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Limited Warranty

@ M-Systems warrants that the Licensed Software — prior to modification and adaptation by
L icensee — will conform to the documentation provided by M-Systems. M-Systems does not
warrant that the Licensed Software will meet the needs of the Licensee or of any particular customer
of Licensee, nor does it make any representations whatsoever about Licensed Software that has been
modified or adapted by Licensee.

(b) Subsection (a) above sets forth Licensee’ s sole and exclusive remedies with regard to the
Licensed Software.

M-SYSTEMS MAKES NO OTHER WARRANTIES, EXPRESS OR IMPLIED, WITH RESPECT
TO THE LICENSED SOFTWARE, INCLUDING BUT NOT LIMITED TO ANY WARRANTY OF
MERCHANTABILITY OR FITNESS FOR A PARTICULAR PURPOSE. THERE ARE NO
OTHER WARRANTIES WITH RESPECT TO THE LICENSED SOFTWARE ARISING FROM
ANY COURSE OF DEALING, USAGE OR TRADE OR OTHERWISE.

IN NO EVENT SHALL M-SYSTEMSBE LIABLE TO LICENSEE FOR LOST PROFITS OR
OTHER INDIRECT, SPECIAL OR CONSEQUENTIAL DAMAGES, WHETHER UNDER THIS
AGREEMENT, IN TORT OR OTHERWISE.

(© Licensee shall not make any promise, representation, warranty or guarantee on behalf of M-
Systems with respect to the Licensed Software except as expressly set forth herein.

Note: TheLicensed Softwareisnot warranted to operate without failure. Accordingly, in any
use of the Licensed Softwarein life support systemsor other applications where failure could
causeinjury or lossof life, the Licensed Softwar e should be incorporated only in systems
designed with appropriate and sufficient redundancy or back-up features.
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1 Introduction

M-Systems' DiskOnChip® isafamily of high performance flash disk. DiskOnChip provides aflash
disk in several standard form factors:

« DiskOnChip 2000 — Standard 32-pin DIP package, single chip flash disk.

« DiskOnChip Millennium — Standard 32-pin DIP package or standard TSOP-II 32-pin package
single die flash disk.

« DiskOnChip DIM M 2000 — Standard 144-pin Small Outline DIMM (Dual In-line Memory
Module) flash disk.

When used under QNX, the DiskOnChip is managed by TrueFFS™ (True Flash File System), a
technology based device driver, attached to the standard QNX file system (Fsys) or to aDOS”
compatible file system (Dosf sys).

Thisinstallation manual isintended for system integrators designing with the DiskOnChip 2000,
DiskOnChip Millennium or DiskOnChip DIMM 2000 and describes how the DiskOnChip can be
installed as an additional disk or as a boot device under QNX. In this manual, all of the devices
described above will be referred to as DiskOnChip.

It is assumed that the reader is familiar with the Operating System in use.

The hardware requirements of the DiskOnChip will be briefly discussed. The main part of this
installation manual is related to software installation. Thiswill include basic driver installation and
boot issues.
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2 Hardware Requirements for the DiskOnChip

Originally designed for PC environments, the DiskOnChip can aso be used in different hardware
environments. The minimum requirements are a twelve-bit address bus, an eight-bit data bus, and
three active low control signals (#CE, #OE, #WR). Figure 1 below is adrawing of the DiskOnChip
and its pins. For more detailed information of the DiskOnChip hardware environment, refer to the
following Application Notes:

« AP-DOC-010 “Designing with the DiskOnChip DIP’
« AP-DOC-030 “Designing with the DiskOnChip Millennium in a RISC Environment”
« AP-DOC-031 “Designing with the DiskOnChip Millennium in a PC Environment”

Figure 1:
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3  Contents of TrueFFS Driver Package

The distribution of the TrueFFS driver for QNX on x86 compatible platforms consists of afile
named, doc2_t ar. f . Thisisacompressed archive that contains the following files:

Fsys. di skonchi p  DiskOnChip device driver for QNX version 4.24 or higher.

df or mat DiskOnChip formatting utility.

Copy2doc Shell script containing a list of files that are essential for booting QNX
from the hard disk. Thefilesin this list must be copied from the hard disk
to the DiskOnChip before operation.

Doc2000 Sample build-file for building a custom QNX boot-image that includes the
TrueFFS driver.

doc2. fff "Dummy" DiskOnChip firmware

flioctl.h Extended functionality "include" file. See Chapter 8 for further
information.

