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1 Introduction

This document provides a step by step guide on how to put an embedded
socket computer SCB9328 into operation. Although some knowledge about
LINUX and IP networking is advised, an introduction into IP Networking is also
provided in this document. This document concentrates on the use of the
software integrated into the SCB9328 and less on the hardware. Throughout
this manual, the evaluation board EVB9328 Professional is used.

The SCB9328 is a complete system on chip that enables the design enineer to
implement complex hard- and software designs in their own products. It is
designed as a microcontroller drop-in replacement and contains the
microprocessor core, the ethernet controller, all necessary memory
components, the power management and the glue logic. The SCB9328
implements a full embedded computer system with a preinstalled bootloader
and a fully featured LINUX 2.6.5 on a very small standard JEDEC DIL-64 (27 x
84mm) module. It can be used in a wide variety of applications that require
remote control and monitoring via the ethernet are most suitable for the
SCB9328 since control and monitoring can be done through the use of a
standard Web browser such as Internet Explorer, Netscape Mozilla or
Konqueror.

The Starter Kit provides all required basic hard- and software environment,
allow you developing individual applications for the SCB9328. The base
component of the Starter Kit is the EVB9328 Professional Evaluation Board. On
this board you will find a DIL-64 socket (DIL = Dual In Line) to mount your
SCB9328. The main features of the EVB9328 Professional Evaluation Board are:

. DIL-64 Socket for one SCB9328

. Two serial RS232 interfaces

. 10/100Mbit ethernet interface

. High-speed CAN-Bus (up to 1Mbit/s)

. Precision 16-bit ADC with 10V DC input
. Gold-cap buffered realtime clock
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. Eight free programmable LEDs

. Eight push button switches

. 5V external bus interface

. A switching DC/DC converter (8 ... 30V input)
. One Reset Switch

Not only the hardware is supplied to you with features such as ethernet, serial
port and programmable I/O pins, the software to use these interfaces is already
implemented in the SCB9328. The main important features included in the
synertronixx LINUX distribution are:

. Embedded Linux 2.6.20

. Bootloader uboot 1.2.0

. A full TCP-IP stack with application interfaces for UDP and TCP sockets.
. DHCP client.

. FTP server.

. SSH/Telnet server

. A web server (HTTP) capable of CGI

. Driver support for UART, I°C and GPIO

. Journaling flash file driver JFFS2 for the internal flashdiskdrive

2 EVB9328 Getting Started

Before you start, please check the starter kit to ensure all components are
present. The EVB9328 Professional starter kit contains:

. A EVB9328 Evaluation Board

. 12V DC power supply

. Ethernet CAT5 1:1 patch cable

. PC COM port serial cable (null-modem)

. CD-ROM containing original sources with synertronixx modifications with
ARMO9 cross toolchain and documentation

The following is required for the EVB9328 Professional evaluation board:
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. A SCB9328 (not provided in the EVB9328 Professional evaluation board!)

. A PC running LINUX, connected to your ethernet network. If you have not
running LINUX on your PC you have to install a complete LINUX
distribution (for example SuSE or debian) to put the synertronixx
toolchain onto it.

. An ethernet network with an available twisted pair connection for the
EVB9328

. A free PC serial port

. A terminal program like kermit or similar

. A FTP and Telnet/ssh client

Setting up the evaluation board is simply a matter of connecting it to your PC
and supplying power it on.

1. Connect the null-modem serial cable to a free serial port of your PC

2. Start your terminal program on your PC. The settings are 115,2 kBaud, 8
databits, 1 stopbit, no parity, no RTS/CTS, no XON/XOFF. Make sure the the
terminal program has the correct settings and that it is connected to the
desired serial port

3. Connect the power supply (12V DC) to the EVB9328 and switch it on.

4. At power on, the green Power-On LED will turn on immedeately. If the Power-
On LED does not light up please check your connection the power supply.
Some of the free programmable yellow LEDs may light up, the startup state
of these LEDs is undefined.

5. Turn power off.

6. To mount the SCB9328 on the evaluation board set it carefully on the DIL-64
interface onto the evaluation board. Please note, that the SCB9328 is
positioned in the right way. The transformer on the top of the SCB9328 must
show close to the RJ45 ethernet connector. After that, push the SCB9328
down, so that the DIL-64 socket fixes it. Please also refer to the picture xxx.
When inserting the SCB9328 in the wrong direction it may be damaged!

