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2.2

Overview

The ADS Linux Bootloader loads and bods Linux from On-Board Flash or from an ATA CF or
PCMCIA card. The boatloader can be used to copy files from an ATA card to On-Board Flash.

The bootloader permits registers and the Linux kernel command line to be set based on input from text
files. It aso supparts repartitioning the On-Board Flash to match the kernel command line
configuration. This provides flexibility in choosing aroct file system — ramdisk, cramfs, jffs2, and so
forth — and conveniencein setting or changing the size of the partiti ons.

The bootloader on the Graphics Client Plus and Graphics Master is provided in aROM chip (an Atmel
29v1024). Onall other Linux baards (Bitsy, Bitsy Plus, BitsyX, Advanced Graphics Client, AGX,
etc.), the boatloader is gored in the On-Board Flash memory and can be reprogrammed in place
(without removing any chips).

DIP Switches

The bootloader uses the first and second dip switchesto determine the boa mode. The first switch
allows or prohibits On-Board Flash updates by the boaloader and the second switch enables or
disables boatloader messages on the debug port.

Secure / Flash Update Mode

Seaure mode (first dip switch off) only allows Linux to bod from On-Board Flash and daes not all ow
the On-Board Flash to be programmed duringboat. These operations are posshble in Flash Update
mode (first dip switch on).

Normal / Quiet Mode

In Normal mode (second dip switch off), the boatloader sends messages to the debug port showing the
boa progress hardware deteded, version information, etc. Quiet mode (seaond dip switch on)
suppresses this output.

Signal Files

Many of the operations of the boaloader are triggered by the presence of one or more signal files.
When the board is in Flash Update mode, the boaloader chedks for an ATA CF or PCMCIA card and
if it finds one, it looks for the following signal filesto dedde what to donext:

e ProgramFlash.ads! Program the Linux partitions in On-Board Flash.

*  ProgramAD SBootROM .ads! Program the boatloader partition in On-Board Flash.

*  GotoBootROMMenu.ads! Display the boaloader menu and prompt for a seledion.
»  DontBootFromPCMCIA.ads! Ignore the cad. Load and boot from On-Board Flash.

If thereis no signdl file, the boaloader loads and bods Linux from the 2mage on the cad.

To boot or load from an ATA cad, the first partition must be formatted with FAT12 a FAT16. Thisis
usually the cae for new cards D try it before you reformat it. Visit our website for advice on formatting
your card. If you have a cad that will not work, please notify us and identify the type, manufacturer, and
model of the cad. (Note: There ae many formats that work fine onceLinux isrunning. These requirements
are only for using the bootloader to boot or program On Board Flash from an ATA cad.)
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4.1

Register Settings

41.1

41.2

Before boating Linux, the bootloader initi alizes the board’ s registers. When the board is booted from
On-Board Flash, the bodloader also setsregisters acording to register settings gored with the kernel
zlmage (seeProgramming On-Board Flash).

When boding from an ATA CF or PCMCIA cad, the boaloader chedks for aregister.txt file. If it
finds one, then it setsthe registers gedfied in the fil e to the values provided before loading the 2mage
fromthe cad. This permits variousitems such asthe LCD panel to be mnfigured without modifying
the kernel or the bodloader.

Eadh linein thefile spedfies aregister (addresg and avalue to set. Addresses must be physicd
addresses, not virtual addresses. Vaues must be hexadeamal and may be 8 hit, 16 ht, or 32 hit.
Comments begin with a semicolon. For example:

0xC0010000 0x00000042 ; set 32 bit word at 0xC0010000 to 42 hex
0xC0010000 0x0042 ; set 16 bit half word at 0xC0010000 to 42 hex
0xC0010000 0x42 ; set 8 bit byte at 0xC0010000 to 42 hex

When programming the On-Board Flash, the register settingsin the register.txt file ae stored with the
Zlmage.

Frame Buffer Registers

Inlinux driversthat suppart it, the video driver will read the frame buffer registers st by the
boatloader to determine parameters such as hits per pixel and display resolution. Visit our website to
download register.txt fil es for various panels and pixel depthsincluding files for the Epson frame
buffer used on the Advanced Graphics Client.

