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1 Evaluation Kit Content

e SPB80OE, SPB800 Extension board with a 10pos. header socket, to allow easy plug in.
e PCconnection board

e USB cable

e USB Flash memory with documentation and reference code

2 Preparations

To communicate with the SPB80OE from a PC you need the PC connection board that convert the
SPB800E’s UART signal to USB or RS-232 and provide 3.3V power to the module.

On the PC you need a serial communications application, such as TeraTerm or HyperTerm. TeraTerm can be
downloaded from http://www.ayera.com/teraterm/download.cfm

2.1 USB driver installation

If you are running Windows 7, it usually recognize the serial to USB chip and installs the drivers at first
connection. For other operating system there are driver software provided on the USB memory under the
directory called “USB_driver”

If you cannot find the appropriate driver for your system or having other problems with the USB driver
please seek more information at http://www.ftdichip.com/Drivers/VCP.htm

Remember to set the two jumpers on the PC connection in their right position to enable USB as serial port.
If you rather use the RS-232 port the jumpers should be in the left position. See Figure 2-1.

- 3

Figure 2-1: Port selection jumpers
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3 Connecting the Kit

Connect the Evaluation Kit as follows:

1. Pluginthe SPB80OE into the 10-pin header.

2. Connect the PC Connection board with the USB cable to a USB port on a PC. The USB powers the
board so no other power source is required.
Or alternatively:
Power the PC Connection board from an AC/DC adapter with between 5V — 9V DC output and plus
on the sleeve and negative on the centre pin. Connect with a serial cable to the PC.

3. Start a serial communications application such as TeraTerm on PC1.
In TeraTerm, select “Setup->Serial Port...” in the menu and configure the serial port according to
the figure below.

Tera Term: Serial port setup

o 1
Baud rate: 57500 -

Data: a bit - Cancel

Parity: none -

- Help
Stop: 1 bit — !
= : - Tera Term: Error (%]
Flow contral: none -
L] E Cannot open COME
Transmit delay L3

0 msecchar 0 msecfline

Note that the port number used to communicate with the SPB800OE (COMG6 in the figure above)
might be different in some environments, so make sure to try another one if COM®6 fails (see figure
below)
The assigned port can also be found in the Windows Device Manager, under Ports (COM & LPT).

4. Press the reset button on the PC Connection Card to restart the SPB80OE

5. Inthe TeraTerm window a series of dots appears one every second

6. Hit “Return” in the TeraTerm terminal within 5 seconds from the first dot to keep the SPB80OE in
configuration mode. A S prompt should show in the terminal.

Now you are ready to configure the SPB80OOE for one of the examples

@ Wireless
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4 SPB800 Modes

The SPB800 are designed to operate in two different modes, one where the host is aware of the SPB800
and uses the oWL-pico API to configure and control the SPB800, another where the host is unaware of the
SPB800 which is pre-configured and just forwards data on the serial port onto a TCP socket.

The two modes are controlled by the parameter /proto/active. For oWL-pico mode the parameter is set to
active and for the un-aware mode to none.

5 Commands

The following commands are available for the SPB800 in configuration mode. For (o)WL-pico APl command
please see the (o)WL-pico API Specification.

db Read/write database

upgrade fw upgrade xmodem

reset reset device

help print a list of available commands

The db (data base) command splits in several commands

db reset [path] reset param(s) to default (need to be followed by a db store)
db get [path] list parameter(s) in the edit list.

db set <path> [args ...] set single parameter

db load read parameters from non-volatile memory (flash)

db store write parameters to non-volatile memory (flash)