Readne Readmefile

4  Installing the DiskOnChip and its Software

In order to perform the following steps, you must be able to log in as a superuser (root). Thisis
required for some of the system configuration activities that have to be done. If you are unable to do
S0, contact your on-site tech support, or consult the QNX documentation.

Some basic knowledge of hardware installation is also required. If you find it difficult to manage,
consult the hardware or system-administration people in your organization.

4.1 Verifying Floppy Driver Presence

In order to go forward with the installation, the floppy driver must be active. To verify that thisis
actually the case, try the following procedure. “#” isthe QNX prompt, asit isin the rest of this
document.

1. Type:
# sin ver

2. If "Floppy" doesn't appear in the NAME column, type:
# Fsys. fl oppy

3. Insert the distribution diskette and run the Dosf sys command to access the DOS floppy drives:
# Dosfsys &
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4. From this point on, it is assumed that the distribution diskette is mounted at / dos/ a. If your
diskette turns out to be mounted somewhere else (use“si n ver ” to verify this), change the
respective instructions that follow to work with this aternate name.

4.2 Unpacking and Copying Required Files

This paragraph will explain how to unpack the distribution archive and copy the files into their target
directories.

1. Ifthedirectory/ usr/| ocal doesn’texist, createit:
# nkdir /usr/| ocal

2. Create asub-directory namedt f f s under / usr /1 ocal and make it your current directory.
Type the following:

# nkdir /usr/local/tffs
# cd /usr/local/tffs

3. Copythefiledoc2_tar. f tothe newly created directory. Change its name to
doc2_t ar. t ar. F while copying:

# cp /dos/al/doc2 tar.f doc2 tar.tar.F
4. Meéelt downthefileand un-tar thefiledoc2 tar.tar. F:

# freeze -d doc2 tar.tar.F

# tar -xvf doc2 tar.tar
5. Createalink to the TrueFFS driver:

# In -f ./Fsys.diskonchip /bin/Fsys.diskonchip
6. Copy thefiledoc2000 to directory/ boot / bui | d:

# cp doc2000 /boot/build

7. Atthispoint the driver and al auxiliary files should have already been copied to the proper
locations on your disk. Proceed to the next paragraph for instructions on installing the
DiskOnChip itself.

4.3 Installing and Formatting the DiskOnChip

This paragraph will explain how to install the DiskOnChip in your system, including formatting and
mounting. Before proceeding, power OFF your computer. Thisis required before any hardware
device can be added or removed. When the power is turned OFF, the DiskOnChip can safely be
installed on the board. Refer to the DiskOnChip product manual for hardware installation
instructions.
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Once the DiskOnChip is properly installed, proceed with the software installation. A hard disk drive
is necessary, since you will first need to boot QNX from a hard disk.

Login as superuser and follow the next sequence of commands:

1

w

Make/ usr/ | ocal / t ffs your current directory:
# cd /usr/local/tffs

Format the DiskOnChip using the df or mat utility.

Note: All information previously stored on the DiskOnChip will be erased. If you have any valuable information
stored there, create a backup copy now.

Type the following command:
# ./ df or mat

Run the TrueFFS driver in order to create araw device/ dev/ t f f sO:
# Fsys. di skonchi p

Make sure adevice namedt f f sO was successfully created, using the command | s:
# |s /dev/tffsO

The next step isto create a QNX partition on the DiskOnChip. Y ou can do this by using the
ONX f di sk utility. Refer to the QNX Utilities Reference for details regarding this utility. The
following command sequence will create a QNX partition that spans the entire DiskOnChip,
mark it as bootable and write the QN X partition |oader to this partition:

# fdisk /dev/tffsO add -f 1 ONX ALL
# fdisk /dev/tffsO boot QNX
# fdisk /dev/tffsO | oader

To verify the result of the above commands, use the following command to display the contents
of the DiskOnChip partition table:

# fdisk /dev/tffsO show
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8. You should get atable similar to the one that follows, assuming you are using an 8 MB
DiskOnChip. Other capacities will result in aslightly different outpuit.
0S Start End Number  Size Boot
nane type Cylinder Cylinder Cylinders Bl ocks
1. ONX ( 77) 0 1004 1005 16079 7 MB *
2. ----- (---)  =----  eee-eeeeeeeeeeee oo
3. ----- e B i
4, ----- (---)  =----  eee-eeeeeeeeeaee o
9. Oncethe partition is set up correctly, it hasto be mounted before it can be used. Use the

10.

11.

12.