SA1100 Frame Buffer
Five registers control the SA1110frame buffer. Hereis an example for a Sharp VGA panel:

; Sharp LQ64343 panel

0xB0100000 0x00000080 LCCRO
0xB0100020 0x2a2al270 ; LCCRL
0xB0100024 0x182021df LCCR2
0xB0100028 0x00300003 ; LCCR3
0xB0100010 OxFFFF1000 DBARL (8bpp)

Theregister at 0xB0100010(DBAR1) isnormally a pointer to a memory locaion where the frame

buffer look up tables and screen datareside. Thefirst word of this memory location pointed to by
DBAR1 has the number of bits per pixel encoded in bits 12 and 13(0x0001000 for 8bpp,
0x0002000 for 16bpp). However, the driver checks the 16 most significant bits and if they are
OxFHFF, the 8bpp @ 16bpp value is taken from the DBARL instead of indiredly.

PXA Frame Buffer

Four registers control the PXA frame buffer. Here is an example for a Sharp VGA panel: (Note: The
LCCR settings for the SA1100and the PXA frame buffers are not interchangeable.)

; Shar pL@64343 panel

0x44000000 0x003018f8 ; LCCRO
0x44000004 O0xOf 0eOe7f  ; LCCRL
0x44000008 0x182021df ; LCCR2
0x4400000c 0x03300001 ; LCCR3 (8bpp)
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Kernel Command Line

The Linux kernel command line may be spedfied in acmdline.txt file. The cmmand lineis used to
configure the mnsole, roat file system, MTD partiti oning, etc.

When programming the On-Board Flash, the boatloader chedks the cmdline.txt file and repartiti ons the
On-Board Flash acarding to the cmmand line cnfiguration if necessary. The cmmmand lineis
stored with the 2mage in On-Board Flash (seeProgramming On-Board Flash).

The bootloader generates a ommand line if acmdline.txt fileis not provided. You can type
ca /proc/cmdline

after Linux startsto seethe ammand line that is being used.

Standard Command Lines

Use these command lines as a starting placeif you want to spedfy your own kernel command line.
Enter thetext in asinge line on the first line of the cmdline.txt file.

For boards with a boatloader ROM chip, the cmmmand line for the typica configuration is:

console=ttySAO rw mtdparts=sal 100: 1m(zl mage)ro,3m(ramdisk.gz)ro,-(flashfsl)
ramdisk_size=8192initrd=0xC0800000,3m root=/dev/ram

On these boards, the 2mage must be in the first partition.

For boards with the boatloader in On-Board Flash and an SA1110CPU, the typicd command lineis:

console=ttySAO rw mtdparts=sal 100: 256k (adsli nux.rom)ro,1m(zl mage)ro,3m(ramdisk.gz)ro,-(flashfsl)
ramdisk_size=8192initrd=0xC0800000,3m root=/dev/ram

On these boards, the boatloader must be in the first partition, the first partition’'s $ze must be
256 kil obytes, and the 2 mage must be in the second partition.

For boards with an Xscde (PXA) CPU, the typicd command lineis:

console=ttyS1,38400 rw mtdparts=pxa:256k(adsli nux.rom)jro,1m(zl mage)ro,3m(ramdisk.gz)ro,-(flashfsl)
ramdisk_size=8192initrd=0xA080M00,3m roct=/dev/ram

On these boards, the boatloader must be in the first partition, the first partition’'s $ze must be
256 kil obytes, and the 2 mage must be in the second partition.

On the BitsyX, the debug port isttyS0. On other PXA boardsit isttyS1. Theinitial ramdisk starting
addressis OXA080M00 on PXA boards. Be sure to substitute these values as nealed in the examples
that follow when using them on a PXA board. The pxa keyword in mtdparts can be used beginning
with Rev 4.7 of the PXA boaloader. (The sal100keyword isalso accepted on PXA boards.)

Tip:
The mtdparts parameters sown above spedfy the default On Board Flash partitions. There ae
two configurations, one for boards with boaloader ROM chips and one for boards with the

boaloader in On Board Flash. If you use acmdline.txt file, you only need to include the mtdparts
parameters if you are using non-standard partiti oning.
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5.2

Command Line Examples

Here ae some examples of useful kernel command lines. Enter the ommand linein asingleline on
the first line of the cmdline.txt file.

