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AMBER WEB SERVER Quick Start Guide

Release Notes Version: 1.4
For PCB Revision 1.5¢
WinAVR-20090313-install.exe
Ethernut-4.8.3.exe

Thank you for purchasing the Amber Web Server Development Kit V1.4. Before you begin to use
the Amber Web Server Kit you should perform the following procedures that lead you through
hardware and software setup. The Amber (model number WS128) is functionally compatible
with the Ethernut 1.3f board. SDK V1.4 contains a complete development environment for the
Amber using GNU AVR GCC tools, ethernut tools and source code for the pre-installed
demonstration applications.

WARNING: Do not attach or detach the programming cable while the unit is powered - always
remove power from the unit first. It’s also advised to remove the programming cable before
shutting the PC off or rebooting the PC - leaving the cable attached may result in erasure of Flash
memory.

Difference between Ethernut 1.3f and Amber 1.5c Board
There are several significant differences between the Amber and Ethernut 1.3f board. These
differences are summarized below:

SPI 8pin SOIC Serial Flash added - 0.5,1 or 2Mx8 (not populated)

Full duplex RS-485 circuit added on the second serial channel (not populated)
Dual axis accelerometer added (not populated)

Light sensor added (not populated)

Temperature sensor added (not populated)

Provision for SMD LEDs

7805 voltage regulator replaced with LM317 SMD voltage regulator

DS1811 reset IC removed

Full wave rectifier bridge removed

Circuit trace width increased from 0.006 to 0.008 for easier manufacturing

The WS128 is now available in two versions: the WS128 and WS128 Plus. The Plus version comes
with all components installed. The WS128 version is functionally equivalent to the Ethernut Rev
1.3f board and can be upgraded by the user to the Plus version by adding the missing
components.

Hardware Setup

The Amber Web Server serial port is pre-strapped for standard PC to WS128 serial
communication. A DC power supply (wall mount adapter), DB serial cable (MF) and Ethernet
cable are required to verify operation.

1. Remove the Amber W5128 from the anti-static bag and place on a non-conducting
surface. The WS128 is pre-configured with a sample web server application and the serial
port is pre-strapped. Attach an Ethernet and serial cable to the WS-128. For the moment
leave the ISP10 programming adapter unattached. Connect a DC power source between 9-
14VDC -default is center pin positive. A diode protects the board from reverse polarity
connection.

PCB Rev 1.5¢ 1 28/09/2009



Amber Web Server Release Notes for SDK V1.4

S@C

ROBOTICS

2. The unit should power-up with the GRN power and GRN activity leds on. Press the reset
button once.

3. Start Hyperterminal, select a baud rate in the range 9600 to 115,200 with XON/XOFF flow
control off. Hold done the space bar. After a few moments the Amber Monitor should
start with a sign-on message and test option suite. If no message appears press the reset
button again. If still nothing, check your serial cable TX/RX lines - they maybe reversed.
The sign-on message is shown below:

#gdumb-115200-6ht - HyperTerminal
File Edit Wiew c<all Transfer Help

~=lol x|

D@ e 3 (05| e

AmberMon W5128 Basemon Version 4.2.8
Nut/08 4.8.3.0

Compiled by AVRGCC for ATmegalZ?8
Baudrate select = 7

External RAM Test... 28416 bytes

Banked RAM Test. .. none
Serial FLASH... 0 bytes
Detecting NIC... RTL8B19AS
Testing NIC... 0K

I/0 Port Test... OK

Press any of the following keys:
B - Send broadcasts
E - Ethernet controller read/write
J = Jump to bootloader
S — SRAM read/write

