udinux Blackfin Installation and Users QGui de

The following instructions will guide you through the installation

and startup of udinux Blackfin devel opnment environnent.

1. ADS- 21535 Devel opnent board setup

The foll owing boards were setup to test uCinux on the Bl ackfin.
1.1 MDS Hawk- 35 Set up

Board junper and sw tch setup.

JP2 open.
JP3  short both headers closest to CPU chip.
JP4 short.
JP5 open.
S1 1 & 3 on
2 off.
S4 2, 3, 5 6, 7, 8 10, & 12 on.
1, 4 &9 off.

1.2 MDS Eagl e- 35 Set up

Board junper and sw tch setup.

EXT PF(7:0) open.
UART RX SRC short both headers closest to the CPU Chip
+3. 3VvDC shorted

PS ON# SRC open
BOOTMODE 1,3 on

2 off
PLL Setup 6, 7, 8, 10, 11 & 12 on
1, 4 & 9 off

1.3 PUB Board Setup

PUB junpers viewed with PCl edge connector facing towards you.

JP3 1-2 (right nost pair), the rest open

JP4 2 (right nost pair), the rest open

JP6 1-2, 3-4, 5-6 (left nost three pairs), the other 7 pairs open
JP8 all open

J3 JTAG connect or

SWb Position 1=0N, 2=0N, 3=CFF, 4=0N, 5=CFF, 6=0OFF

SW Position 1=0N, 2=0N, 3=0N, 4=0N, 5=CFF, 6=0N, 7=0N, 8

2. Visual DSP++ and Summt |CE installation

Vi sual DSP++ and an ICE are required to downl oad the uC inux kerne
the devel opment system The followi ng steps will guide you through the

i nstal |l ati on procedure.

to



2.1 Run setup.exe fromthe Visual DSP++3.0 CD, VDSP-BLKFN-PC-FULL
(alternatively you can downl oad the required software from ww. anal og. com
You'll be able to run it for 30 days with the test drive |license key. After
that you'll need a valid |icense key.

2.2 Have the serial nunber ready. This should be ADI - XXX-XXX- XXXXXXXX- XXXX
2.3 Install Visual DSP++

2.4 Next run license installation program (you will need the serial nunber)
and sel ect single user installation. The PC should be running W ndows 95 or
greater and be connected to the web. (Once your the serial nunber is

regi stered, you will be sent email with a "validation code" matching your
serial nunber. Run Install License program again, select Install Validation
Code. Follow the directions to enable your pernmanent VDSP++ |icense.)

2.5 |If necessary, get the ICE drivers fromthe Anal og Devices web site.

2.6 Power down the PC and install your Summit | CE PCl board. Your W ndows
shoul d auto detect the new hardware and if necessary install the Summit | CE
drivers fromstep 2.5.

2.7 START->Settings->Control Panel->System >Device Driver Tab->DSP Emul ators
->Summit | CE Enul at or - >Resour ces.

Make a note of the 1st hex address in the second |/O range.

For exanple, on ny machine it |ooks like this:

Resource Type Setting
| nput / Qut put Range FCO0 FC7F
| nput / Qut put Range FFAO FFAF

Record OxXFFAO fromthis exanple. You will use this later as the Base Address
when configuring, testing and |aunching the enul ator

2.8 Configure the ICE and create a new platform for the devel opnent board
START- >Pr ogr ans- >Vi sual DSP->JTAG | CE Confi gurat or

NEW >Pl at f orm Properties

Nane Hawk pl atform (or whatever you choose)

Type Sunmit | CE

Description Bl ackfin ADSP21535 HAWK board

Base Address FFAO (fromny exanple your's may be different!)
Devi ces Devi ce#0 ( TDO)

<OK>

<OK>

2.9 Connect the JTAG cable to the devel opment board header and apply power
to the board.

2.10 If you installed your devel opnent board (Hawk and PUB only) in the VDSP
host PC you should not install any drivers for the devel opment board - just
check for conflicts. Check the PCl base address for the JTAG - | CE board



again to see if it changed.
2.11 Assuming the base address is unchanged, test the | CE configuration
START- >Pr ogr ans- >Vi sual DSP->| CE Test Utility.

Remenber to use the base address as the Emulator |/0O Address (FFAO from
previ ous step).

Al'l five tests should pass:
- Opening Emul ator Interface
- Resetting | CEPAC nodul e
- Testing | CEPAC nenory
- JTAG devi ces detected
- Perform ng Scan Test
If the second test fails, check your base address again
2.12 Launch VDSP++
START- >Pr ogr anms- >Vi sual DSP- >VDSP++ | DE
Now t hat you are in VDSP++ you can build and [ aunch the kernel. (lnstructions
for building a kernel are given later in this docunent. There is a prebuilt
kernel that you can try in the uCinux_dist/imges/ directory.)

