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The USB Bootloader for the LPC2148 is a cool trick that CoiNel created for some of our ARM7 based boards.
Since the ARM architecture allows for large flash space, loading code onto the LPC2148 ARM7 over the serial
port was very slow. The bootloader brings various techniques together to create an easy to use and very fast

development system to load the program without any need for expensive hardware or software.

In this tutorial we will cover what a Bootloader is, why should we use it, and how to use it.

I. What is a Boot loader?

A Boot loader is a small piece of code that runs before the operating system starts running. In our case the
bootloader is the code that runs before the device firmware starts up. Typically a bootloader is used because the
system memory is too small to contain the entire program, and so the bootloader uses a set of routines to call the
program from a different part of memory.

The CoiNel LPC2148 ARM7 USB Boot loader performs three steps:

1. First, the Boot loader checks to see if a USB cable has been plugged in. If the LPC2148 is connected as
a USB device then it initiates a USB Mass Storage system. This will cause the target board to appear on
any computer platform as a removable flash drive. The user can then seamlessly transfer files to the
flash drive.

2. The next thing the Boot loader does is look for a firmware file. This file contains the desired operating
firmware (in a binary file format) for the LPC2148. If the Boot loader finds this file system then it programs
the contents of this file to the flash memory of the LPC2148. In this way, the Boot loader acts as a

“programmer” and we can upgrade the firmware on the LPC2148 simply by loading a new file.

3. After performing for first two checks, the boot loader calls the main firmware.
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II. Why would you use the LPC2148 USB Bootloader?

The bootloader provides several distinct advantages. First, if you have a LPC2148 Board that has been
preloaded with the bootloader then you don't even need a programmer to load code onto the board!
Another reason that LPC2148 USB Boot loader is great, because it is very fast at loading code. When using a
serial programmer to load code onto an ARM, it can take several minutes to get your code up. This can be a
major setback when you're writing very large programs, and you start debugging. Using the LPC2148 USB

bootloader allows you to load code in seconds.

Ill. How do you use the Boot loader?

First you have to program the Boot loader code onto the LPC2148 Board. The Boot loader code can be
downloaded at the download section of LPC2148 Based product page. You can check the product page at

www.coineltech.com/shop. You may either use FLASH MAGIC software for programming (i.e., serial

programming), or H-JTAG (parallel port programming) to load this code. Once the Boot loader program is on the

LPC2148, using it is very simple!

Note: Make sure you erase the old program before loading the bootloader code.

Let us assume that you have written some neat code to use on LPC2148 Board. Plug in a USB cable, and when
the USB Mass Storage Device opens on your desktop, just drag and drop the binary file onto the device then
press reset; the bootloader will look for the binary file and if the file is found the bootloader will program the new

code onto the controller.

That seems easy enough, but how do | get this binary file? In order to get the binary file, first we have to compile
the code. In order to compile the code you need have Kiel uVision4! Below steps would show you, how to create

a binary file.

Note: You should be familiar with Keil environment & programming. For more details on Keil

programming, check tutorials on how to use Keil.
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Compiling and Loading Code onto an USB Boot loader Enabled Board:

The axf file would be created once you compile the code. The axf file will be created in the folder where

you have saved the project.

Note: You can change the location of .axf file storage if required whose details are not explained in this

document.
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‘roject Z Source file azal | DEP Fils
1 KB =11 1KE

PROJECT
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Now that you have created .axf file, how can it be converted into a binary file so that it can be loaded
onto USB bootloader enabled LPC2148 board. The following documentation gives you the detail.
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» How to create binary file using Keil uVision4:

To create binary file follow the settings as shown in the images below.

1. Click on Flash Menu - Go to Configure Flash Tools
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21 EEEEEE R R EREEEEEEEEEEEREEEEEEEEEEESEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEE ]
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2. Click on Target Tab and type in IROM1 as shown in below image.

Change the start address of on-chip IROM1 memory to 0x8000 to 0x80000 as shown in fig. Below
.This is the area where user program is placed and has to be run when the controller is reset.

Options for Target ‘Target 1°

Device Target l Dutput] Listing] |zer ] I:.-’I:++] Bgm ] Linker] Del:uug] thilities]
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Code Generation
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S e anne LJ [ Usze Cross-Module O ptimization
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[ Use Link-Time Code Generation
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default  off-chip Stark Size Startup default  off-chip Start Size I ol ik
T ROMI: | | ™ T RaMT: | | [
~ ROMZ: | | ® T RamM2 | | B
T ROM3: | ] # T RaM3: | ] E
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[ |HDM@ JEI:-:EEIEEIE_/_) o ¥ IRAM7: (0%40000000 |0x8000 v
I IROMZ: | | & T IRaM2: | | =

0k, | Cancel | Defaults | Help
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3. Click on Output Tab and make settings as required.

Options for Target “Target 1°

Device] Target Listing] I zer ] |:.-"|:++] Azm ] Linker] Del:nug] thilities]

Select Folder for Objects... | M ame of Executabld, |LED_TOGGLE

* Create Executable: SLED_TOGGLE

v Debug Information [ Create Batch File

reate HEX File ¥ou can change the name of the
executable file as per your
preference. Appropriate Executable
file will be created with the given
name.

