ configh

+ ) cw 10
() flash_driver
+ () iar_ew
) mfs
+ ) common
+ ) source —1

Figure 6. Bootloader file structure

The folder, USB_MSD_Host_Bootloader\bootload_code\Source\Host\examples\bootloader, contains the following sub-
folders:

* CodeWarrior: Contains the project for MCF51JM128 in CodeWarrior version 6.3, and the project for MCF52259 in
CodeWarrior version 7.2.
¢ ¢wl0: Contains the projects for MCF51JM128, MCF52259, and MK60N512VMD100 in CodeWarrior10.1.
¢ flash_driver: Contains flash driver.
* iar_ew: Contains the project for MK60N512VMDI100 in IAR.
¢ myfs: Contains file system source code:
* bootloader.h: Contains definitions for the device's memory map and bootloader routines.
* user_config.h: Contains definitions for user configurations.
e usb_classes.h: Defines identifiers of USBCLASS _INC_MASS and USBCLASS_INC_HUB to indicate the
bootloader to use MSD class and HUB class.
¢ load.c: Contains source code to parse image file and program it to the flash memory of the device.
* main.c: Contains source code of processing USB events and checking if the system has entered the bootloader
mode.

USB Mass Storage Device Host Bootloader, Rev. 1, 12/2012
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4.2 Porting bootloader to other platforms

This section describes the steps to port the bootloader to other platforms with the following assumptions:

* The platform supports the USB MSD class.
* The platform supports the FAT32 file system.
* There is a flash driver.

The following steps can guide the users to port the bootloader to other platforms:

1. Create a new project under USB_MS_Host_Bootloader\bootload_code\Source\Host\examples\bootloader\Code Warrior
or USB_MS_Host_Bootloader\bootload_code\Source\Host\examples\bootloader\cw10 directory.

) USB_MSD_Host_Bootloader
= |5 bootload_code
+ ) Image_flles
= | Source

= | Host

= ) examples
= ) bootioader

= .3 codewarrior
+ [ ofv lusbim 128
+ [ m52259evh
= 1) ew 0
+ [ ofv lusbim 128
+ [ kinetis_k&0
+ [ m52259evh
(11w Folder

Figure 7. Create a new project folder
2. Create a project with file structure similar to the project of cfv1lusbjm128, m52259evb or kinetis_k60.

USB Mass Storage Device Host Bootloader, Rev. 1, 12/2012
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m52258¢evh_boolloader.mep I
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d File Code| Dats # |-
B readmebd n/fee nfa A
=3 Sources 4g874 4549 - =H—
- Sapp 24562 3337 + =
Loaderc 2608 Fhb + =
B pollc 348 24 + =
B mainc 1346 1161 = =
253 i 482 0D+ =
B flash ch? i f—a—xi Flash driver
= A mis 19206 1582 + =
W fic 18276 292 + = )
. ccshos o —EH—I—E—'I—E—-%—— FI|C" Sysicm codl
B dizkio.c 706 74 + =
+ _J common 572 4+ =
‘R dasses E230 48 + =
¥ huky 3006 g+ =
= {Amed 3224 4+ =
B usb_host_med_ufic L2274 0 e | pSDand HUE class files
B usb_host_msd_bo.c 2592 4 =
B usb_host_msd_gueusc 358 0+
B ush_classes.c 0 b+ =
+ _Jhost commaon 11308 108 » =
# 0 driver 4418 1056 = =
¥ bsp 356 0+ =
HI0W 462 0D+ =
*JInchides 0 0 =
+ (2 Project Settings 1008 1048 + =

Figure 8. M52259 bootloader project
3. Add the following files to the project:
* USB MSD class source code
* USB HUB class source code (optional)
* File system source code
* Flash driver source code
* Bootloader.h, Loader.c, main.c, usb_classes.h, user_config.h
4. Add a new memory map in the file Bootloader.h to indicate the application region of the platform. The code given
below shows the memory map of the MCF52259, MCF51JM128, and MK60N512VMD100.

/* Define for MM52259 */

#if (defined _ MCF52259 H )

#define MIN RAM1 ADDRESS 0x20000000
#define MAX RAM1 ADDRESS 0x2000FFFF
#define MIN FLASH1 ADDRESS 0x00000000
#define MAX FLASH1 ADDRESS OxO0007FFFF
#if (defined _ DEBUG_ )

#define IMAGE_ADDR ((uint_ 32 ptr)0x10000)
#else

#define IMAGE_ADDR ((uint_32_ptr)0xC000)
#endif

#define ERASE SECTOR SIZE (0x1000) /* 4K bytes*/
/* Define for JM128 */

#elif (defined _MCF51JM128_H)

#define MIN RAM1 ADDRESS 0x00800000
#define MAX RAM1 ADDRESS 0x00803FFF
#define MIN FLASH1 ADDRESS 0x00000000
#define MAX FLASH1 ADDRESS OxOO00lFFFF
#if (defined _ DEBUG_ )

#define IMAGE_ADDR ((uint_ 32 ptr)0x11000)
#else

#define IMAGE_ADDR ((uint_32_ptr)0xD000)
#endif

#define ERASE SECTOR_SIZE (0x0400) /* 4K bytes*/

USB Mass Storage Device Host Bootloader, Rev. 1, 12/2012
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/* Define for K60 */

#elif (defined MCU MK60N512VMD100)

#define MIN RAM1 ADDRESS O0x1FFF0000

#define MAX RAM1 ADDRESS 0x20010000

#define MIN FLASH1 ADDRESS 0x00000000

#define MAX FLASH1 ADDRESS 0x0007FFFF

#define IMAGE_ADDR ((uint_32_ptr)0x10000)
#define ERASE_SECTOR_SIZE (0x800) /* 2K bytes*/
#endif

5 Developing new user applications

This section describes how normal applications can be modified for the bootloader system.

5.1 Modify linker files

For normal applications using ColdFire and Kinetis MCUs, the interrupt vector table is located at the beginning of the flash
area and the application code can be put in any of the remaining flash areas. In a bootloader system, the interrupt vector table
and the bootloader program are put into the beginning of flash, and the user application is placed at the remaining flash areas.
The linker file must be modified to direct the linker to put the application interrupt vector table and the application code into
some specified memory regions.