13.

following command to mount the DiskOnChip:
# mount -p /dev/tffsO

If the mounting was successful, the mounted device will be named/ dev/t f f sOt 77. You can
verify thisby using | s:

# 1ls /dev/tffsOt77

If you see an entry with that name in the output, the mounting process was successful.
Otherwise, repeat the last steps from the beginning of this paragraph.

The next step isto initialize the file system on the QNX partition. Use the di ni t command as
follows:

# dinit -h /dev/tffsOt77
# dinit -hb /dev/tffsOt77

Note: di ni t might issue awarning message, saying that initialization was attempted on a hard disk. This warning
can be safely ignored.

Oncethefile systemisinitialized, it has to be mounted. If the directory / nmt doesn’t exist,
createit:

# nkdir /mt
Typein the following to mount the QNX partition as/ mt / di skonchi p:

# nkdir /mmt/di skonchip

# mount /dev/tffsOt77 /mt/di skonchip
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14. Verify that the mounting process was successful. Use chkf sys to check the file system on the
DiskOnChip and | s to see the mounted DiskOnChip entry:

# chkfsys -u /mt/di skonchip
# |s /' mt/ di skonchip
15. At this stage, the DiskOnChip isinstalled and mounted in your system as/ rmt / di skonchi p.

4.4 Mounting the DiskOnChip Automatically

To automatically mount the DiskOnChip during boot, modify the system initialization file
[ etc/config/sysinit. NNN

“NNN’ stands for your local node number. If you don’t have a network connection, NNN equals 1.
1. Addthe next two linesto thisfile:

Fsys. di skonchi p

mount -p /dev/tffsO /dev/tffsOt77 /mmt/di skonchip

Note: Y ou might receive a syntax error upon the above commands. This can be ignored.

2. The DiskOnChip will be mounted at / rmt / di skonchi p and will be ready for use upon the
next boot.

If you plan to boot QNX from the DiskOnChip, continue with Section 5. If you wish to use the
DiskOnChip as an additional disk in the system, refer to Section 7.

5 Booting QNX from the DiskOnChip

Being able to boot QNX from the DiskOnChip is of great importance. It allows you to use the
DiskOnChip as the only disk in the system, holding the operating system itself in addition to all other
applications and files.

Follow the steps described in the following paragraphs in order to use the DiskOnChip as the boot
device.

5.1 Updating the DiskOnChip Firmware

By default, the DiskOnChip firmware installs the DiskOnChip as an additional disk in the system.
This default allows you to boot an Operating System from the DiskOnChip on a diskless machine. In
case your machine is equipped with other hard disk(s) and you still want to boot from the
DiskOnChip, you need to install the DiskOnChip as the first drive.

In order to install the DiskOnChip as the first drive, perform the following command under DOS:

DUPDATE /W N: { addr ess} /S: DOC123. EXB / FI RST
With the{ addr ess} being the base address of the DiskOnChip, i.e. DOOOh, D400h, etc.

91-SR-005-06-7L Rev. 4.2 10



%% I M-Systems — o
mmmmmm Flash Disk Pioneers Using DiskOnChip with QNX

“123" in the file DOC123. EXB represents the firmware version. The actual firmware version used
might be ahigher version, i.e. DOC124. EXB, DOC125. EXB, etc.

Note: If you don't want to access additional hard disk(s) under QNX, you may also disable them in the CMOS setup. In
this case, the above DOS command is not necessary.

In some cases, it is useful to prevent the DiskOnChip firmware from installing at boot time. Y ou can
achieve this by performing the following DOS command:
DUPDATE /W N: {address} /S: DOC2. FFF

With the { addr ess} being the base address of the DiskOnChip, i.e. DOOOh, D400h, etc.

Note: For further information on the DiskOnChip DOS utilities, refer to the “DiskOnChip Utilities User Manua”.

5.2 Duplicating the DiskOnChip

The procedures described in Sections 5.3 and 5.4 are typically performed only once, on the very first
DiskOnChip you use. Once you have successfully gone through one of these procedures, it is possible
to copy the binary image of the DiskOnChip to other DiskOnChip’s (i.e. cloning the first
DiskOnChip). The easiest way to clone a DiskOnChip is to use M-System's DiskOnChip GANG
Programmer. Thisis a special tool that makes the cloning operation very fast and fully automated.

Refer to the GANG User manual for further information.

If you are using a DiskOnChip with a capacity smaller than 16M B, go directly to Section 5.4.
Otherwise, continue to the next paragraph.