Command line to suppresskernel messages on the debug port:
console=null rw ramdisk_size=8192initrd=0xC0800000,3m roct=/dev/ram

Command line to suppresskernel messages in Quiet mode (seeQuiet Mode Substitutions below):
console=ttySAO rw ramdisk_size=8192 initrd=0xC0800000,3m root=/dev/ram quiet_console=null

Command line for a12MB ramdisk (4MB compressed) loaded from an ATA card:
console=ttySAO rw ramdisk_size=12288 initrd=0xC0800000,4m roct=/dev/ram
Theramdisk_sizeisin kil obytes.

Command line for a12MB ramdisk (4AMB compressed) stored in On-Board Flash:

console=ttySAO rw mtdparts=sal 100: 1m(zl mage)ro,4m(ramdisk.gz)ro,-(flashfsl)
ramdisk_size=12283 initrd=0xC0800000,4m roct=/dev/ram

Theramdisk_sizeisin kilobytes. In this example, mtdpartsis spedfied for aboard with a boatloader
ROM chip. If your board’'s boatloader isin On Board Flash, replace

mtdparts=sal 10Q1m(zl mage)ro,4m(ramdisk.gz)ro,-(flashfsl)
with
mtdparts=sal 100256k (adslinux.rom)ro,1m(zl mage)ro,4m(ramdisk.gz)ro,-(flashfsl)

Command line to mount a JFF22 file system instead of aramdisk asthe roat fil e system:
console=ttySAO rw mtdparts=sal 100:1m(zl mage)ro,-(jffs2_fs) root=/dev/mtdblock2 nanitrd

Thisexampleisfor aboard that has abodloader ROM chip and is configured to eliminate the ramdisk
partition. The JFFS2 partition completely fillsthe second partition. For boards with the bodloader in
On-Board Flash, use:

console=ttySAO rw mtdparts=sal 100: 256k (adsli nux.rom)ro,1m(zlmage)ro,-(jffs2_fs) root=/dev/mtdblock3
noinitrd

Note that the mtdparts and the root device both differ.
Tip:
You can use mkfs.jffs2 on a PC to crede aJFFS? image fil e containing the contents of a diredory:
mkfs.jffs2 —e 0x40000 —p — dir > jffs2_fs

The mkfsjffs2 program and diredions for usingit are available on our web site.
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5.3 Quiet Mode Substitutions

In Quiet mode, the boatloader will replace ay console= parameter with the quiet_console= parameter
inthe command line. For example, if the foll owing command lineis used:

console=ttySAO rw ramdisk_size=8192 initrd=0xC0800000,3m root=/dev/ram quiet_console=null

and the Quiet mode switch is on then the cmmmand line sent to the kernel will be:

XXXXXX X=ttySAO rw ramdisk_size=8192 initrd=0xC0800000,3m root=/dev/ram console=null

This prevents boa and error messages from appeaing on the ttySAO pat. (If a andline.txt fileis
not used, this happens automaticaly.)

6 Booting from On-Board Flash

The bootloader loads and bods Linux from On-Board Flash when the board is in Secure mode or the
boatloader cannot find a Amage on an ATA cad (or thereis a“DontBootFromPCMCIA.ads!” signa
fileon the cad). To bod from On-Board Flash, the foll owing apply:

The On-Board Flash must be programmed. Ordinarily, boards are programmed in the facory.
SeeProgramming On-Board Flash for instructions on repladng this programming with your own.

The 2mageisrequired. It must be a locaed off set 0 onboards that have abootloader ROM chip and
256 kil obytes into flash memory on bards with the bootloader in On-Board Flash.

There may be register and command line settings gored with zimage. The kernel uses a default
command lineif noneis provided.

A roct file system isrequired. By default thisisaramdisk.