Modify CFV1 linker file

The code of a normal application linker file, project.lcf for MCF51JM128, given below, tells the linker that the code can be
put in the flash area of 0x410 to Ox1FFFF.

MEMORY {
code (RX) : ORIGIN = 0x00000410, LENGTH = 0x0001FBFO0
userram (RWX) : ORIGIN = 0x0080000, LENGTH = 0x00004000

}

To work with the bootloader system for MCF51JM 128, the user application must be located at the flash memory area starting
from the address 0xD0O0O (no printf supported) or 0x11000 (printf supported). The printf supported linker file can be
modified as below:

MEMORY {
code (RX) : ORIGIN = 0x00011410, LENGTH = 0x0000EBFO0
userram (RWX) : ORIGIN = 0x00800400, LENGTH = 0x00003C00

}
Modify CFV2 linker file

The code of a normal application linker file, MCF52259_INTERNAL_FLASH.lcf for MCF52259, given below, tells the
linker that the code can be put in the flash of 0x420 to Ox7FFFF.

MEMORY {

vectorrom (RX) : ORIGIN = 0x00000000, LENGTH = 0x00000400
cfmprotrom (RX) : ORIGIN = 0x00000400, LENGTH = 0x00000020
code (RX) : ORIGIN = 0x00000420, LENGTH = 0x0007FB0O

To work with the bootloader system for MCF52259, the user application must be located at the flash memory area starting
from the address 0xCO00O0 (no printf supported) or 0x10000 (printf supported). The printf supported linker file can be
modified as below:

MEMORY {
vectorrom (RX) : ORIGIN = 0x00010000, LENGTH = 0x00000400
cfmprotrom (RX) : ORIGIN = 0x00010400, LENGTH = 0x00000020

USB Mass Storage Device Host Bootloader, Rev. 1, 12/2012
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code (RX) : ORIGIN = 0x00010420, LENGTH = 0x0006FBEO
vectorram (RWX) : ORIGIN = 0x20000000, LENGTH = 0x00000400
Modify Kinetis linker file

The code of a normal application linker file, MK60N512VMD100_flash.lcf for MK60N512VMD100, given below, tells the
linker that the code can be put in the flash area of 0x410 to Ox7FFFF.

MEMORY
interrupts (RX) : ORIGIN = 0x00000000, LENGTH = 0x00000400
cfmprotrom (RX) : ORIGIN = 0x00000400, LENGTH = 0x00000010
code (RX) : ORIGIN = 0x00000410, LENGTH = 0x0007FBFO

To work with the bootloader system for MK60N512VMD100, the user application must be located at the flash memory area
starting from the address 0x10000 (with or without printf supported). The linker file can be modified as below:

MEMORY

{

interrupts (RX) : ORIGIN = 0x00010000, LENGTH = 0x00000400
cfmprotrom (RX) : ORIGIN = 0x00010400, LENGTH = 0x0000010
code (RX) : ORIGIN = 0x00010410, LENGTH = 0x0006FBFO0

5.2 Redirect interrupts and exception vectors

The default interrupt and exception vectors are put into the starting address of the flash area used by the bootloader, which
must not be altered. If the user application uses interrupts, the user application interrupt and exception vectors must be put
into the RAM. The ways to redirect and use interrupt vectors in RAM may be different for different MCUs. This section
describes how vector redirection can be done using the Freescale MQX"™ USB and other USB stacks.

MQX USB stack

The Freescale MQX USB stack uses the identifier MQX_ROM_VECTORS in the configuration file, userconfig.h, to
configure applications to put interrupt vectors in RAM or ROM (flash). Users can define MQX_ROM_VECTORS to 0 to put
the interrupt vectors into RAM.

NOTE
Remember to rebuild the library if the configuration file is changed.

/* userconfig.h */
#define MQX ROM_VECTORS 0 //DES 1=ROM, 0=RAM vector table...used with bootloaders

Other USB stack

The ways to redirect vector table may be different for different platforms. The following sections describe how to redirect
vectors table to RAM for CFV1, CFV2 and Kinetis MCU families.

CFV1 ColdFire

Since the vector table starting from the address 0x0000 is used by the bootloader, the re-directed vector table must be put into
RAM. The vector base register (VBR) of CFV1 ColdFire, for example, MCF51JM 128, contains the 1-MB-aligned base
address of the exception vector table, which can be used to relocate the vector table from its default position in the flash
memory address 0x0000 to the base address of the RAM, for example 0x0080_0000.

The following code is used to configure the MCU to use vector table at the RAM address 0x0080_0000.

/* startcf.c */
asm (move.l #0x00800000,d0) ;
asm (movec dO,vbr) ;

USB Mass Storage Device Host Bootloader, Rev. 1, 12/2012

Freescale Semiconductor, Inc. 11
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The following code is the original code for the linker to put the interrupt routines address into the original flash vector table.

/* exceptions.c */

___declspec (weak) vectorTableEntryType vector 0 @INITSP = (vectorTableEntryType)& SP INIT;
__declspec (weak) vectorTableEntryType vector 1 @INITPC = (vectorTableEntryType)& startup;
__declspec (weak) vectorTableEntryType vector 2 @Vaccerr = asm exception handler;

The application vector table is put into the application flash area and then copied into RAM. The new vector table in the
bootloader framework can be declared by the following code:

/* exceptions.c */

#define APP _FLASH 0x00011000;

__declspec (weak) vectorTableEntryType vector 0 @ (APP_FLASH+INITSP)
(vectorTableEntryType) & SP_INIT;

_ declspec (weak) vectorTableEntryType vector_ 1 @ (APP_FLASH+INITPC)
(vectorTableEntryType) & startup;

__declspec (weak) vectorTableEntryType vector 2 @(APP FLASH+Vaccerr) = asm _exception handler;}

The following code copies the above vector table from the application flash area to the vector table region in RAM.