7. When turn power on again, the green Power-On LED must light up. If the
Power-On LED does not turn on switch off your evaluation board
immediately! Please check the correct placement of the SCB9328 in the DIL

synertronixx Page 5/21 16.06.10



7000113
0 gplOlOlOOQ

011010100101“1Q
101101101 1010101]_1\
10101111101 0111031’010101,

EVB9328Pro Getting Started el

‘311011011010101111
11110001110100

20101010007

0101001”

socket.

After successful power up you will see on the terminal window below the output
from the startup procedure:

wierm - kermit
U-Boot 0,4,0 (Mar 31 2004 - 11:25:05)

I-Boot. code: OSFOOOO0D -» OBF132EE  BSS: -» 08F17034
DRAM Configuration:
Bank #0: 08000000 16 MB
Flash: 16 MB

In: serial

Out: serial

Err:  serial

zsystem PLL: 144000000
mou freg: 200007516
bolkdiv: 2

hclk: 2000000
perclkl: 16000000
perclk2: 12000000
perclkd: 12000000
TCTLL: 000000103
TPRERL: (w00000010
CSCR1 Ox2F030403
SPCTLOY 0x04002400
MPCTLO: Ox00321431
=ch9328 >

The bootloader initialises the MC9328MXL CPU, setting up the system and CPU
PLL and shows the setting of the most important CPU registers. If you see not
the message from the startup procedure, please make sure that

. you use an 1:1 serial cable and that it is installed correctly to your
EVB9328 Professional evaluation board and the PC. Make shure that you
have choosen the right RS232 connector on your evaluation board.

. the terminal program has the correct settings and that you are not using
the wrong PC serial port.

. you have installed the SCB9328 correctly in the DIL-64 socket in the
evaluation board.

3 Starting Linux

When you see the startup message from the bootloader, starting LINUX is very
simple. Just type “boot” at the scp9328> promt and LINUX will starting. The boot
messages are displayed over the internal serial SCB9328 interface. After some
seconds you'll see the following message in the terminal window:
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wterm - kermit

De00020000-0-00040000 3 "U-boot_env"
Oe00040000-0x00140000 3 "kernel”

0w00140000-0=00540000 ¢ "root”

000540000 -0x01000000 1 "fg"

mice: PS/2 mouse dEVlCE common for all mice

HET: Registered protocol family 2

IF: routing cache hash table of 512 buckets, dkbytes
TCP: Hash tables configured {established 1024 hind 2048)
HET: Regisztered protocol family 1

HET: Regisztered protocol family 17

YFS: Mounted root {jffs2 filesystem),

Freeing init memory: GOK

init started: BusyBox v1.00-pre? (2004,03.26-11:1040000% multi-cal
1 binary

ztarting the system ...

mounted proc, top & pts

synertronixs GebH, http:/ wuw,synertronix<.de

To zet Tine and Date do 'rdate -z pthtime2.pth.ce’
after 'ifup eth(’

echH228 login:

1000113

gplOlOlOOQ Sy
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At the login prompt login with the following default username and password:

scb9328 login:

password:

root
pass

Its important that you type in the login name and password in lower letters.
The password itself is not displayed in the terminal window. After logging in you
see the following LINUX prompt:

witerm - kermit
Oe00020000-0x00040000 3 "U-hoot_eny"
000040000 -0=00140000 3 “kernel”
000140000 -000540000 1 "root”
De00540000-0=01000000 3 "fg"

mice: PS/2 mouse dev1ce common for all mice

HET: Regisztered protocol family 2

IP: routing cache hash takble of 512 buckets, dkbuytes

TCP: Hash tables configured (established 1024 bind 2048)

HET: Regisztered protocol family 1

HET: Regisztered protocol family 17

VFS: Mounted root (jffs2 filesystem),

Freeing init memory: GOk

init started: BusuBox v1.00-pre? (2004,03,26-11:10400000 multi-cal
1 hinary

starting the system ..,

mounted proc, top & pts

synertranise GubH, http:/ S, synertronixe,de

To =et Time and Date do 'rdate -s ptbhtime2,pth,de’
after 'ifup eth(’

sch9328 login:

Congratulation! You've succesfully started LINUX on your embedded socket

computer SCB9328. You are ready now to setup your LINUX system.

synertronixx
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4 Network Configuration