X - Exit AmberMon, configure network and start WebServer

Connected 0:06:59 anist {15200 8-H-1 SCADLL caps  [mom[aptire  [[rinkecho

4

4. Press the X key to start the web server. The default Ethernet MAC address programmed
into the server is 00-20-78-e1-11-56 - you can change this to another setting by entering the
new setting after the prompt. If your Ethernet network supports DHCP or you wish to
configure the IP address using ARP leave the IP address blank - just hit return. The next
question asks you to select DHCP or ARP setup. For ARP setup type Y - hit return to
select DHCP. Use ARP service if the WS128 is directly connected the PC. The Web server
will start as shown below:
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#dumb-115200-6ht - HyperTerminal il |

Fle Edit View Call Transfer Help
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Testing NIC... 0K
1/0 Port Test... 0K

Press any of the following keys:

- Send broadcasts

Ethernet controller read/write

Jump to bootloader

SRAH read/write

Exit AmberMon, configure network and start WebServer

MAC address (000698000000): 00207811156
Host name (ethernut):

IP address (0.0.0.0):

Using DHCP or ARP method (Y):

WMo

HMAC 086-20-78-E1-11-56

TP 192.168.0.189

Hask 255.255.255.0

Gate 192.168.0.1

HTTP server running. URL http://192.168.0.189/
Start discovery process

Discover process started

Connected 0:10:25 anist {15200 B-h-1 SCROLL caps [momfgepiore. [Rrintecho

A
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5. If DHCP setup was selected the web server is provided a dynamic IP address by the
DHCEP server (typically a WIFI router). Enter this address in your browser to access the

web server.

6. For ARP setup type arp -s 192.168.0.100 00-20-78-e1-11-56 at the DOS prompt or CMD
prompt. Now ping the server using the IP address provided by the Amber Server.

7. The server should now be up. The Amber web Server will show the following start screen
in the browser.

/2 amber Ws-128 Monitor/Server - Windows Internat Explorer provided by ¥ahoo!

o - :
(D [& heepsiraoz. 16,0, 189 =l = x [rahaor searcn £ -

=[Ol

Flle  Edi  view Favoritss Tools  Heln

E P ] Bl o N s Favortes v S Ataps v FBoglt = | v gESpaes < ER - 7
@~ b Search [ Bookmarke= (21 ¥ahaot Ml = | Eltws + Eanswers - plrestie = »

i ok 33] -I 8 b W5-128 MoribarS, . X Immemp v headinies on ¢, I | f - B) v o - |ohpage - (GiTods + 7

AMBER W§S128 Monitor/HTTP Server
Embedded Web Server Development Kit V1.4
Amber PCB Version 1.3¢

Other Products

Select Amber processor services by activating a cgi script below:

List threads
List timers j=
List sockets
=
o 00T T @ e T

8.  Walk through the web pages in the sample application. This particular application
consumes slightly less the 80% of system Flash. You can set AVR Port IO by clicking the
radio buttons on the Port IO page.
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/2 Shaw Ports - Windaws Internet Explorer pravided by fahoo! =]
@’2 =[] hitpif1192.162.0,18%)cgi binjports.cgi 2 el x| [#anont search 2

e Edt View Favertes Took Help
£y » | Searchweb, - e ud - Favortes - 4 “AMaps « FEoglt - | - @5 Spaces - 58 -
k bt £
&1 - A-| 4~ Jweh Search ¢ [GhBockmarks= (] Yahoo! vl = | Eptiews = B answers = liestyle =

» S =
i | @sowrons x |G!’Thamp,newshaadhnes‘nr\c. | | Py v B - eage v 0 Tools

Amber I/0O Ports B,D,E and F Update

DDRX - Data direction register for Port X - Pin is output if checked

PINX - Voltage level at Port X pin - 5 volts if 1

PORTX - Logic level of Port X output register - Logic 1 if checked

Ports B.D and E are on the expansion bus connector, F is the analog input port
Click a box to change current setting and press send

B e[ EE AR
pore [r [F[Fr [P [E[F]r]
pmB (11 [1[a][1][1][1][1
PorRTE[ R [F [C [F[F 7 7