/* main.c */

#define APP_FLASH 0x00011000;
dword *pdst;

dword *psrc;

pdst=(dword*) 0x00800000;
psrc=(dword*)APP_FLASH;

for (i=0;i<111;i++)

*pdst++=*psrc++; }

CFV2 microcontrollers

With CFV2 version, for example, MCF52259, Freescale USB Stack with PHDC version 3.0 supports a function to copy the
interrupt vector table to the specified area in RAM. Users working with other stacks can take it as a reference.

void initialize exceptions (void)

{

uint32 n;
/* Copy the vector table to RAM */
if (_ VECTOR RAM != (unsigned long*) vect)

{

for (n = 0; n < 256; n++)
___VECTOR_RAM[n] = (unsigned long)_ vect[n];

}

mcf5xxx_wr_vbr ((unsigned long)__ VECTOR_RAM) ;

}

The initialize_exceptions function given above copied interrupt vector table to the RAM area at _ VECTOR_RAM address.
This address (ADDR) needs to be defined at the linker file (*.Icf).

MEMORY {
vectorram (RWX) : ORIGIN = 0x20000000, LENGTH = 0x00000400

VECTOR_RAM = ADDR (.vectorram) ;

The function given above is called at startup by default so the user program does not need to call this function if using USB
Stack with PHDC version 3.0.

Kinetis microcontrollers

In Kinetis MCUs, the SCB_VTOR register contains the base address of the exception vector table. To redirect vector table,
copy the vector table to RAM and set the SCB_VTOR to the RAM address. Most of the released example codes have
implemented vector redirection.

The following steps describe the way to redirect vector table for Kinetis MCUs:

1. In the linker file, declare a ROM area to store the vector table and a RAM area for the vector table to copy to.

USB Mass Storage Device Host Bootloader, Rev. 1, 12/2012
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KEEP SECTION { .vectortable }

MEMORY {
interrupts (RX) : ORIGIN = 0x00010000, LENGTH = 0x00000400
vectorram (RWX) : ORIGIN = 0x1FFF0000, LENGTH = 0x00000400
data (RW) : ORIGIN = 0x1FFF0400, LENGTH = 0x0001FCO00

.interrupts

VECTOR_ROM = .;
(.vectortable)

. = ALIGN (0x4);

} > interrupts

.vectorram :
VECTOR_RAM = .;
} > vectorram
2. Implement this code to copy the interrupt vector table to RAM and run from it.

*

extern uint 32 VECTOR_RAM[] ;
extern uint 32 VECTOR_ROM[] ; //Get vector table in ROM

uint 32 1i,n;
/* Copy the vector table to RAM */

if (_VECTOR_RAM I= _VECTOR_ROM)
{
for (n = 0; n < 0x400; n++)
VECTOR_RAM[n] = VECTOR _ROM [n] ;

/* Point the VTOR to the new copy of the vector table */
SCB_VTOR = (uint_ 32) VECTOR_RAM;

6 MQX boot for MCF52259EVB

This section describes how to use the bootloader with MQX boot example on the MCF52259EVB board.
The following steps are described in this section:

* Preparing the setup

* Preparing image file

* Building the application
* Running the application

6.1 Preparing software and hardware

Software required:

¢ CodeWarrior version 7.2
¢ Freescale MQX 3.7
* Hyper terminal

Hardware required:

¢ A personal computer

e An MCF52259EVB board with power supply
* A USB memory stick

e A USB cable

A USB to RS232 converter

USB Mass Storage Device Host Bootloader, Rev. 1, 12/2012
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Figure 9. Hardware setup

Hardware setup:

Connect pin 2-3 of J29 of the MCF52259EVB board.

Connect the power supply to the MCF52259EVB board.

Connect a USB cable from the PC to the USB BDM port of the board.

Connect the USB to RS232 converter from the PC to the UARTO port of the board.
Turn on SW4 to power up the board.

NS

6.2 Preparing image file

This section describes the steps to create an MQX image, which will be loaded by the bootloader. If users don't want to build
an MQX image file, they can directly go to step 6 and use the given example images.

1. Set MQX to put vector table into RAM:
* Open the file Freescale MQX 3.7\config\m52259evb\user_config.h.
¢ Add #define MQX_ROM_VECTORS to 0 to indicate to use vector table in RAM.

#define MQX ROM VECTORS 0
2. Build MQX libraries:
* Open the project Freescale MQX 3.7\config\m52259evb\cwcf72\build_m52259evb_libs.mcp.
* Press F7 to build the libraries.

USB Mass Storage Device Host Bootloader, Rev. 1, 12/2012
14 Freescale Semiconductor, Inc.
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3. Open MQX application demo:

bsp_m522h8evh.mop
sp_mbZeh%evb meop
mfs_mbZ2h9evb.mcp
Hos_mbZ2hYevh.mep
usb_hdk_m5225%ewvh...

B ush_cdk_m52259evh...
B shell_m52259evh.mop

hia
nia
hia
hia
nia
hia
hia

hia
hia
hia
hia
hia
hia
hia

Figure 10. Build MQX libraries

* * + * * +

EYEQCRCRENEREY

* Open the project Freescale MQX 3.7\mfs\examples\mfs_usb\cwcf72\mfs_usb_m5329evb.mcp.
* Choose Project -> Set Default Target to select the target of Flash Release or Flash Debug.

mis_usbh_m52259evb mcp I

| ExMRAMDebuy v B ¥ B % -
Files l Link, Drderl Targets ]

vectorrom (RX) : ORIGIN
cfmprotrom (RX): ORIGIN
rom (RX) : ORIGIN

5. Choose to generate S-Record:

0x00010000,
0x00010400,
0x00010420,

LENGTH
LENGTH
LENGTH

Figure 11. MFS USB example
4. Modify the intflash.lcf linker file to move ROM section of this application to the application flash region.

0x00000400
0x00000020
0x0006FBEO # Code+Const data

* Choose Setting -> Int Flash Release Setting or Int Flash Debug Setting.
¢ A window as shown below pops up.
* Choose Linker-> ColdFire Linker.