NOTE: Make sure that the ACTIVE session selected is the ICE and not the
simulator. If you want to work in the simulator that's fine, but it's slow

2.13 VDSP Set up

Make the foll owi ng sel ections under Target Options:

- Core Reset

- Use opcode scan net hod

Opt i onal

- System Reset (This will reset the systemregisters each tinme reset
is clicked. | leave this unchecked.)

Make the foll ow ng sel ections under Preferences->Ceneral
- Unsel ect everything in this w ndow.

3. Install Linux

(Skip to section 4 if Linux is already installed.)

The following are instructions for installing SUSE Li nux. There are nany
versions of Suse Linux and there are many different distributions of Linux.
You may need to install some m ssing packages if your build fails. The
following instructions will at |least help you determ ne sone of the necessary
packages. | have successfully built system on several different versions of
t he packages bel ow, specific package versions may or nay not be required.

3.1 Install SUSE Linux
Verify the boot fromCD option is selected in the BIOS setup. Insert disk (1)
into the CD drive and power the machine on



Logi n as root.
Start a Konsol e session.

3.2 Package Installation

Insert DISK (1) of the SUSE installation disks.
# mount cdrom
# cd /cdronf suse/ d2

3.3 Install RPMs
Installation of rpms is done using the "rpm -i
the nane of the rpmfile as follows:

conmand fol | onwed by

rpm-i binutils-2.11.92.0.10-89.i386.rpm
rpm-i glibc-devel -2.2.5-38.i386.rpm
rpm-i gcc-2.95.3-216.1 386.rpm

rpm-i make-3.79.1-292.i386.rpm

rpm-i ncurses-devel -5.2-262.i 386.rpm

cd /

unmount cdrom

HHHHHHFH

3.4 Install RPMs continued
Insert DISK 2 and install the following rpmis. This was Disk 3 in nmy Suse CD
set.

# cd /

# nmount cdrom

# cd /cdrom suse/ d3

# rpm-i flex-2.5.4-524.i386.rpm
# rpm-i bison-1.33-31.i386.rpm

# rpm-i gperf-2.7.2-239.i386.rpm
# cd /

# unpunt cdrom

3.5 Install RPMs continued
Insert DISK 1 and install the followi ng rpms:

# cd /

# mount cdrom

# cd /cdrom suse/ d2

# rpm-i autoconf-2.52-230.i386.rpm
# rpm-i autonake-1.5-151.i 386.rpm
# cd /cdron suse/ a2

# rpm-i texinfo-4.0-389.i386.rpm

# unount cdrom

4. Install Blackfin uCinux

The Bl ackfin uCinux tool chains are distributed as RPMs and install to the
/opt/udinux/blackfin directory. The kernel, uCibc library, and user
applications are in the uCinux-dist tar file and can be installed anywhere.

4.1 RPMinstallation
Insert the Bl ackfin CD.

As root install the follow ng rpns.
# cd /cdrom RPMS



# rpm-U nisa-elf-binutils-2.9-4.i386.rpm
# rpm-U nisa-el f-gcc-2.95.3-7.1386.rpm
# export PATH=$PATH: /opt/ud i nux/ bl ackfin/bin
(You mght want to add this to your default $PATH.)

4.2 Blackfin SystemlInstallation.

In any desired directory install the kernel, udibc, and the user applications
using the foll owi ng comand:

# tar zxvf udinux-dist-"date".tar.gz
4.3 Bl ackfin Executable Conpilation

# cd ./udinux-dist/
# make xconfig
# make dep

# make

4.4 Bl ackfin Executabl e Location

A lengthy build of udibc, all the selected user applications, and the kerne
are all compiled for the first tine. Wen this conpletes you should be able
to find the executable in the ./udinux-dist/imges/ directory. It's called
linux.dxe. This is the file you can download to the JTAG enul ator device for
execution.

5. Devel oprment Board Setup

5.1 Eagle-35 Board Menroy Register Setup

The follow ng registers need to be set with the appropriate val ues:
EBI U SDGCTL - 009199FB (changes to 001199FB)
EBI U_SDBCTL - 04040505
EBI U SDRRC - 0817

5.2 PUB SRAM I nit Setup

Run the SRAM Init Project in VDSP. This step is required to setup the PUB
menory in the proper state.

- Load and rebuild the SRAMinit project.

- Set a breakpoint after the "Done:" |abe
- Run to the breakpoint. |If this takes |onger than about a mnute
then sonmething is wong with the setup. |t probably neans you're

in Sinmulator node.
5.3 Hawk-35 Board Setup

Usual ly the Hawk board is left with the correct nenmory setup by the boot rom
However, if you have difficulties downl oadi ng an executable verify the nenory
regi sters have the sane values listed in 5.1. (This usually neans you have
the System Reset Option sel ected under Target Options.)