If thereis a partition named ramdisk.gz and no“initrd=<loc>,<size>" entry is provided in the kernel
command line, then ramdisk.gz will be cpied to DRAM addressOxA0800000 (on PXA boards) or
0xC08000000 (on SA11x0 boards). If thisentry isprovided and the loc parameter isin DRAM, then
ramdisk.gz will be mpied to the spedfied locdion. If “loc” isnot in DRAM, the ramdisk is not copied
to DRAM or anywhere dsel

Theramdisk_sizeis edfied in the kernel command line, it should match the size of the uncompressed
ramdisk. The boaloader ignores this parameter.
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7.1

Programming On-Board Flash

To program the On-Board Flash memory, copy the 2mage and any other files that may be needed (e.g.
cmdline.txt, register.txt, ramdisk.gz, flashfsl, etc.) to an ATA CF or PCMCIA cad formatted with
FAT12 o FAT16. Crede a“ProgramFlash.ads!” file on the card. Disable Seaure mode (turn 1% dip
switch on), insert the cad, and reset the board.

The bootloader erases the necessary regions in On-Board Flash and copies the 2mage and other files
from the cad to theseregions. If acmdline.txt or register.txt fil e is present, the information in these
filesis gored with the 2mage.

After programmingis complete, the boatloader will | oad and boat Linux from On-Board Flash using
the new programming. Enable Seaure mode, delete the signal file, or remove the cad to prevent the
On-Board Flash from being programmed again the next time the board is reset.

When programming On-Board Flash from an ATA card, the foll owing apply:
* A zimagefile must be onthe cad.

e TheMTD partitionfiles pedfied by name in the andline.txt file ae mpied from the cad to flash
partitions. If thereisno cmdline.txt file onthe cad or thereisno MTD partition information in the
command line, then default values are used.

»  Thedefault partitioning, in order, is 256 kil obytes for the boatloader (only on bards without a
bootloader ROM chip), 1 megabyte for the 2mage, 3 megabytes for a ramdisk.gz partition, and the
remainder for aflash fil e system (flashfsl) partition.

*  The command line and register settings are stored with the 2mage.

*  An updied bootloader fileis optional and isonly programmed if an additional signal fileis present (see
below).

Updating the Bootloader

For boards that have their bootloader stored in On-Board Flash memory, the bodloader can also be
programmed. Be caeful when repladng the boaloader. Failure during an update can make the board
unboaable. If this happens, the board may have to be returned to our factory for reprogramming.

Charges may apply.

Copy aboatloader file (avail able on our web site) to an ATA card. The file must be named
“addinux.rom”. Renameit if the downloaded fil e has a diff erent name.

Creae a“ProgramADSBootROM .ads!” file on the cad in addition to the “ ProgramFlash.ads!” file
mentioned above. Disable Secure mode (turn 1% dip switch on), insert the cad, and reset the board.
The bootloader will erase and program the boaloader in On-Board Flash.

Enable Seaure mode or remove the cad and reset the board to exeaute the new boatloader.
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Booting from an ATA PCMCIA or CF Card

To boot froman ATA PCMCIA or CF card, insert the cad, disable Seaure mode (turn 1% dip switch
on), and reset the board. The cad should be formatted with FAT12 a FAT16. The bodloader
seaches for the cad on socket O first and then socket 1 if thereis one.

If the boatloader finds a 2mage file on the cad, it |oads the zimage from the cad. Otherwise, it loads
the 2mage from On-Board Flash. Likewise, if avalid ramdisk.gz fileis found, it | oads the ramdisk
image from the cad. Finally, the boaloader boats the loaded Linux kernel.

When boaing from an ATA card, the foll owing apply:
»  The 2mageisrequired to be onthe cad.
e Thecmdlinetxt fileis used if present.
*  Theregister.txt fileisused if present.
e Aramdisk.gz isnot required.

*  A‘“ramdisk_size=" command line parameter can be used to spedfy the size of the ramdisk for the
kernel. This should match the uncompressed size of the ramdisk file. The bootloader does not use this
parameter. It just passesit along to the kernel.

e An‘initrd=<loc>,<size>" command line entry can be used to spedfy two ramdisk parameters for the
kernel.