¢ Select the Generate S-Record File checkbox if it is not selected.

% File Code  Data %

# [+ Linker Files 0 0 - =l
# [+ 3 MO Libraries 0 T =l
¥ #{ A MFS Libraries 0 TR =l
¥ 1 USE Host Libraries 0 0 - =l
% [+ {1 Shell Libraries 0 T =l
# +{ 1 Source 0 0+ + =

USB Mass Storage Device Host Bootloader, Rev. 1, 12/2012
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B Int Flash Release Settings [mfs_usb_m52259%9evb. mcp] 7 X

§ Target settings Panels | |§ ColdFire Linker
- E?E%%%%ELEESILES - ¥ Generate Symbalic Info | Disable Deadstripping
- C/C++ Preproc.. v Store Full Path Narmes v Generate ELF Symbol Table
- CfC++ Yarmings v Generate Link kap | Generate Warning Messages
~ LColdFire Asse.. | ListUnused Ohjects [
?DE;SFE::: rpartlljucne v Show Transitive Closure
- Global Dptimiz.::. | Always Keep Map hdax S-Record a0
= Linker v Generate S-Record File EOL Character: I—_I_
~ ELF Disassem.. | Generate Listing File AracEr —
™ "oldFire Linker | Generate Binary Image bdax Bin Record |
. E dl&::tljrrarlan Entry Paoint: |___hoot
e Custom Keywor... Force Acfive Symbols:
= Debugger e
- Debugger Setti..,
- Remate Debug...
- CFDebugger.. 7
“actory Settings Import Panel...| Export Panel...

k. | Cancel |

Figure 12. Generate S_Record and binary image
6. Build project:
¢ Choose Project -> Make.
 The file intflash.elf.s19 or intflash_d_elf.s19 will be generated in the folder Freescale MQX 3.7\mfs\examples
\mfs_usb\cwcf72\m52259%evb.
¢ The folder USB_MSD_Host_Bootloader\bootload_code\Image_files\support_printf\
MCF52259\MQX_MFS_USB_Shell contains these two example image files for testing.
* The S19 file shows that the start address of this image is 0x10000.
7. Rename the file intflash.elf.s19 or intflash_d_elf.s19 to image.s19 and copy it to a USB memory stick.

6.3 Programming the bootloader

The following steps show how the bootloader program can be programmed to the device:

1. Open the bootloader project USB_MSD_Host_Bootloader\bootload_code\Source\Host\examples\bootloader
\CodeWarrior\ m52259evb\m52259evb_bootloader.mcp.
2. Open flash programmer:
* Choose Tools -> Flash Programmer.

USB Mass Storage Device Host Bootloader, Rev. 1, 12/2012
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* The Flash Programmer window pops up.

. Freescale CodeWarrior

File Edit View Search Project Debug Tools

Processor Expert  Device Initiaization  Window  Help

MQX boot for MCF52259EVB

REE

s laccr<xhAA AN EERsHERA

m32259evb_bootloader. mcp l

© INTERMAL FLASH « | 1B &7 8 5 » |

Files | Link Orderl Targets I

¢ | File [ Code [ Data # _

¢ [ readme.t nfa  nfa .

# {1 Sources 0 0.

o F0 O 0 0i +
#{QIncludes 0 0

« ¥ { Project Settings 0 0.

B4 files 1] 0

Flash Programmer

Target Configuration

Flash Configuration
Erase / Blank Check
Prograrm ( “erify
Checksum

l | B

EE |]
: @| Flash PregrammjLoad Settings File E

Lookiin: |2 CaldFire

~| cEcE

= MS47SEVBE_EXTFLASH.xml

= MS485EVE_EXTFLASH.xml

= MS4B5EVBE_EXTFLASH.xml

= MS2277EVB_EXTFLASH. xml
= M52277EVB_SFLxml

= M53015EVB_EXTFLASH.xml
= MS54451EVB_EXTFLASH.xml
= MS54451EVB_SFLxml

= M54455EVB_EXTFLASH, =ml
= M54455EVB_SFLxml

= MCFS211_ INTFLASH.xml

= MCFS212_INTFLASH.xml

= MCF5213_IWNTFLASH.xml

= MCFS214_INTFLASH.xml

= MCF5216_INTFLASH.xml

= MCFS281_ INTFLASH.xml

= MCF5282_IWNTFLASH.xml

= MCFS2100_INTFLASH.xml

= M54 7SEVBE_EXTFLASH_CODE_16Mb.xml

= MS485EVE_EXTFLASH_CODE_16Mb.xml
= MS485EVE_EXTFLASH_CODE_32Mb.xml

= MS485EVBE_EXTFLASH_CODE_16Mb.xml

= MCFS2110_INTFLASH.xml
= MCFS2210_INTFLASH.xml
= MCFS2211 INTFLASH.>ml
= MCFS2212_INTFLASH.xml
= MCFS2213_INTFLASH.xml
= MCFS2221_INTFLASH.xml
[ MCFS2223 INTFLASH.>ml
[ MCFS2230_INTFLASH. xml
= MCF52231_INTFLASH.xml
= MCFS2232_INTFLASH.xml
[ MCFS2233_INTFLASH.>ml
[ MCFS2234_INTFLASH.>ml
= MCF52235_INTFLASH. xml
= MCFS2236_INTFLASH.xml
= MCFS2252 INTFLASH.>ml
[ MCFS2254 INTFLASH.>ml
= MCF52255_INTFLASH.xml
= MCFS2256_INTFLASH.xml
= MCFS2258_INTFLASH.xml

4 [»]
File name IMCFEZEES_INTFLASH xml h Open |
Files of type: IFIash Programmer Settings files (“xml) % Cancel

s
| Load Settings | Sawve Seftings Close | | - |

3. Load settings:

Figure 13. Flash Programmer

* Choose Load Settings at the bottom of the pop up window.

¢ Choose M52259_INTELFLASH.xml.
¢ Click the Open button.

4. Erase flash:

¢ Click Erase / Blank Check.

e Select All Sectors if it is not selected.
¢ Click Erase to erase the whole flash area.