5.3 Building a Custom QNX Image for a DiskOnChip 16MB or Higher

If you use a DiskOnChip with a capacity of 16MB or higher, you can use the standard QNX
installation procedure. To do this, you first need to go through a simple procedure of making a
custom QNX boot diskette that includes the DiskOnChip software.

1. Start by making an exact copy of the standard QNX boot diskette in your PC, using the DOS
utility DI SKCOPY:

> DI SKCOPY A: B:

2. Move this diskette to your QNX system and mount it at / rmt / f | oppy. We assume here that
theFsys. f | oppy driver has aready been started.

# mount /dev/fdO /mt/fl oppy
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3. Copy the DiskOnChip softwareto/ rmt / f | oppy/ bi n:
# cp /usr/local/tffs/Fsys.diskonchip /mt/fl oppy/bin
# cp /usr/local /tffs/dformat / mt/fl oppy/bin
# cp /usr/local/tffs/docl23. exb /rmt/fl oppy/bin

Note: To create space for the DiskOnChip software, you might need to delete some unnecessary device drivers, using
QNX’sr mcommand (e.g. al filesnamed Fsys. * inthedirectory / mt / f | oppy/ bi n).

From this point on, you can use this newly created diskette instead of the standard QNX boot diskette
when installing QNX onto a DiskOnChip.

4. Start the standard QNX installation procedure by booting QNX from the newly created QNX
boot diskette. When the Operating System prompt appears, format the DiskOnChip using the
following command:

# df or mat

5. Start theinstallation process by typing the following command:
# install -d -p "-n:hd0O"

6. Whena"third party di sk" appears, press <Enter>. When presented with the list of
device drivers to select from, choose Fsys. di skonchi p and proceed with the installation.

Note: Upon boot, the DiskOnChip appears as /dev/hd0 and its QNX partition as /dev/hd0t77 respectively. Other disks
installed in your system might not be immediately accessible. If thisisthe case, simply add the following two lines to the
file etc/config/sysinit.NNN. “NNN”" stands for your local node number. If you don’t have a network connection, NNN
equals 1.

Fsys.ide &

mount -p /dev/hdl /dev/hdlt 77 / mt/hard_di sk

Thefirst line starts the IDE hard disk device driver. If you have another type of disk, start the appropriate driver, e.g.,
Fsys. ei de, Fsys. at a, etc. The second line mounts the QNX partitionat/ rmt / har d_di sk.

7. Your DiskOnChip is now bootable, and the installation procedure is complete. Section 5.4 can
be skipped. Information about the DiskOnChip Utilities can be found in Section 7.

5.4 Building a Custom QNX Image for a DiskOnChip Smaller than
16MB

DiskOnChips with capacities below 16MB (including the DiskOnChip Millennium) require the use
of aspecia QNX image. Thisimage must include the TrueFFS driver. In order to build such an
image, perform the following steps:

1. Changethe current directory to/ boot :
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# cd / boot

2. Runthe command make to create a custom QNX boot-image named doc2000 located at
/ boot /i mages/ :

# make b=doc2000
3. Copy the custom QNX boot-image doc2000 from directory / boot / i mages/ to boot at

/ 'mt / di skonchi p/ . We assume that the DiskOnChip is mounted at / rmt / di skonchi p,
as explained in Section 4.3.

# cp /boot/images/ doc2000 / it/ di skonchi p/. boot
4. Copy al therequired system and shell filesto the appropriate directories, located at

/ rmt / di skonchi p. If you are unclear about which files are needed at boot time, try using the
shell script file/ usr/ 1 ocal /tff s/ copy2doc provided. Type the following commands:

# cd /usr/local/tffs
# chnod a+x copy2doc
# ./ copy2doc

Note: The shell script file copy2doc isessentially an edited output of the following command:
#1s-IR / >/usr/local/tffs/copy2doc

Thisfilerefersto configuration files, licensefiles, etc. These might have different names on your
machine. It is advisable that you have a closer ook at the contents of copy2doc to seeif anything
needs to be changed.

5. If you plan to use a 32-bit device driver (applicable to QNX version 4.23 and above), perform
the following commands to copy files from the directory / bi n to directory
/ nmt / di skonchi p/ bi n:

# cp / bin/ Dev32 / mt / di skonchi p/ bi n/ Dev32

# cp / bin/ Dev32. ansi / 'mt / di skonchi p/ bi n/ Dev32. ansi
# cp / bin/ Dev32. par / mt / di skonchi p/ bi n/ Dev32. par
# cp /bin/Dev32. pty / rmt / di skonchi p/ bi n/ Dev32. pty
# cp / bin/ Dev32. ser / mt / di skonchi p/ bi n/ Dev32. ser

91-SR-005-06-7L Rev. 4.2 13



%% I M-Systems — o
mmmmmm Flash Disk Pioneers Using DiskOnChip with QNX

6.