4.1 Some generic network knowledge

The Internet Protocol (IP) provides for transmitting blocks of data from source
to destinations, where sources and destinations are hosts identified by fixed-
length adresses. It uses a 32-bit adressing scheme. Each host participating in a
TCP/IP network is identified via a 32-bit IP address and must be unique. An
intelligent ‘trick’ of the IP address is that it not only identifies the device, it also
tell us where to find the device in a large network. This is best explained by an
example: Suppose we have the address 192.168.1.123 and the netmask
255.255.255.0. Let us look at these data in a ‘binary’ format:

IP decimal |IP binary
Address 192.168.1.123|11000000.10101000.00000000.01111011
Netmask 255.255.255.0|11111111.11111111.11111111.00000000
Logical “AND*“ 11000000.10101000.00000000.00000000

The first 24 bits of the network mask are ‘1’. This means that the first 24 bits of
the address identify the network. The last 8 bits (those that are ‘0’ in the
network mask) identify the device within this network. This would mean that in
the given example, that we can give the devices in our network the addresses
192.168.1.0 through 192.168.1.255, thus allowing for 256 devices. This is
almost correct, but not 100%. The lowest (here 192.168.1.0) and the highest
address (here 192.168.1.255) may not be used. Thus limiting us to 254 devices
on this network. This we call a ‘Class C’' network. The highest address (here
192.168.1.255) has a special meaning: this is the address used for a broadcast
to all devices on this section of the network. Any message send to this address
is received by all devices. An address that does not match the range of the
current network, is passed to the gateway.
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4.2 Network settings for SCB9328

First of all you have to configure your network interface of the SCB9328. Insert
the network patch cable to the RJ45 ethernet connector of EVB9328 and a free
port of a hub or switch. The SCB9328 supports 10Mbit ethernet als well as
100Mbit fast ethernet networks. For best performance use a 100Mbit fast
ethernet hub or switch.

The SCB9328 is preconfigured with the IP address 192.168.1.199. Probably this
will not match your network settings. If you are not sure which addresses you
are allowed to use in your network please ask your local network administrator.
To see the current network setting on your SCB9328 type ifconfig on the
console:

wierm - Kermit

1
[root@schi3Z?8 ~1# ifconfiz
ethd Link encapiEthernet  Hiaddr 12:22:134:45:00107
inet addr:192,1658,1,126 Boastil192,165,265,250 Mask:2E5,

255.0,0
UP BROADCAST RUNMIMG MULTICAST MTU:1500 Metric:l
RH packets 109 errors:0 dropped:0 overrung 0 frameil
TH packetsi0 errors:0 dropped:0 overruns:0 carrieriQ
collisions 0 txoueuslen:lOO0
R butes:0 (0.0 B) T¥ bytes:0 (0,0 B)
Interrupt 1131

1o Link encapilocal Loophack

inet add-:127.0,0,1 Mask:255,0,0,0

UP LOOPBACK RUNNING MTU:1A436 Metric:l

RH packetsi0 errors:0 dropped:0 overruns:0 frame:l
TH packetsi0 errors:0 dropped:D overruns:0 carrieriQ
collisions 0 txoueuelen:O

RE bytes:0 (0.0 B)  TH bytes:0 (0,0 B)

[root@isch3328 ~]1#

In the second line you can see the IP address and the netmask. If your IP
address is 129.144.52.38 for example you must change the associated network
configuration file. This configuration file is a plain textfile and can be found in
the directory /etc/network. On the console type

cd /etc/network
nano interfaces

synertronixx Page 9/21 16.06.10
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You should see the following screen:

GHU rano 1.3.2

Jfete/netuork/interfaces -- configuration file for ifup(®), ifdown(3)

# The loopback interface
auto lo
iface lo inet loophack

# The first network card - this entry was created during the Debian installation

auto ethd

iface ethQ inet static
address 192,168,1,126
netmask 255,255,0,0
broadocast 192, 168,255,255
gateway 1597,168,1,254

) Fead 15 lines
A Read File Wi Frev Page Cut Text Cur Pos
Al lhere I= K Hext Page UnCut Txt To Spell

0 UPltBDut

E Get Help
Exit K

Please change the IP address to your desired value i.e. 129.144.52.32 in our
example and store the settings by simply leaving the editor with Ctrl+X. The
editor will ask if the edited file should be saved so type Enter and again when it
asks for the file to write. Most used commands are described how to invoke on
the last two lines of the editor.