B FEEEEEAE

porD [ [F[r[C[rr[rr
o (111 a][1]1]1]
PoRTD| I [F |7 [P [ [P [F (@

B AEEEEEID

porE [C[r[r[F[rr[r[r
ErcEn raERERER FREREN

s

ittt/ fcawyahoo, com,r=Fptb-msgr [T O3 @ ntermet H100% -
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/2 Nut/0S Threads - Windows Internet Explorer provided by ¥ahoo! _ L. -10f x| /2 Nut/0S Timers - Windows Internet Explorer provided by Yahoo! i _(Of x|
@C )+ [ betpigits2. 1660, 185]cgbinftvesds.coi = {21 [vahoo! search ol @E: ~ [ Fetpiij192.168.0. 189jcqrbintimer.cai = {21 [x] [raboot search -
File Edit  Wiew Favorites Tools  Help FEile  Edit  Yiew ng;mss Tools  Help
S e e R Y S T £ = [Seachven L]+ @ N - Favortes = / [7] AMaps v fBoglt » | v ESspaces = ¥
S -1- @~ [web search [ Bokmarke~ (2] Yahoot Mai + | 57 News ~ B3 Answers ~ » S!-n- .~ [web search  [£ Bookmarkse. (7 Vahoo! al + | Epriews » € answers » »
i e 5] | @nos theass x |anmupnwneaahneg meo| | BB < # - heees Greds - 7 e e e -] @nyos tines x |°!Yhetap newsheadissone.. | | (51 B v 0 v b eaoe w Gitooks +
| |
Amber Nut/OS Threads Amber Nut/OS Timers
. - [ I 7 = CPU ruaning at 14.7458 Miz
Handle Name [Priority Statu Timer | " —
Quene B sl Countidows[Tick Raload| T wack) Calhack
1D40 |tepsm 32 [SLP |0FA3 [1BBO [IDOC [204 [OK. Address |Argument
1496 |udisc [64  [SLP [1BAO 0000 [1A53 [159 |OK 1880 148 0 B30L  |0FA3
1976 |dncpe [64  [SLP |0E33 [1BD4 [192F [217 |OK. BB [1005019° |10 G
1834 s |0 sLP [0EAD o000 [130D [595 [oK
159E |man |64 |RUN [OFAF [0000 [1518 634 |OK
1282 e [254 |RDV [OFAF (0000 [1266 356 |OK
Z |
= mEREEE T [Ain o T e R -
=loix| [D - ~lolx
&5+ [l mpiize a0 e bnisedersca = (% |[x] [vahoo! search ol G- [eimwiseicsompsn Elf - —
= = = FEle  Edit Tools  Help
e Edt Vew Favortss Tods Heb & o [Fadets PHSE) - @ - - kFeates -/ [ Aveps - HHogk v - B8shes -G8 - @ @ -
e~ [scatmub SLUE] v @l oM i - (AMeps v (/Boglt v v gSpaces v > o!-n-[ @ feb Search [Bp sookmarks~ (2 vahot i + | News ~ €D nswers + @purestyle + @paukos - 4 musc -
S -n- 4 [web search - [3 bookmarksr (] vahoot vl + | Eptiews + €3 answers » ® & e x|ot L] i v () - B - hesee v Ghiosk -
W & ]| @ e x| @ thetonens hesdimsnc., || R - B) v 8~ [bsee - Gradk - ” E
5 S@C
Amber Nut/OS Sockets e —
[Handie[Type|  Local [  Remote [ sStatus |
it
1EC6 [TCP [192.168.0.189:50[192.168 01972697 ESTABL
! frce | [ ‘ | Other Embedded Products
Be sure to check out our other products at www.soc-robotics.com
like the P1 400MHz Blackfin DSP board running uCLinux
SOC Robotics, Tne.
‘www.soc-robotics.com
Back
EEEEEG e [Raws - — ) &
one I [T T3 @ iemex (R0 = )

9. Run the nutdisc.exe application in the ethernut root directory. This application locates all
ethernuts on the local network.