8.

9.

If you plan to use a 16-bit device driver, perform the following sequence:

# cp /bin/Devl6 / mt / di skonchi p/ bi n/ Dev16

# cp / bin/ Devl16. ansi / mt / di skonchi p/ bi n/ Dev16. ansi
# cp / bin/ Devl6. par / mt / di skonchi p/ bi n/ Dev16. par
# cp /bin/Devl6. pty / rmt / di skonchi p/ bi n/ Dev16. pty
# cp / bin/Devlé6. ser / mt / di skonchi p/ bi n/ Dev16. ser

Note: When in doubt about which drivers should be used, simply copy both 32-bit and 16-bit versions as shown
above.

Establish all the necessary symbolic links. It is assumed that you are using a 32-bit device driver,
which isthe default in QNX 4.24 and up. If you are using a 16-bit device driver, change the
names accordingly (i.e. change all appearances of Dev32 to Dev16):

# cd /mt/ di skonchi p/ bin

#1n -s Dev32 Dev

# In -s Dev32. ansi Dev. ansi
# In -s Dev. ansi Dev. con

# In -s Dev. ansi Dev.ditto
# In -s Dev32. par Dev. par

# In -s Dev32.pty Dev. pty
# In -s Dev32. ser Dev. ser

Reboot your machine. Enter the following command:
# shut down

While the system reboots, you should see a DiskOnChip installation message, followed by
messages from the QNX bootstrap loader.
Note: Upon boot, the DiskOnChip appearsas/ dev/ hd0 and its QNX partition as/ dev/ hdOt 77 respectively.
Other disksinstalled in your system might not be immediately accessible. If thisisthe case, simply add the following
two linesto thefileet ¢/ confi g/ sysi ni t. NNN. “NNN" stands for your local node number. If you don’t have a
network connection, NNN equals 1.

Fsys.ide &

mount -p /dev/hdl /dev/hd1t77 /mt/hard_di sk

Thefirst line starts the IDE hard disk device driver. If you have another type of disk, start the appropriate driver, e.g.,
Fsys. ei de, Fsys. at a, etc. The second line mounts the QNX partitionat/ nmt / har d_di sk.

Y our DiskOnChip is now bootable, and the installation procedure is completed. Information
about the DiskOnChip utilities can be found in Section 7.
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6 TrueFFS Driver Parameters

6.1 Setting the Address Range

The TrueFFS driver Fsys. di skonchi p and thedf or mat utility are capable of finding the
DiskOnChip in the host address space. Since the DiskOnChip is a memory-mapped device, the driver
locates it in memory. By default, the driver looks in the memory range 0C3000h to OEO0QON. If the
memory window address is known, it is possible to passit to the driver from the command line, thus
eliminating the search. For example, if the DiskOnChip addressis DO000h, the driver can be started
with the -w' command line option as follows

# Fsys. di skonchi p -w d0O000 &

6.2 Changing default device name

The TrueFFS driver creates araw DiskOnChip device, named/ dev/ t f f sO by default. This default
name can be overridden by specifying a different one with the '-n' command line option:

# Fsys. di skonchi p -n:diskonchip &

6.3 Multiple instances of the TrueFFS Driver

TheFsys. di skonchi p driver is capable of handling asingle DiskOnChip. If there are multiple
DiskOnChipsinstalled in the system, one instance of the Fsys. di skonchi p driver must run per
DiskOnChip. Each instance requires the '-w' option specifying the address and the '-n' option
specifying the unique raw device name for that particular DiskOnChip.

Example:

If there are 3 DiskOnChipsinstalled in the system at addresses c8000, d0000 and d4000, three
instances of the Fsys. di skonchi p driver must be started as shown below:

# Fsys. di skonchip -w.c8000 -n:tffsO &
# Fsys. di skonchip -w. d0000 -n:tffsl &
# Fsys. di skonchip -w. d4000 -n:tffs2 &
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6.4 8-Bit/32-Bit Access to the DiskOnChip

By default, the TrueFFS driver accesses the DiskOnChip in 32-bit mode. Most platforms are capable
of breaking down a single 32-hit cycle into correct sequences of 8-bit access cyclesto the
DiskOnChip. However, there are some platforms that don’t support this mode and accessing the
DiskOnChip in 8-bit mode is required. To configure the TrueFFS driver to access the DiskOnChipin
8-bit mode, set the command line option to —8:

# Fsys. di skonchip -8 &

6.5 Verbose Mode

Itispossibleto put the Fsys. di skonchi p driver into the 'verbose' mode by specifying the - v
switch. In this case the driver reports all the errors it has encountered whilst accessing the
DiskOnChip. The following is an example:

# Fsys. di skonchip -v &

6.6 RAM usage

TheFsys. di skonchi p driver alocatesinternal lookup tablesin the RAM in order to improve the
I/0 performance. If the RAM space is very limited, the user might want to trade the DiskOnChip
performance for the extra RAM space by specifying the - ¢ command line option:

# Fsys. di skonchip -c &

7  DiskOnChip Utilities

Thedf or mat utility accompanies the TrueFFS driver. This alows the user to format the
DiskOnChip and update its firmware.

7.1 DiskOnChip Formatting Utility (df or nat)

The DiskOnChip arrivesin a pre-formatted condition, though it can be re-formatted many times.
Note that just like ahard drive, all data stored on the mediais forever lost after formatting. Exercise
caution while formatting the DiskOnChip, or you could accidentally delete valuable information that
might have been stored there.

It is strongly suggested that you re-boot the machine after you have formatted the DiskOnChip and
before you run the driver Fsys. di skonchi p.

The DiskOnChip must be un-mounted before re-formatting it. Assuming it has been mounted at
/ mt / di skonchi p.

To un-mount DiskOnChip, typein the following commands:
# unount /mt/ di skonchip
# rm/dev/tffsO
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To format the DiskOnChip, typein the following commands:
# cd /usr/tffs/| ocal
# ./ df or mat

When formatting, the DiskOnChip firmware is retained by default. It can be updated by using the
DUPDATE utilitiesunder DOS. Refer to Section 5.1 for details.

8 IOCTL calls to the TrueFFS driver

8.1 Introduction

The TrueFFS driver for QNX, from Version 4.1 and up, allows the user to implement the following
new features of the DiskOnChip software:

+ Obtain DiskOnChip information

+ Software write protection

» Run "garbage collection" in the background

« Access the Binary Partition', allowing the user to boot QNX on BIOS-less systems

These new features are accessible through standard QNX IOCTL calls to the TrueFFS driver?
(provided by the API giveninthefilef | i oct | . h). Thefollowing IOCTL calls are supported:

IOCTL call Usage
FL_I OCTL_CGET_I NFO Obtain information on DiskOnChip
FL_I OCTL_DEFRAGVENT Background “garbage collection”

FL_I OCTL_WRI TE_PROTECT Software write protection of the DiskOnChip

FL_I OCTL_BDK_GOPERATI ON Accessing Binary Partition of DiskOnChip

Note: All the data structuresin thefilef | i oct | . h are assumed to be packed, i.e. all the members of these data
structures are NOT aligned in any way. For instance, the function si zeof (f | Di skl nf oQut put) should return 55.

Sections 8.2 — 8.5 provide sample codes on how an application can issue IOCTL calls to the TrueFFS
driver.

! For more information on accessing the Binary Partition on the DiskOnChip, refer to Application Note AP-DOC-020 “ Boot Developers Kit”.

2 For more information on IOCTL calls, refer to Application Note AP-DOC-046 “ Extended functions of TrueFFS driver for DiskOnChip”.
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8.2 FL IOCTL_GET _INFO
The following code sample shows how to obtain general information on the DiskOnChip's flash
array:
#i ncl ude <sys/types. h>
#i ncl ude <sys/qgioctl.h>
#i ncl ude <sys/stat. h>
#i ncl ude <stdlib. h>
#i ncl ude <stdi o. h>
#i ncl ude <errno. h>
#i ncl ude <fcntl. h>
#i nclude "flioctl.h"

f1 D skl nf oQut put out ;
i nt fd;
i nt st at us;

/* open the Di skOnChip raw device assunming it is /dev/tffsO */
fd = open ("/dev/tffs0", O RDONLY | O _SYNC)
if (fd == -1) {
printf ("Ox% error in gnx_ioctl()\n", (int) errno);
return;

/* issue IOCTL call to the driver */

status = gnx_ioctl (fd, FL_IOCTL_GET I NFO, &out, sizeof(out),
&out, sizeof(out));

if (status == -1) {
printf ("Ox% error in gnx_ioctl()\n", (int) errno);
return;

(void) close (fd);
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/* check out the out.status */
/* the data is in out.info */