The size parameter is the size of the ammpressed ramdisk (which should be & least asbig asthe
compressed ramdisk.gz file). The bootloader ignoresthe size

The loc parameter isthe locaion in DRAM where the ramdisk will be cpied for decompresson by
kernel. If thislocaion isnot in DRAM, the ramdisk is nhot be mpied to DRAM or anywhere dse! The
default location is 0xA0800000 on PXA boards and 0xC0800000 on SA11x0 baards.

*  Theboaloader will not load afile from a cad that isbigger than its corresponding partition. To load a
file from a cad is bigger than its partition in On-Board Flash, spedfy the partitions using mtdparts=in
the kernel command line.

Entering the Boot ROM Menu

The bootloader has sveral functions like dump memory, set memory and erase flash. To enter amenu
to seled one of these functions, creae a“ GotoBootROMM enu.ads!” signal fileon an ATA CF or
PCMCIA card formatted with FAT12 a FAT16.

Disable Seaure mode (turn 1% dip switch on), insert the cad, and reset the board. The bootloader will
display the menu and prompt for a seledion.

Page 7



Applieddata net )
Embedded Computer Systems A DS I_I nuX Bodl Oader M anual

ADS Linux Bootloader Revision History

Prior to Version 4.0 there were diff erent boaotloaders for each board. None of these bodloaders used a
version number higher than 3.x. Version 4.0 was €leded as the first version number for the new
common Linux boatloader described in this document to simplify the transition. The older boatloaders
had some feaures in common as well as some differences. These versions are not described in this
document.

Version 4.0
*  Supportsal ADS Linux boards.
*  Supports command line and register initiali zationfiles.
*  Supports Seaure mode and Quiet mode.
Version 4.1
* Improvesregister initializaion by supporting 8 and 16 bit writes.
Version 4.2
»  Fixesproblem that prevented boating from FAT16 that mis-ID themselves as FAT12.
*  Removeslimit onsizeof flash partitions that may be programmed.
Version 4.3

*  Improves suppatsfor 3.3V PCMCIA and CF cards by providing 3.3V power instead of 5V
(except onthe GC+ which orly provides 5V). Most 3.3V cards are designed to operate on 5V safely.
Cards that require 3.3V are keyed to prevent insertionin a5V only dot.

*  Improves coordination of Quiet mode with the kernel command line.

*  Supportsnew board IDsfor Bitsy+ and Advanced Graphics Client (AGC) and anew version d the
AGC CPLD.

Version 4.4
*  Not released.
Version 4.5
*  Improves PCMCIA reset and chedks for CIS data buffer overflow.
Version 4.5 PXA
e SupportsBitsyX and AGX
Version 4.6 PXA
*  Fixesproblem where only 32 MB of RAM was used when 64MB was present.
Version 4.7 PXA
*  Improves suppat for CF and PCMCIA cads.
*  Supports Hitachi Microdrive (CF form facor hard drive)
»  Adds support for the “pxa” keyword in the mtdparts parameters of kernel command line.
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A. Bootloader Operation

If you're not quite sure what will happen in some drcumstance, such as having more than one
signal file on a cad, review this ®dion to seeexadly what steps the boaloader foll ows:

1
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15.

If the board isin Seaure mode, goto step 13.

If thereisno ATA PCMCIA or CF card, go to step 13.

If thereis a“ GotoBootROMM enu.ads!” file, got to step 15

If thereis a “ProgramFlash.ads!” file, go to step 6.

If thereis a “DontBootFromPCMCIA.ads!” file, go to step 13

If the bootloader is not stored in On-Board Flash, goto step 10.
If thereis no“ProgramAD SBootROM .ads!” file, go to step 10.
If there is no addlinux.rom image, go to step 15.

Copy the adlinux.romimage to On-Board Flash.

If thereis no zimage, go to step 15.

. Copy the 2mage and any file system files to On-Board Flash and go to step 13

If a zmageisonthe cad, load the zmage and any roat fil e system from the cad andgoto step 14
Load the 2mage and any roat fil e system from On-Board Flash.

Boat the Linux kernel. The bootloader is done.

Display the boaloader menu and prompt for a seledion.

Ordinarily, theroat file system is aramdisk (compressed ramdisk.gz file) and an optional flash file
system (flashfsl). Seethe Command Line Examples for other posshiliti es.
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