After customizing the interface settings make them active by typing

cd /
ifup ethO

on the console and the ethernet interface adapter on the SCB9328 should be
initialised. Your screen should show something like this:

synertronixx Page 10/21 16.06.10
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HLEFm - Kermit

auto lo
iface lo inet loophack

# The first network card - this entry was created during the Debian installation

auto ethd

iface ethQ inet static
address 182,168,1,1260
netmask 255,255,0,0
broadoast 192, 168,255,255
gateway 192,168,1,254

Read 15 lines

[root@=ch3328/etc/netuwork ]E ifup ethl

ethd: link down

[root@=ch3328/ete/network 1§ ++ tineout

eth0: link up, 100Mbps, full-duplex, lpa Ox45E1

[root@sch3328/etc/network 1§

The yellow LinkLED close to the RJ45 ethernet connector will light up and show,
that the ethernet link is enabled. Depending on your network infrastructure,
the green SpeedLED will indicate if you are connected to a standard (SpeedLED
is off) or a 100Mbit fast ethernet network (Speed is on). The SpeedLED also
indicates the traffic on the network by flashing up.

Next you should confirm that your network settings are correct. In order to
obtain this we have to send some data to the SCB9328 and echo it back to the
PC. This will be done by the ping command. Open a second console and type

ping -c 4 [IP-address]

where IP-address is the configured IP-address from the SCB9328.

Example:

ping -c 4 192.168.1.13

On the console window you will see something similar like the following:
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[root@scho328/

PING 192,168,1,13 (192,168,
64 bytes from 192,168,1,13:
&4 bytes from 192,165,1,13:
64 bytes from 182,168,1,13:
64 bytes from 192,168,1,13:

“EErm - Kermit

etc/metwork]# ping ¢ 4 192,163,1,13

1,13): 56 data hytes
icmp_seq=0 ttl=fAd4 time=0.5
icmp_seq=1 ttl=64 time=0.4
icmp_seq=2 ttl=fd4 time=0,4
icmp_seq=3 ttl=fd4 time=0,4

mz
mz
nz
mz

1000111“
z gplOlOlOOQ

ﬂ/0110101001o{XQ
M1011011010101UA
10101111101 0111031’010101,

SyneIonGYy:
10110101001011omﬂ
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-—- 182,168,1,13 ping statistics --—-

4 packets transmitted, 4 packets received, 0% packet loss
round-trip mln/avg/max = 0,4/0,4/0,5 ms
[root@sch9328/etc/network ]

Because we will need a FTP file transport later, we now start our FTP daemon
with

proftpd
In the same manner we also start the Telnet daemon with

telnetd

After that you should verify if the daemons are running by typing

pPs xa

and the daemons should appear in the process list:

=] Aterm - kermit
[root@sch9328/usr/1ib]# ps xa
PID Uid VnSize Stat Command
1 root 325 5 init
2 root SWN [ksoftirgd/0]
3 root 5S¢ [events/0]
4 root SH< [kblockd/0]
5 root S [pdflush]
6 root S [pdflush]
7 root S [kswapdl]
2 root 5S¢ [ainf0]
9 root SI [mtdblockd]
10 root SWN [ ffs2_god_mtd3]
28 root 444 5 -zh
61 root 252 5 telnetd
63 root 412 5 betaftpd
70 root 00 R ps owa
[root@scb9328 fusr/1ib]#

4.3 Wireless LAN settings for SCB9324

The SCB9324 version of the socket computers comes with an additional
wireless LAN adapter. A driver module must be loaded to enable the device.
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This is done by
modprobe ga linuxdrv 211 imx sdio

After executing the above command you have to wait some seconds till the
device is initialized. Then run

ifconfig ethl 192.168.1.200

to configure the wireless LAN adapter with the given IP address. Note that you
can configure the wlan device ethl in the network configuration file exactly the
same way the ethernet device eth0 is configured and start it with

ifup ethl

Finally you have to do some wireless settings. You may want to configure wlan
with WPA2 encryption. This is done with wpasupplicant. Type

wpa supplicant -Dphilips -iethl -c/etc/wpasupplicant.cfg -B > /dev/null

Of course your Access Point (AP) has to be configured correctly. If you are using
a MAC filter add the MAC address of the wireless LAN adapter (HWaddr field in
the output of ifconfig command). The SSID=ssid and the Password=password
for WPA2 encryption are preconfigured in the configuration file

/etc/wpasupplicant.cfg

Further information of how to configure wlan, wpa supplicant and the
configuration file is given by appropriate literature regarding this topic.

5 Board Support Package

The Board Support Package is integrated into the preinstalled Linux Distribution
of the scb9328 Module.