8.3 FL_IOCTL_DEFRAGMENT

The following code sample shows how to perform a short cycle of the "garbage collection" process
on the DiskOnChip:

#i ncl ude <sys/types. h>
#i ncl ude <sys/gioctl.h>
#i ncl ude <sys/stat. h>
#i ncl ude <stdlib. h>

#i ncl ude <stdi o. h>

#i ncl ude <errno. h>

#i ncl ude <fcntl. h>

#i nclude "flioctl.h"

f | Def ragl nput in;

f1 DefragQut put out;

i nt fd;

i nt st at us;

/* request mniml garbage collection */
i n.requi redNoOf Sectors = (long) -1

/* open the Di skOnChip raw device assuming it is /dev/tffsO */
fd = open ("/dev/tffs0", O RDONLY | O _SYNO
if (fd == -1) {
printf ("Ox% error in gnx_ioctl()\n", (int) errno);
return;

/* issue IOCTL call to the driver */
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status = gnx_ioctl (fd, FL_IOCTL_DEFRAGVENT, & n, sizeof(in),

&out, sizeof (out));
if (status == -1) {

printf ("Ox% error in gnx_ioctl()\n", (int) errno);

return;

(void) close (fd);

/* check out the out.status */
/* reply data is in out.actual NoOf Sectors */

8.4 FL_IOCTL_WRITE_PROTECT

Before executing the code fragment below, ensure that the DiskOnChip has been un-mounted as

follows:
# unnmount /mt/ di skonchip
# unnount /dev/tffsO

Note: When write-protecting the DiskOnChip, ALL attempts to write data onto the DiskOnChip will be rejected,
including the write requests that are generated by the file system internally for its own purposes.

The code sample below shows how to software write protect on the DiskOnChip.

y
i
.
i
.
i
.
i

ncl ude <sys/types. h>

ncl ude <sys/qioctl. h>

ncl ude <sys/stat. h>
ncl ude <stdlib. h>

ncl ude <stdi o. h>

ncl ude <errno. h>

ncl ude <fcntl. h>

nclude "flioctl.h"

flWiteProtectlnput in;
f | Qut put St at usRecord out ;
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i nt fd;
i nt st at us;
specify type of operation */

/*

I n.

/*

in.
in.

type = (unsigned char) FL_PROTECT,;

repl ace the password bel ow wi th your own */
password[ 0] = 0x11223344;
passwor d[ 1] 0x55667788;

/* open the Di skOnChip raw device assuming it is /dev/tffsO */
fd = open ("/dev/tffs0", O RDONLY | O _SYNO);

if (fd == -1) {

printf ("Ox% error in gnx_ioctl()\n", (int) errno);

return;

}

/* issue IOCTL call to the driver */

status = gnx_ioctl (fd, FL_IOCTL_WRI TE_PROTECT, &in, sizeof(in),
&out, sizeof (out));

if (status == -1) {

printf ("Ox% error in gnx_ioctl()\n", (int) errno);
return;

}

(void) close (fd);

/*

8.5 FL_

check out the out.status */

IOCTL_BDK_OPERATION

The code sample below shows how to access the Binary (BDK) Partition on the DiskOnChip.
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Note: For further details on the Binary Partition of the DiskOnChip and its usage, refer to Application Note AP-DOC-020
“Boot Developers Kit”.
#i ncl ude <sys/types. h>
#i ncl ude <sys/qioctl.h>
#i ncl ude <sys/stat. h>
#i ncl ude <stdlib. h>
#i ncl ude <stdio. h>
#i ncl ude <errno. h>
#include <fcntl. h>
#include "flioctl.h"

_f 1 BDKOper at i onl nput in; /* input data */
_f I BDKOper at i onQut put  out; /* output data */
i nt fd;

i nt st at us;

switch (bdkOperation) {
case BDK WRI TE
in.type = (unsigned char) BDK WRI TE
in. bdkStruct.length = sizeof (in. bdkStruct. bdkBuffer);
/* place your BDK data (up to 512 bytes) to
i n. bdkStruct. bdkBuffer[] */
br eak;
case BDK READ:.
in.type
in. bdkStruct.length
br eak;
defaul t: /* add ot her BDK operations here */
return;

(unsi gned char) BDK_ READ;
si zeof (out . bdkBuf fer);

/[* open the D skOnChip raw device assumng it is /dev/tffsO */
fd = open ("/dev/tffs0", O RDW | O SYNO);

if (fd == -1) {
printf ("Ox% error in gqnx_ioctl()\n", (int) errno);
return;

/* issue IOCTL call to the driver */
status = gnx_ioctl (fd, FL_IOCTL_BDK OPERATION, & n, sizeof(in),
&out, sizeof(out));

if (status == -1) {
printf ("Ox% error in gqnx_ioctl()\n", (int) errno);
return;

}
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(void) close (fd);

/* check out the out.status.status */
f (bdkOperation == BDK_READ) {

*

the returned BDK data (up to 512 bytes) is in out.bdkBuffer]]
*/

i
/
}

9  Troubleshooting

Problemswith Fsys.diskonchip driver.