Iv WBrawsze Infarmation

" Crdate Librany: ALED TOGGLE.LIE

Select if yvou need to create a
HEX File.

k. | Cancel D efaultz Help
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4. Click on User Tab and type in box next to RUN #1 as shown in below image.

Options for Target “Target 1°

Devicei Target] Dutput] Lizting @ E£E++] Az ] Linker] Del:uug] thilities]
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] I | Cancel | | Defaulks

You can also copy and paste the following

fromelf --bin "LED_TOGGLE.axf" --output "LED_TOGGLE.bin"

Above image shows an example for LED_TOGGLE. If you are doing this for other code, replace
LED_TOGGLE with name that you have given to your code/project.
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4. Click on Asm Tab and make settings as below and then click OK button.

Optio
Device] Talget] Dutput] Listing] Usger ] CHE++ l Linker] Debug] Utilitiesl
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)
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After all the settings made, press ok.

You need to rebuild the code for compilation. When the code is complied, binary files are created for

your program that can be loaded on your LPC 2148 Board.

Rebuilding the code
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After compilation, you will see the following in build output window.

| 2. o 7w e ],

| Build Cutpuk

Euild target 'Target 1!

assembling Startup.s...

compiling main.c...

linking. .. Shows binary file being
Program Size: Code=884 RO-data=16 BW-data=0 ZI-data=1256 created

FromELF: creating hex file...

Tzer command #1: fromelf --hin 'LED TOGGLE. ax —-—outputl "LED TOGGLE.kin'

"LED TOGGLE.axf"™ - 0 Error(s), 0 Warning(s].

The bin File will be created in the same folder where project file is created.

Note: You can change the location of the bin file by changing the output location in Flash - Configure
Flash Tools - Output - Select Folder for objects... The details of which are not explained in this
document.

BIN File is created as shown
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% LED_TOGGLE. hex ™ LED_TOGGELE Inp Iy LED_TOGGLE.mep
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&
™

] HE¥ File a8) | LNP Fiie 184 MaP Fiie
] | o 22 | JvB '.'E'll

1 KB

Ty LED TOGELE. bra T LED TOGELE wvopt [ Iy LeD TOGGLE Target 1.dep

TRA, File LIHOPT File !e-.-l LEF File
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6m
ey
i
i
wiE
En

This bin file need to be loaded on the bootloader enabled board.
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IV. Loading the Bin file onto the Bootloader Enabled Board:

After following the steps above, we would be ready with the following

LPC2148 Board (with the USB Boot loader firmware).

USB cable.

Required .bin file for the project.

Now we will see how we can load this bin file on the controller.

Procedure:

» Plug in the USB cable to your computer and to the Board. Once the USB cable is plugged in,

Board is powered up; a Removable Disk Drive will be available. This drive represents the

memory space on the card.

In the below image, you can notice, a drive named CoiNel USB.

£ My Computer

File Edit View Favorites Tooks Help

J Back J {f pSaarch If“ Folders - @ Folder Sync

Address »j My Computer

System Tasks

View system information
&" Add or remove programs
[} (Change a sething

Other Places

g My Network Flaces
[E—J My Documents
I Shared Documents
[} Cantrol Panel

Details

My Computer
System Folder

Files Stored on This Computer

—~ s
'l ’ Shared Dacuments IJ xy2's Documents

Hard Disk Drives

@ Local Disk (C:) @ Local Disk (D) @ Local Disk (E:)

Devices with Removable Storage

.. _ CD Drive (G}

S5

@ Caillel UISE (H:)

@ Local Disk (F:)
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» When you enter into this CoiNel USB drive, you could notice a default firmware file already

present.

= CoiNel USB (H:) '

File Edit View Favorites Tools Help

Qe - &) ¥ ) search |7 Folders  [3

- ﬁ}} Fold

Addrass |we* H:

ey
r firmware
File and Folder Tasks ~ . -24 FOIT4 Data File

o004 KB

,_j Make a new Folder

ﬂ Publish this folder to the
Weab

E:f.' Share this Folder

You need to delete this firmware file. Copy and paste the newly created project binary file into this

drive. Below figure shows a newly created project binary file is pasted.

File Edit Wiew Favorites Tools  Help

eﬁack * -\J l."-ﬁ; “:j Search [{ Folders T

LED_TOGEELE. bin
BIM File
2 KB

File and Folder Tasks

Eﬂ Make a new Folder

@ Publish khis Folder tao the
Web

d Share this Folder

S

Other Places

Once the file has been copied to this new location, Press reset on your board, and your new

code will be running.
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Note:

In case, you want to dump a new program into LPC2148 Board, you need to connect port

P1.20 to ground pin of the board and then press reset switch.

Doing this will again have the board detected as a removable disc (ie the board will exit
from application mode and will switch back to bootloader mode). Follow the above

procedure and copy/load the new bin file.

Note: Once programmed, make sure that the P1.20 pin is removed / not grounded.

CLARIFICATIONS AND SUPPORT

CoiNel is at your service. If you have any clarifications or suggestions on this document or
need any technical support and consultation, we are available in forms of telephone and
E-mail.

TEL: +91-80-23154423

Technical Support E-mail: support@coineltech.com

For any questions or concerns submit them to info@coineltech.com
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