E' MNuk,/0S Discoverer = . -'—IQI 5'

Action  Wiew Help

MAC | r | sk Gate |Host |
00:20:78:E1:11:56 192.168.0.189 255.255.255.0 192.168.0.1 ethernut

10. To re-program the WS128 remove power from the WS128, attach an ISP10 programming
adapter (note the 10pin ISP connector is keyed) and re-apply power. Start ISProg.exe - if
the ISP10 is installed properly and the Amber Web Server is powered it will respond with
a sign-on message by holding the space bar down. Now try re-programming the web
server application by loading ambermon.hex located in the AmberMon directory. This
will replace the Flashed server application with a new copy of the application - the
Ethernet MAC is reset to 00-00-00-00-00-00. Restart the WS128 as before but be sure to
enter a MAC address.

11. You are now ready to start application development.
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Software Setup

The Amber Web Server comes pre-loaded with an Embedded micro Web Server demonstration
application. Download the Amber SDK V1.4 zip file from the download section of the SOC
Robotics web site www.soc-robotics.com/downloads. Included in the zip file is the latest
WinAVR GCC tools and latest Ethernut open source embedded web server tools for the Amber
WS128.

1. The Amber SDK V1.4 zip contains all the necessary software to start developing
applications on the Amber Web Server under the Windows environment. If developing
under Unix download the appropriate tools by going to www.ethernut.de. You should
check to see if there is a more recent update for each of the tools. The Amber Web Server is
designed to run the Ethernut OS - an open source development platform.

2. Install the latest Ethernut OS development tools and application software (NutOS 4.8.3)
using the supplied Windows installer - ethernut-4.8.3.exe.

3. Install the AVR GNU C compiler using the supplied Windows installer WinAVR-
20090313-install.exe.

4. Install the latest version of AVR Studio available from the Atmel web site. AVR Studio
integrates the WinAVR GCC tools in a Windows IDE.

5. Run the NutOS Configurator from the ethernut root directory. The Configurator
configures Ethernut for the Amber Web Server. Select the ethernut13f.conf file when
prompted. Click the settings tab. Go into the tools field and select GCC AVR as the
development tool. Consult the NutConf documentation for the correct steps to configure
Ethernut for the ethernut13f. Be sure to create the nutapp folder using the create folder
option.

7. Install the AmberMon and AmberMonWLP12 folders in the nutapp folder. AmberMon
contains the source code for the sample web server application preloaded in the WS128.
AmberMonWLP12 contains the sample web server with additional code to support the
WLP12 LCD/Keyboard daughter card.

8. The application examples are compiled using the make utility. Activate the utility

from the target directory in the DOS or CMD window. Update the path variable
using the following command:

>set path=c:\ethernut-4.8.3\nut\tool s\w n32; %ATH%

9. Check the SOC Robotics web site for additional application examples.

Hardware Differences

The Amber Web Server Revision 1.5¢ is software compatible with the Ethernut Rev 1.3f board
except for a change in the memory/IO expansion bus - the ALE line is routed to pin 1 and the
addition of a number of additional features. Note that the Amber has a pad for an external Serial
Flash device.

Limited Warranty
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The Amber Web Server is warranted against defects in materials and workmanship for a period
of one year from the date of purchase from SOC Robotics, or from an authorized dealer. The
Amber Web Server is sensitive to static discharge - please be careful and try not to blow it up.

FCC Part 15 Statement

NOTE: This equipment has been tested and found to comply with the limits for a Class A
digital device, pursuant to Part 15 of the FCC Rules. These limits are designed to provide
reasonable protection against harmful interference when the equipment is operated in a
commercial environment. This equipment generates, uses, and can radiate radio frequency
energy and, if not installed and used in accordance with the instruction manual, may cause
harmful interference to radio communications. Operation of this equipment in a residential area
is likely to cause harmful interference in which case the user will be required to correct the
interference at his own expense.
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