* The status "Erase Command Succeeded" will appear.

5. Program the bootloader:

* Click Program / Verify.
¢ Click Use Selected File.
* Click Browse and choose the file USB_MSD_Host_Bootloader\bootload_code\Source\Host\examples\bootloader

\CodeWarrior\ m52259evb\bin\MCF52259_INTERNAL_FLASH.elf.S19.

* Click the Program button.
* The status "Program Command Succeeded" will appear.

6. Close the CodeWarrior.

6.4 Open the HyperTerminal

The HyperTerminal can get events from the device that is running the bootloader or the application. The following steps
configure the HyperTerminal program:

1. Open the HyperTerminal application.

USB Mass Storage Device Host Bootloader, Rev. 1, 12/2012
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Frograms A ﬁ Com municatons @ HyperTer minal

\.‘_:‘ Fawvorites v utilities v @ Calculator
|_:_53 Cocuments L Freescale utlites r B Motepa
[~ Settings ¥ 550 PRE_Tools ’ M
) Search v | 77h Software_Development  »

) Help and Support Microsoft v

<«

= Rurn..,

4 Logoffras7e4..

b
v

@ shutDown... 92 | 6 English (US) |

i /start J@ 9 n M ff;ﬁ EI »> ﬁCO...

oE us...l@m... |!Fr... |t;?3

Figure 14. Open HyperTerminal application
2. The HyperTerminal is opened as shown in the figure below:
* Enter the name of a connection, for example, com8_115200_n_8_1.
* Click the OK button.

lﬂ.—

.,- New Connection - HyperTerminal

File Edit Wiew Cal Transfer Help

Connection Description 7 X|

Mew Connection

Enter & name and choose an icon for the connection:

MName:

ICDmB

|con:

Disconnected ALt detect ‘Auto detect |5CRO|-|- ‘CAPS ‘NUM ‘Capture |F’”f"t chio

N

Figure 15. HyperTerminal GUI

USB Mass Storage Device Host Bootloader, Rev. 1, 12/2012
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3. The window, as shown in the figure below, appears. Select the COM port appropriated with the USB-RS232 COM

port.
Connect To ‘

Enter details for the phone number that wou want to dial:

Countryfragion;  |Hong Kong SAR (852) s |

Area code;

Fhone number;

Connectusing:  [EENCAEG ~ |

Ik, Cancel |

Figure 16. Connect using USB-RS232 Com Port
4. Configure the following COM properties:
* Bits per second to 115,200
* Data length to 8
¢ Parity to None
» Stop bit to 1
¢ Click the OK button.

USB Mass Storage Device Host Bootloader, Rev. 1, 12/2012
Freescale Semiconductor, Inc. 19
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COMbS Properties

Fort Settings |

Bits per second: (115200 LI
Data bits: |8 LI
Farity: |Mone LI

Stop bits: |1 LI

Flow control:

Festore Defaults

0] 4 Cancel Apphy

Figure 17. COM Properties
5. The HyperTerminal is opened.

USB Mass Storage Device Host Bootloader, Rev. 1, 12/2012
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“& comB_115200_n_8_1 - HyperTerminal

File Edit Wiew Cal Transfer Help

Disconnectad AUt detect |Auto detect ‘SCROLL “:APS |NUM |Capu_1re ‘Priﬂt echio

LY

Figure 18. COM port opened

6.5 Running the bootloader

The following steps can be used for running the bootloader program:

1. Press the Reset button to reset the board to run the bootloader. Since there is no user application program, the system
will enter the bootloader mode. The message, as shown in the following figure, will be displayed on the HyperTerminal
program.

USB Mass Storage Device Host Bootloader, Rev. 1, 12/2012
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‘& COM_19200 - HyperTerminal
File Edit wiew Call Transfer Help

User application not found!

Bootloader is running. ..

E B BB E BEBE BB BE BEBE B BE BE BE BB BE BE BB B BEBE BE B B BE B BE B WE B B BE B BEBE B BE B BE BE W BE B BE B W BE BB B BE BE BE BB BE BE B BB MEBE B BB BE B B BB N B

= Bootloader mode =

FE W B W E BEFE FE W PE BB FE B PE BB FE B PE D P FE B PE DE P FE BB DE P FE I P BE B FE I B DE BB FE B DE D FE I WP DB FE B P DB FE BB DI FE BB DI IE BB DI BE I M

USB stick boot loader
Haiting for USB mass storage to be attached. ..

Connecked 0:00:05 Auto dekect 19200 3-M-1 LI

Figure 19. Running the bootloader
2. Plug the USB memory stick with image.s19 file to the USB mini B port of the board. The following figure shows the
messages which would be displayed on the HyperTerminal program.

USB Mass Storage Device Host Bootloader, Rev. 1, 12/2012
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“& COM_19200 - HyperTerminal
File Edit wiew Call Transfer Help

USB stick boot loader
Haiting for USB mass storage to be attached. ..
Mass Storage Device Attached

Attemp Flashing Image

Search Image File ...
Image file found.
File size = 117688

Erasing flash memory. ..
HHHHH S S S
HHHHHEHEH RS S

ERASE complete?
Codelarrior binary file found

FLASHING. . ..
Please do not remove your device
HHHHHEHH S
HHHHHEHE S
Flash image file complete!

Connecked 0:00:47 Auto dekect 19200 3-M-1 LI

Figure 20. Bootloader messages
3. After the USB memory stick is plugged in, the bootloader will try to find a valid image file and program it to the
device. One of the following results will occur:
* No response—The memory stick is not recognized, use another memory stick and try again.
» “Flash image file complete”—The image file is successfully programmed to the device.
* “Image file not found”—The image file is not loaded into the memory stick or the memory stick is not
compatible with the system. For the latter case, use another memory stick and try again.
* “ERASE complete!”—The image file is not programmed to the device if “Flash image file complete” message is
not displayed. There are some errors in processing or programming the image file.
4. After the MQX application is successfully programmed to the device, reset the board to run the user application.