6. Loadi ng and Runni ng the Kernel

6.1 JTAG | CE Set up.

Make a new connection in JTAG | CE Configuration box and give the address after
| ooking at the hardware setting in the control panel

6.2 Serial connections.

Connect a serial cable to UART1 of the devel opnent board. Connect the other
end to the host conputer serial port. Using mnicomor some other seria
conmuni cations utility configure the serial port with the follow ng paraneters.

Baud Rate = 57600
Nurmber of bits = 8
Parity = None

Stop bits =1

6.3 Kernel Loading.

Load the linux.dxe file created in step 4. You will need to copy the kerne
file to a known | ocation in the Wndows nachine. (SAMBA nounting a hard drive
fromthe Linux host machine is a convenient method of acconplishing this step.)

6.4 Starting Address and Execution.

Set the Program Counter to 1000h. Press F5 to run the |inux.dxe kernel. You
shoul d see something simlar to the follow ng Li nux kernel boot nessages on
the ternm nal

Note: there is linmted synbolic debuggi ng capability in VDSP++.

khkhkkhkhkhhkhhhhhhhhhhkhhhhhhhhdhhhdhhhdhhhdhhhdhdhdhdhkhdhhdhkrrdrrdrxd*x

Li nux version 2.4.6 (nmattw@ico.lineo.conm (gcc version 2.95.3 20010315
(release)) #77 Fri Jun 13 16:52:48 MDT 2003

ud i nux/ Bl ackfin

Bl ackfin support by Metrowerks (ww. metrowerks. com

Menory map
text = 0x001000-0x061b28
data = 0x061b30-0x187000
bss = 0x187000-0x187000
ronfs= 0x187000- 0x187000
nmem = 0x187000-0x1000000

stack= 0x1000000- 0x1000000
On node O total pages: 4096
zone(0): 4096 pages.
zone(1l): O pages.
zone(2): 0 pages.
Kernel command |i ne:
Calibrating delay loop ... 1.63 BogoM PS
Physi cal pages: 1000
Menory avail abl e: 14532k/ 15993k RAM Ok/ Ok ROM (386k kernel code, 1173k data)
Dentry-cache hash table entries: 2048 (order: 2, 16384 bytes)
I node- cache hash table entries: 1024 (order: 1, 8192 bytes)
Mount - cache hash table entries: 512 (order: 0, 4096 bytes)
Buf f er-cache hash table entries: 1024 (order: 0, 4096 bytes)



Page- cache hash table entries: 4096 (order: 2, 16384 bytes)
PCsSI X conformance testing by UN FI X

Li nux NET4.0 for Linux 2.4

Based upon Swansea University Conputer Society NET3.039

Bl ackFin serial driver version 1.00

ttySO at irq = 19 is a builtin BlackFin UART

ttySl at irq = 21 is a builtin BlackFin UART

Enabling Serial UARTO/1 Interrupts

bl ock: queued sectors max/| ow 9610kB/ 3203kB, 64 slots per queue
RAMDI SK driver initialized: 16 RAM di sks of 4096K size 1024 bl ocksi ze
RAMDI SK driver initialized: 16 RAM di sks of 4096K size 1024 bl ocksi ze
Starting kswapd v1.8

Bl knmem copyri ght 1998, 1999 D. Jeff Dionne

Bl knmem copyri ght 1998 Kennet h Al banowski

Bl knem 1 di sk i mages:

0: 87000- 186FFF [ VI RTUAL 87000- 186FFF] (RO

VFS: Mounted root (ext2 filesystem) readonly.

Freei ng unused kernel menory: Ok freed

Shell invoked to run file: /etc/rc

Command: host nane bl ackfin

Command: /bin/ expand ranfs64.ing /dev/ranD

Command: nount -t proc proc /proc

Conmand: nount -t ext2 /dev/ranD /var

Command: nkdir /var/tnp

Command: nkdir /var/l og

Command: #ifconfig o 127.0.0.1

Command: #route add net 127.0.0.0 lo

Conmmand: #dhcpcd -p -a eth0 &

Conmand: #cat /etc/default

Command: #ifconfig ethO 172.27.163.3

Command: #ifconfig ethO netmask 255.255.0.0

Command: #route add default gw 172.27.255. 254

Conmand: #portmap &

Conmmand: #mount -t nfs 172.27.163.1:/tftpboot /mt

Command: cat /etc/notd

Vel cone to

For further information check:
http://ww. netrowerks. conf
http://ww. anal og. com

Sash conmand shell (version 1.1.1)
/>