To get access to the external UARTS simply type

modprobe 8250
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to load the appropriate kernel module. After that the devices /dev/ttySO and
/dev/ttyS1 (socket modem port) are accessable.

To run a getty add the line

ttyS0::respawn:/sbin/getty -L ttyS0 115200 vtl100

to the file

/etc/inittab
or start a getty by hand.

To get access to the LEDs and pushbuttons look into the evk9328leds directory
provided with the synertronixx CD and read the kernel.pdf file.

In general there are some start scripts to enable support for WLAN, UARTS,
LEDS and so on in the directory

/etc/init.d

6 Compiling Programs

Many LINUX program examples for the SCB9328 are available with C-source on
the CD-ROM. The following example of a simple "hello world” program can be
compiled with the cross toolchain from the EVB9328 CD of your evaluation kit.

#include <stdio.h>
int main () {

printf ("Hallo\n");
}

Because the ARM9 CPU and a PC are using completely different hardware
architectures we need a cross compiler for the SCB9328. synertronixx has
bundled a complete software environment on the synertronixx CD, ready to
use.

To make the execution of the first self created binary more easy, the scb9328
default installation offers an ftp server which guide you to the right directory,
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where the binaries are easy to execute on the target.

To create a binary which can be executed on the target computer an
installation of a crosstoolchain is required. This toolchain generates executable
programs for the arm platform on your x86 PC. On the PC log in as superuser
with su and type in your superuser password. The synertronixx software CD
contains a file called gcc-3.3.3-uclibc-0.9.26.tar.bz2 in the directory
/home/software. On the host PC mount the CD and change to the root directory.
Then extract the tar.bz2 file.

mount /mnt/cdrom
cd /
tar xJjf /mnt/cdrom/home/software/gcc—-3.3.3-uclibc-0.9.26.tar.bz2

The archive creates a directory structure in /usr/local/arm with the required
programs to crosscompile software for the scb9328 board. You need to add
them to your executable search path, to make the program arm-linux-gcc
available to your shell.

export PATH=/usr/local/arm/gcc-3.3.3-uclibc-0.9.26/bin:$PATH

Now your current shell knows the place of the binaries. To make this setting
permanent and available to all users, add the line to the bottom of the
/etc/profile file on your host PC. Every user logging in after that has the path of
the required binaries in his path then.

An example hello world ¢ source file is also provided on the synertronixx CD in
the directory /home/software. Copy it to your host PC (into your home directory
for example) and cross compile it with the command:

arm-linux-gcc -o hello hello.c

You will find a binary called hello in your current working directory.
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WEEFIT - AUSE/SECATEmp

# —»arn-linus-goc -0 hello hello.c

¥ -»1z -la hello

“P WA =R = 1 konsti  kaonsti 4p31 2004-04-16 12:20

# ->file hello

hello: ELF 32-hit LSE ewecutable, ARM, wersion 1 (ARM}, for GHU/Linu= 2.0.0, dun
amically linked {uses shared libs), not stripped

¥ -

The file command explains that the hello binary is for the arm architecture.

After succesfull compiling the hello.c program you have to copy the hello image
file to the SCB9328. To perform this the binary is transfered by FTP. On the PC
start a FTP client. Connect to the SCB9328 with the configured IP address and
as the user ,binary“. The password is also , binary*“.

After logging in copy the file hello to the current working directory, which is
/usr/local/bin by default.

On the console of your SCB9328 you can now start your hello world program.
You can simply start your program by typing the folloeing command:

./hello

On the console window you should see the following:
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Additionally you can start the “hello world“ program also over the ethernet.
This can be done by opening a telnet client and connect it to the SCB9328.

Login to the SCB9328 with the desired IP-address.

7 Using Windows

Any communication between the SCB9328 and the PC can also be performed

by using Windows. Please start HyperTerminal.

When the Connection

Description window appears type in as nhame SCB9328 and choose yor desired

icon for this connection . Please press the OK-Button.

Connection Descnption Ei

i Mew Connection

Enter a name and chooze an icon for the connection:

Name:
[sCRaszE

cor:
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In the “Connect To” Window choose under “Connect using” the “Direct To
Com1l” (or a free Com port on your Computer” setting. Press the OK-Button.