USB Mass Storage Device Host Bootloader, Rev. 1, 12/2012

Freescale Semiconductor, Inc. 23



wmuA boot for MCF52259EVB

“& Com_115200 - HyperTerminal
File Edit wiew Call Transfer Help

o

Shell (build: Apr 13 2011)

Copyright (c) 2008 Freescale Semiconductor:

shell>

shell>

VYendor Information: Hisun Mass Storage Device
Product Identification: Flash Disk

Product Revision Level: 2.18

b B BE BERE B M BE BB B B BE BE R B BB RS BE B RE E M B BE B E M BB R B E R RS R R R M R R B R R M R R M M MM
———>USB Mass storage device opened

——>Partition Manager installed

—>File Svstem installed

———>File System opened

Connecked 0:00:25 Auto dekect 115200 8-M-1 LI

Figure 21. The MQX application is running
5. Return to the bootloader mode:
¢ Press the SW1 and the Reset buttons.
¢ Release the Reset button.
¢ Release the SW1 button.
* The bootloader program should be running.

USB Mass Storage Device Host Bootloader, Rev. 1, 12/2012
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“& COM_19200 - HyperTerminal =13
File Edit wiew Call Transfer Help
.
S b S E e RE BE B BE SE N NE E R S S E RE RE E RE E E RE N E S S E M BE E N NE SE R 3 S E RERE E R E SE N NE R S E RE BE E N E E R S E E RERE RE M E SE N NE S N N
* Bootloader mode =
EE E E EE X EE X EE L EEEEEEEETE L EEEFEEESEETEETELTEEEEETEEETETELEETESTEEELTEEEFTEEEIEETELTEETI
USB stick boot loader
Haiting for USB mass storage to he attached. ..
=
Caonnected 0:00:06 Autn detect 19200 5-M-1 UM

Figure 22. Returning to bootloader application

7 MQX boot for TWR-K60N512

This section describes how to use the bootloader with MQX boot example on the TWR-K60N512 board.

The following steps are described in this section:
* Preparing the setup
¢ Preparing image file
* Building the application
* Running the application

7.1 Preparing software and hardware

Software required:

¢ CodeWarrior version 10.1
¢ Freescale MQX 3.7
¢ P&E OSBDM OSJTAG Virtual Serial Toolkit (download at pemicro.com/Docs and Downloads)

Hardware required:

* A personal computer

USB Mass Storage Device Host Bootloader, Rev. 1, 12/2012
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* A TWR-K60N512 Kinetis development kit for MK60N512VMD100
* A USB memory stick
* A USB cable

Figure 23. Hardware setup

Hardware setup:

Connect pin 1-2 of J6 of the K60 controller board.

Connect pin 1-2 of J9 of the K60 controller board.

Connect pin 1-2 of J16 of the TWR-SER board.

Assemble the tower kit.

Connect a USB cable from the PC to the USB BDM port (J13) of the K60 controller board.

AN

7.2 Preparing image file

This section describes the steps to create an MQX image, which will be loaded by the bootloader. If users don't want to build
an MQX image file, they can directly go to step 5 and use the given example images.

1. Open MQX application demo project:
* Open CodeWarrior 10.1.
* Set the workspace to Freescale\Freescale MQX 3.7\mfs\examples\mfs_usb\cw10.

USB Mass Storage Device Host Bootloader, Rev. 1, 12/2012
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C/C++ - CodeWarrior Development Studio

MQX boot for TWR-K60N512

Ed\t Refactor Mavigate Search Project Run MQX Tools Profler FEvicro - Processor Expert  Window  Help

s Import.
5 Export..

New Alt+Shift+n >

Open Path... Cirl+shift+A

Open Fie...

Close Crl+w

o S |
[ save col+s -
El Save as
@ Save Al Cirl+shift+5 lrrl o t

Revert

Studio

Rename.., F2
&) Refresh FS

Convert Line Delimiters To 4

" A ),

&P Cllp Nizard <~ What's New Product Release Notes

Switch Workspace 4

Restart X .

ects @? Web Resources Service Packs, Updates, Paiches

Properties Alt+Enter
Exit
w7 Froject nmpurter
-,
Cd
P od -
" Go to Workbench - freescale
semiconductor
lo* |

2. Import project:

¢ Choose File -> Import.

USB Mass Storage Device Host Bootloader, Rev. 1, 12/2012

Figure 24. CodeWarrior 10.1
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Select \
[=2]
Create new projects from an archive file or directory.

Select an import source;
type fiter text

=1 &= General -
& Archive File —
L Existing Projects into Workspace
., File System
=, Preferences
-l & CfC++
¥3 MCU Executable
= CodeWarrior
& CVS
= Run/Debug —
= Team
= Other —_

+ [ [+

+

+

Next > I : Cancel

Figure 25. Import existing projects
Expand the General directory.
Select Existing Projects into Workspace.
Deselect "Copy projects into workspace" checkbox if it is selected.
Click the Next button.

USB Mass Storage Device Host Bootloader, Rev. 1, 12/2012
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Import Projects

Select a directory to search for existing Eclipse projects.

@ Selectroot directory: | nfs_usbicw 104 fs_usb_twrke0ns12

" Select archive fle: |

Frojects:

4

| Copy projects into workspace

mfs_usb_twrke0n512 (C:\Program Fles\Freescale\Freesc:

(2 < Back Einish

MQX boot for TWR-K60N512

Browwse, ..

Select Al

Deselect Al

Refresh

Cancel

Figure 26. Import MFS_USB_TWRK60N512 project

* Select the option "Select root directory."
* Click the Browse button.

* Select the project Freescale\Freescale MQX 3.7\mfs\examples\mfs_usb\cw 10\mfs_usb_twrk60n512.

* Click the Finish button.
* Click the Yes button if the Remote System Missing window pops up
* Close the Target Tasks and the Welcome windows if they appear.