If you are experiencing problems with the DiskOnChip, try to run the Fsys. di skonchi p driver
with the option - v. In this case, the driver reports all the errorsthat it has encountered when
accessing the DiskOnChip (refer to Section 6.5).

Fsys.diskonchip driver cannot detect the DiskOnChip.

1. Thereisamemory conflict due to other hardware or software using the same memory space.
Try to install the DiskOnChip at a different memory address.

2. Check if the DiskOnChip is properly connected.

3. Check the BIOS setup to verify that there is no memory shadowing that coincides with the
DiskOnChip memory window.

4. Trytorunthe Fsys. di skonchi p with the option - 8 (refer to Section 6.4).
System filesresiding on the DiskOnChip wer e accidentally erased, and the system hangswhile
trying to boot.
1. Boot the system, using a QN X boot floppy.
2. Run the TrueFFS driver :
# Fsys. di skonchi p
3. Mount the DiskOnChip at / mt / di skonchi p:
# mount -p /dev/tffsO
# mount /dev/tffsOt77 /mt/di skonchip
4. Now you can access the DiskOnChip:
# chkfsys -u /mt/ di skonchip
# |'s /mt/di skonchip
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Data errorsand inconsistency problems.

1. Runthe chkf sys QNX utility (assuming the system was booted from the DiskOnChip, soitis
mountedat' /') :

# chkfsys -u /
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10 Additional Information and Tools
Additional information about the DiskOnChip, including application notes, can be found at

http://www.m-sys.com.

Additional tools and documents are listed in the following table:

Document/Tool Description

AP-DOC-010 Designing with the DiskOnChip DIP

AP-DOC-020 Boot Developers Kit

AP-DOC-030 Designing with the DiskOnChip Millennium in a RISC
Environment

AP-DOC-031 Designing with the DiskOnChip Millennium in a PC
Environment

AP-DOC-039 Programming of the DiskOnChip Millennium TSOP-II

AP-DOC-040 Programming DiskOnChip Millennium TSOP, Using a Bed of
Nails

AP-DOC-042 Designing the DiskOnChip with Hyundai ARM720 CPU

AP-DOC-046 Extended Functions of TrueFFS Driver for DiskOnChip

DiskOnChip 2000 Data Sheet
DiskOnChip Millennium Data Sheet
DiskOnChip DIMM2000 Data Sheet
DiskOnChip Utilities

DiskOnChip DIP EVB
DiskOnChip-GANG

DiskOnChip 2000 Data Sheet
DiskOnChip Millennium Data Sheet
DiskOnChip DIMM2000 Data Sheet
DiskOnChip Utilities User Manual
DiskOnChip DIP Evaluation Board
DiskOnChip GANG Programmer
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How to Contact Us
Internet:

E-mail:

USA Office:
M-Systems Inc.

8371 Central Ave, Suite A
Newark CA 94560
Phone: 1-510-494-2090
Fax: 1-510-494-5545

Taiwan Office:
Room B, 13th floor, No. 133

Min Sheng East Road
Taipel, Taiwan

R.O.C.

Phone: 886-2-87706226
Fax: 886-2-87706295

http://www.m-sys.com

info@m-sys.com

Japan Office:
M-Systems Japan Inc.

Arakyu Bldg., 5F

2-19-2 Nishi-Gotanda Shinagawa-ku
Tokyo 141-0031

Phone: 81-3-5437-5739

Fax: 81-3-5437-5759

U.K. Office
M-Systems UK Ltd.

PO Box 20

Chalgrove SPDO

OX44 7YP

Phone: 44-1865-891-123
Fax: 44-1865-891-391

| sragl Office:
M-Systems Ltd.

Atidim Industrial Park P.O.B. 58036
Tel Aviv 61580

Phone: 972-3-647-7776

Fax: 972-3-647-6668

M-Systems assumes no responsibility for the use of the material described in this document.
Information contained herein supersedes previously published specifications on this device from
M-Systems. M-Systems reserves the right to change this document without notice.
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