Connect To

B 5CB38

Enter detailz for the phone number that you want ko dial:

Country/region: IDeutschIand [43] j

Area code: IDEH

Bhaone number; I

Caonnect using:

(] I Cancel

Next you have to choose the communication settings of the Com port. The
settings are 115,2 kBaud, 8 databits, 1 stopbit, no parity, protocol none. You
should see a window similar like this:

synertronixx

Eigenschaften von COM1 2 I

Linzchluzzeinztellungen I

Bitz pro Sekunde: |JREDsIN

D atenbitz: IB LI
PBaritat: IKeine ;I
Stopphits: I'I ;I
Pratokall: IKein ;I
Enweitert. .. I Standard wiederherztellen I

Ok, I Aibbrechen [UEermekhmen |
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After pressing the OK-Button you are ready to communicate with the SCB9328.
In der HyperTerminal Window press the “Call”-Button. When you power up your
EVB9328 Professional Evaluation Board you should see the following startup

message in the HyperTerminal Window:

#& SCB9328 - HyperT erminal

File Edt View Call Transfer Help

{Cal}

U-Boot 8.4.0 (Mar 31 2004 - 11:25:65)

U-Boot code: O8FOOBO0 -> @8F132E8 BSS: —> B8F17034
DRAM Configuration:
Bank #0: 03000000 16 MB
Flash: 16 HB

In: serial

Qut: serial

Err: serial

system PLL: 144060000
mcu freq: 200067516
bclkdiv: 2

belk: 72000000
perclkl: 16000000
perclk?: 12000000
perclk3: 12006000
TCTL1: Ox000BA103
TPRER1: 0x00000010
CSCR: 0x2f030403
SPCTLO: 0x04002400
HMPCTLO: 0x00321431
sch9328>

|Cannected 00:00:17 vt detect  [1152008M-1  [SCAOLL [EAPS [NUM - [Capiue  [Fiint echo

N B

Please note: Programming under Windows for the SCB9328 is not supported by

the EVB9328 Professional Evaluation Board.
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8 Component Placement

The following picture shows the connectors and other major parts of the
EVB9328 Professional Evaluation Board.
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9 Important Notice to Users

While every effort has been made to ensure the accuracy of all information in this document, synertronixx assumes no
liability to any party for any loss or damage caused by errors or omissions or by statements of any kind in this
document, its updates, supplements, or special editions, whether such errors are omissions or statements resulting
from negligence, accident, or any other cause. synertronixx further assumes no liability arising out of the application or
use of any information, product, or system described herein: nor any liability for incidental or consequential damages
arising from the use of this document. synertronixx disclaims all warranties regarding the information contained herein,
whether expressed, implied, or statutory, including implied warranties of merchantability or fitness for a particular
purpose. synertronixx makes no representation that the interconnection of products in the manner described herein
will not infringe on existing or future patent rights, nor do the descriptions contained herein imply the granting or
license to make, use or sell equipment constructed in accordance with this description.

Information in this document is provided solely to enable system and software implementers to use synertronixx
products. There are no express or implied copyright licenses granted hereunder to design or fabricate any integrated
circuits or integrated circuits based on the information in this document. synertronixx reserves the right to make
changes without further notice to any products herein. synertronixx makes no warranty, representation or guarantee
regarding the suitability of its products for any particular purpose, nor does synertronixx assume any liability arising
out of the application or use of any product or circuit, and specifically disclaims any and all liability, including without
limitation consequential or incidental damages. “Typical” parameters which may be provided in synertronixx data
sheets and/or specifications can and do vary in different applications and actual performance may vary over time. All
operating parameters, including “Typicals” must be validated for each customer application by customer’s technical
experts. synertronixx does not convey any license under its patent rights nor the rights of others. synertronixx
products are not designed, intended, or authorized for use as components in systems intended for surgical implant into
the body, or other applications intended to support or sustain life, or for any other application in which the failure of
the synertronixx product could create a situation where personal injury ordeath may occur. Should Buyer purchase or
use synertronixx products for any such unintended or unauthorized application, Buyer shall indemnify and hold
synertronixx and its officers, employees, subsidiaries, affiliates, and distributors harmless against all claims, costs,
damages, and expenses, and reasonable attorney fees arising out of, directly or indirectly, any claim of personal injury
or death associated with such unintended or unauthorized use, even if such claim alleges that synertronixx was
negligent regarding the design or manufacture of the part.

10 Trademarks

This document includes these trademarks:

Motorola is registered trademark of Motorola, Inc.

Intel is a registered trademark of Intel Corporation.

Windows is a registered trademark of Microsoft Corporation in the U.S. and other countries.

LINUX is a registered trademark of Linus Torvalds.
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