3. Select project:

USB Mass Storage Device Host Bootloader, Rev. 1, 12/2012
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- C/C++ - CodeWarrior Development Studio

File Edit Refactor Navigate Search N3 i Run MQX Tools  Profler Processor Expert  Window  Help
i~ | 2 a |2 Hr @ = = B |RccH+
& Codewarrior Projects 52 = [ B Al Cirl+B ~B|[EEouti 2\ @Mk |78
= Build Confi An outline is not available.
B |4 & Build Project 11Int Ram Debug
G Build Working Set 4 2 Int Alash Debug
B & File Name Clean.., Manage... ¢ 3t Flash Release
File Name | size [ Type Ewild Autorm atically
= =5 mifs_usb_hwrksor
# [ Includes Make Target 4
= Int Ram Debu Generate Processar Expert Code
# [ Linker Files

= mfs_usb_twrke 15 KB

= mfs_usb_twrk 15 KB

= mfs_usb_twrk 14 KB
rk  1KB

(& MFS Lbraries

& MG Libraries

(& Shell Libraries

Esource

& 1USB Host Librz

Change Device/Connection

Properties

o I

(2. Problems | £ Tasks | B console | = Properties | 48 Remote Systems | el Target Tasks 2 E0 % RE
= Tasks

Mame
&l mfs_usb_twrk...

Arrange By Task Groups ™
= (= Root
(= ALtoFlash

| Task Type | Run Configuration |
Flash Programm... Active Debug C. ..

« o
£

0 mfs_usb_twrke0n512/mfs_usb_twrke0n512_ke0n512_Int_Flash.tf

Figure 27. Select project

* Select the project "mfs_usb_twrk60n512."
* Choose Project -> Build Configurations -> Set Active -> Int Flash Release.
4. Modify the intflash.lcf linker file to move ROM section to the application flash region.

/* original */

vectorrom (RX): ORIGIN = 0x00000000, LENGTH = 0x00000400

cfmprotrom (RX): ORIGIN = 0x00000400, LENGTH = 0x00000010

code (RX): ORIGIN = 0x00000410, LENGTH = 0x0007FBF0 # Code+Const data
/* modified */

vectorrom (RX): ORIGIN = 0x00010000, LENGTH = 0x00000400

cfmprotrom (RX): ORIGIN = 0x00010400, LENGTH = 0x00000010

code (RX): ORIGIN = 0x00010410, LENGTH = 0x0006FBF0 # Code+Const data

5. Build project:
* Select mfs_usb_twrk60n512 : Int Flash Release in CodeWarrior Projects window.
* Choose Project -> Build Project.
* The intflash.afx.s19 file will be generated in the folder Freescale MQX 3.7\mfs\examples\ mfs_usb
\cw10\mfs_usb_twrk60n512\Int Flash Release.
* The folder USB_MSD_Host_Bootloader\bootload_code\Image_files\support_printf\ K6O\MQX_USB_Shell
contains this example image file for testing.
6. Rename the file intflash.afx.s19 to image.s19 and copy it to a USB memory stick.

7.3 Programming the bootloader

The following steps show how the bootloader can be programmed to the device:

1. Switch workspace:

USB Mass Storage Device Host Bootloader, Rev. 1, 12/2012
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* Choose File -> Switch Workspace and select the directory USB_MSD_Host_Bootloader\bootload_code\Source
\Host\examples\bootloader\cw10.
2. Import project:
* Choose File -> Import.
* Expand the General directory.
 Select "Existing Projects into workspace."
* Click the Next button.
* Select the option "Select root directory."
* Click the Browse button.
* Select the project USB_MSD_Host_Bootloader\bootload_code\Source\Host\examples\bootloader\cw 10\
kinetis_k60.
* Click the Finish button.
* Click the Yes button if the Remote System Missing window pops up.
* Close the Target Tasks and the Welcome windows if they appear.
3. Select project:
* Select the project "kinetis_k60," in the CodeWarrior Projects window.
* Choose Project -> Build Configurations -> Set Active -> MK60N512VMD100_INTERNAL_FLASH.
4. Build project:
* Choose Project -> Build Project.
5. Run configurations:
¢ Choose Run -> Debug Configurations.

#: Run Configurations

Create, manage, and run configurations
@ Please select a target system

X =5~

-

Marne: | Kinetis_MK&ONS 12D 100_bootoader_host MKEONS 12yMD 100_INTERMAL _FLASH

i
L
|

=[5 Codewarrior Download Main 69 Arguments | %% Debugger | ¥ Source | B8 Environment| = Common | @ Trace and Profile

(] Kinetis_MKEONS12yMD 100, || | [ CfC++ application

Froject: | kinetis_keo Browwse. .,

Application: | MKEOMNS 12¥MD 100_INTERNAL _FLASHkinetis_k60.afk  Search Project... Browse.., | Wariables... |
~
Remote system
System: | v [ new...
4 o | |
Filter matched 2 of 2 items
z | Close |

Figure 28. Run configuration
* Right-click CodeWarrior Download and choose New.
* Type a name in the project, for example, kinetis_k60 MK60N512VMDI100_INTERNAL_FLASH_OSITAG.
* Click the Browse button.
* Click the OK button to choose kinetis_k60.
* Click the Search Project button.

USB Mass Storage Device Host Bootloader, Rev. 1, 12/2012
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* Click the OK button to choose kinetis_k60_afx application.
* Click the New button to open the new connection.
6. New Connection:

’#" New Connection

Select Remote System Type “
Connect to your target via a direct hardware connection, or simulate
woLIr target,
systemn Dype:
| type filter text
(= Codewarrior Application Debugging
E---E_: Codewarrior Bareboard Cebugging
=H= Hardware or Simulator
L TRE
(7 = Back Mext = Firish Cancel

Figure 29. New Connection

¢ Select Hardware or Simulator.
¢ Click the Next button.

USB Mass Storage Device Host Bootloader, Rev. 1, 12/2012
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%" New Connection X

Remote Hardware or Simulator System Connection

Connect to your target via a direct hardware connection, or simulate your target.

