Bootable USB Keys
By Martin List-Peterson

Acknowledgements: This document describes how to create a bootable USB key, what the
differences are and why some machines only boot on some of the keys around, but not all.
This document is provided as is, of course. Feel free to use the info provided here, but don't blame me,
if it doesn't work. Feedback however is allways appreciated. | can't be made responsible for data loss
or other damages in any way.

Background

Since floppy drives get optional in many computers and more and more machines have the ability to
boot from USB, it get's more interesting to have an USB key instead. Also because it's smaller and
not that wulnerable. Also the pricing of these small items get more and more interesting. The USB
Keys are formatted with FAT and thus accessible by nealy all operating systems around.

Technology
USB Keys can be formatted in two ways:

= Superfloppy
= Harddisk (including MBR)

This is the reason, why some bootable USB keys not boot on every system. Some computers BIOS
simply only understand one of the formats, not both, and if you use Windows and plug your key in,
you won't notice the difference. Using Linux it get's pretty clear. Looking at the different formats shows,
that the superfloppy formatted key is formatted as one big storage device (/dev/sda is mounted). The
harddisk formatted key, which has a MBR, can have multiple partitions (/dev/sdal etc.).

Getting DOS on the key
Before making your USB key bootable, be aware, that your USB Key will be deleted completely. So a
backup would come in handy.

Using DOS or Windows 98 you need to install drivers first, to access the USB key. For DOS there is
DUSE and for Windows 98 you will find the drivers on the Memorykey Tools site. As soon as these
drivers are in place, you simply format the key with "format /s M:" (replacing M: with the drive letter,
that you USB key got assigned.).
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For Windows 2000/XP there are a couple of tools you can use.

= The easiest is the MBRTool, that the Memorykey Tools site used to provide. | still keep a copy
around of it here. The tool formats your key in harddisk mode and installs a FreeDOS kernel on
there (with FAT32 support). Downside of this tool is, that it seems to have trouble with USB keys
at the size of 256MB or bigger.

= Another solution is the HP USB Disk Storage Format Tool. This tool seems to work with bigger
storage keys, but needs a floppy or the files from a floppy in a directory to copy on the usbkey, to
make it bootable.

On Linux you just need to load the usb-storage module. To format the drive in superfloppy format, you
simply do:

mkdosfs -1 /dev/sda

Formatting in harddisk requires more steps, if it's not allready formatted that way:

dd 1f=/dev/zero of=/dev/sda bs=512 count=1

to erase the start of the USB Key. After that you can do a "fdisk /dev/sda" and create a new FAT
partition (FAT16 is suitable). To install a MBR and format the key afterwards, do

install-mbr /dev/sda --force
mkdosfs -1 /dev/sdal

Now the USB key is ready to be loaded with systemfiles. If you use FreeDOS, MS-DOS, IBM-DOS or
DR-/Novell-DOS is up to you.

Since install-mbr is Debian specific, you might do this on other systems:

dd if=/dev/hda of=mbr bs=512 count=1
dd i1f=mbr of=/dev/sda

Repartition your USBkey using fdisk to clean up the partition table using fdisk and format your
partition afterwards with

mkdosfs -1 /dev/sdal
/dev/hda would in this case be your harddisk, /dev/sda would be your usb key.

References

» Linux Magazin - Edition 13/2003 (german)
Lot's of the info here came from a very nice article in this magazine. Unfortunately it's in german
and not available on the net.

=  Memorykey Tools - Here you'll find Windows 98 drivers for the Dell USB Key.

= http://www.nu2.nu/bootdisk/ - This site provides a modular design for bootdisks. very nice to use,
when you want to build a rescue system on your USB key.

= HP has another Windows based tool for formatting USBkeys. And since HP does expire pages
now and then, | keep a copy around here.

Links
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RUNT - Slackware stripped down to a 128 MB USBkey.
Damn Small Linux - 50 megabytes of penguin power. Debian/Knoppix outbreak, 50 MB big,
includes X.
Knoppix - This howto describes how to get Knoppix on a USBkey (incl. X).

History

0.09 - (20050901) fixed url to HP's USBkey formatting tool. They keep removing stuff :(. Also
downloaded a copy of it.

0.08 - fixed url to HP's USBkey formatting tool.

0.07 - added url to HP's USBkey formatting tool. Added some minor stuff.

0.06 - added url to Damn Small Linux.

0.05 - fixed some minor stuff, added picture.

0.04 - fixed broken link, introduced due to new design.

0.03 - updates to meet HTML 4.01 transitional specs and integration in new webdesign.

0.02 - added links section.

initial document.
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