Parentprofie:  [R35784-03 v
Conmecton name: |OSJAG

Drescription: |

System type: |MK60N5 12%MD 100 - Edit. ..
Connecton type; |F"&E ARM Muldlink\Cyclone Max hd

Connection ISystem \ Advanced I

[ Enable logging

Cornection port and Interface Type

Interface: |USB rMultiink,, Embedded OSITAS - USE Port ﬂ Refresh
Compatible Hardware

Fort: |USBl : Embedded Kinetis QSBOMAZSITAG Device (SEROL j

B | N |

Flash Cptions
[ Ahways mass erase on connect

[ [ 250
[ v - |
BOM Communication Speed

BOM Cebug Shift Freq : BOM_SPEED = | 1-EBOM CLOCK FREQ = 500000 Hz -
| Delay after Reset and before communicating to target for 0 miliseconds (decimal}

@ < Back Finish Cancel

Figure 30. Remote hardware or simulator system connection
¢ Type a connection name, for example, OSJTAG, in the "Connection name" box.
¢ In "System type," choose kinetis_k60 -> MK60N512VMD100.

USB Mass Storage Device Host Bootloader, Rev. 1, 12/2012
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* In "Connection type," select P&E ARM Multilink\Cyclone Max.
* Click the Finish button.
7. Program the bootloader:
* Click the Debug button to program the bootloader to the device.
8. Close the CodeWarrior.

7.4 Opening the virtual terminal

The P&E OSBDM OSJTAG Terminal Utility can get events from the device that is running the bootloader or the application.
For TWR-K60N512 tower board, the communication is through UARTS5 of K60 and the USB OSBDM.
1. Open the P&E Virtual Serial Terminal:
* Choose Start Menu -> Programs -> Freescale -> P&E OSBDM OSJTAG Virtual Serial Toolkit -> Utilities ->

Terminal Utility.
& 4j Accessories 4 4j PEE Kinetis Tower Toolkit 4
Ut Favorites v 7Y Startup ¥ ZF MM Farmily GUI
|25 Documents g b 5| MMASSSx Evaluation Tool
[ Settings ’ 4j Documentation ’

,"»' Search 4 4j Development 4 4j Lirks 4
©) Help and Support 4j Freescale Code\Warrior  *

2
i Acceleromoter Demo

2
7 Run... 4j Microsoft 4 Toolkit Launchpad ﬁ Serial Grapher Uity
2
¥ [ N -
4 Logoffrag7ad... j Dell Inc Serial Redirector
@ shutDown... 4j PRE Firmware Updater  *» ., Terminal Utiity

Figure 31. P&E virtual serial terminal
2. Open serial port:
* Make sure USB COM is selected with 115,200 baud.
* Click the Open Serial Port button.

USB Mass Storage Device Host Bootloader, Rev. 1, 12/2012
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Terminal Window application v2.05

Terminal Window: | Clear Window |

Figure 32. HyperTerminal GUI

7.5 Running the bootloader

The following steps can be used to run the bootloader:

1. Press the Reset button to reset the board to run the bootloader. Since there is no user application program, the system
will enter the bootloader mode. The message “Waiting for USB mass storage to be attached ...” will be displayed. If
the user application area is not blank, follow step 4 to enter the bootloader mode before going to step 2.

USB Mass Storage Device Host Bootloader, Rev. 1, 12/2012
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Figure 33. Running the bootloader
2. Plug the USB mass storage device to the USB port of the TWR-SER board. After the USB memory stick has been
plugged in, the system tries to find a valid image file and program it to the device. One of the following results may
occur:
* No response—The memory stick is not recognized, change another memory stick and try again.
* “Flash image file complete”—The image file is successfully programmed to the device.
* “Image file not found”—The image file is not loaded into the memory stick or the memory stick is not
compatible with the system. For the latter case, use another memory stick and try again.
* “ERASE complete!”—The image file is not programmed to the device if “Flash image file complete” message is
not displayed. There are some errors in processing or programming.
3. After the MQX application is successfully programmed to the device, reset the board to run the user application.
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Figure 34. The MQX application is running
4. Return to the bootloader mode:
¢ Press the SW1 and the Reset buttons.
¢ Release the Reset button.
¢ Release the SW1 button.
* The bootloader program should be running.

8 Customization

This section discusses factors to be considered for customization.

When plotting the examples to other platforms the following factors have to be considered:
e The BDM or programming interface
* Method of re-entering the bootloader mode
e USB hub driver
* Debugging message

8.1 The BDM or programming interface

Freescale provides the following embedded BDM interfaces on the ColdFire and Kinetis MCU developments boards and no
external BDM hardware is required.
¢ P&E Multilink/Cyclone Pro, for example, M51JM128EVB

USB Mass Storage Device Host Bootloader, Rev. 1, 12/2012
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* CFV1 Open Source BDM, for example, TWR-MCF51MM

* PEMICRO_USB, for example, M52259EVB

* ColdFire v2-v4 JM60 OSBDM, for example, TWR-MCF5225X

» USB Multilink, Embedded OSJTAG — USB Port, for example, TWR-K60N512

While using different BDM interfaces, users have to set the corresponding BDM interface correctly. All embedded BDMs,
except the PEMICRO_USB, provide virtual COM interface.

8.2 Method of re-entering bootloader mode

In our demos, pressing SW1 during power-up forces the system to enter the bootloader mode. Users can modify the
Switch_mode function in the main.c file to choose other input pins or other methods to enter the bootloader mode.

8.3 USB hub driver

Users may choose to remove the USB hub driver and reduce the bootloader code size if it is not necessary to support hub
functions in the bootloader system. This can be done by undefining the identifier of USBCLASS_INC_HUB in the
usb_classes.h file.

8.4 Debugging message

The debugging message can be displayed through the UART ports of the MCUs. Users can choose their methods of
bootloader communications with the end users. For example, LEDs can be used to indicate the bootloader status and disable
the debugging message and hence reduce the bootloader code size. The debugging message can be disabled by undefining the
_DEBUG_ identifier in the derivative.h file.

9 Conclusion

Example codes of USB MSD class bootloader have been built for Freescale 32-bit ColdFire and Kinetis MCU families. User
application codes can be programmed to the MCUs by plugging a USB memory stick into the system.

Users can plot the example codes to other Freescale MCUs and customize the codes for their own applications.
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