Active Parameters stored in Flash 7db load” Default parameters

PATH FLAGS SZTYPE VALUE(S) o s SZTYPE VALUE(S)
iw:ﬁ‘id NVNV 1 isé?mHD'C““ﬁg Juil/ssid NV 1 SSID HD-config
AL 1/k NV 1STR
Jwlfkey_type NV 1 U8 none(0) ;ng type NV 1U8 none(o)
i:::/’:*r‘:iaddr RORO Pkgg(l’cslazs'r"; /AN/A Jelfhwaddr RO PROCL STR N/A
) [wilfrssi RO PROCI S32 N/A
iwl/:;:‘ahlus RO o PR(;C;OE'I'LRoblsconnected [wil/status RO PROC1 STR Disconnected
neychcp t/dh NV 1 BOOLO
/netfip i e NV 1P 192168122
t/mask NV 1P 255.255.259
igié;:s s 0 FLAGS  SZTYPE VALUE(S) NV 1P 2552552550
o8- NV 1P 192.168.11
t/stat RO PROCIL STR N/A
fgfofti;:;ve WA pico(o) folfssid NV 1 SSID HD-config RO PROCLSTR N/A
Jvil/key NV 1STR NV 1U8 pico(0)
It d NV 1U8 tep-
f?ﬁ&‘éfﬁiﬂiﬁ?&f weoastm | fker_type NV 1U8 none(0) ode NV 1 U8 tep-server(l)
i NV 1 u1e 2000 | /¢/hwaddr RO PROC1 STR N/A ost NV 1 STR
Juart/baudrate NV 1U32 9600(96f /Mi/rss RO PROC1 532 N/A ort v A Uie 2000
e s 0V 9 Eeel o fvil/status RO PROC1 STR Disconnected 3 NV 1 U32 9600{9600)
Juart/databits NV 1U8 8(8) fet/dhen Ny 1BOOLO e, L BooLo
BTy N 1 U8 none(0) [netfip NV 110P 192.168.1.22 NV 1U8 8(8)
Juart/stopbits NV 1US 1(1) /net/mask NV 1P 255255.255.0 NV 1U8 none(0)
/hwr/board RO PROC1 STR sphsoof /Me/ev NV 1P 19216811 by AUG dd)
/o - RO PROC1 STR 2159 [net/status RO PROCL STR N/A RO PROC1 STR sph800
/proto/active NV 1U8 pico(0) RO PROC1 STR 2159
/proto/none/mode NY 1 U8 tcp-server{l)
/proto/none/host NV 1 STR
/proto/none/port NV 1 U16 2000
Juart/baudrate NV 1 U32 9600(9600)
Juart/rtscts NV 1 BOOL O
[uart/databits NV 1U8 8(8)
Juart/parity NV 1 U8 none(0)
Juart/stopbits NV 1U8 1{(1)
hvi/hoard RO PROC1 STR sph800
"db store” f
[hwefrev RO PROC1 STR 2159 ” n
db reset

Parameter edit list

Figure 5-1: Parameter data base
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At start up the SPB800 read the parameters from the non-volatile memory, see Figure 5-1. To
change a parameter value it needs to be changed in the edit list and then stored in non-volatile
memory with the db store command. “db store” stores all the values in the edit list at the same
time. The current parameters in non-volatile memory can be retrieved with the command “db
load”. Factory default setting can be retrieved with the command “db reset”. Please not that to
restore the active settings to factory default the parameters also have to be stored with “db store”.

P

M COM29:57600baud - Tera Term VT = | E S
File Edit Setup Control Window Resize Help

5

]

% db get

PATH FLAGS 52 TWPE WALLECS)

wifulizsid HY 1 355I0 HO-conf ig

ulskay HY 1 TR

ulikey_type HY 1 U8  nonel0)
ul/huaddr RO PROC 1 STR WA

ulfrezi RO PROC 1 532 WA
ulfstatuz RO PROC 1 STR Dizconnected
net fdhcp HY 1 BOOL

hat/ ip HY 1 IF 192.168.1.22
f’netfnask HY 1 TP 2RE.255.255.0

N hat/qu HY 1 IF 192.168.1.1

hetfstatus RO PROC 1 5TR HAA

protosfact ive HY 1 U8  picol0)
protosnonesnode HY 1 08 tcpserver(l)
protosnoneshost HY 1 &R

protosnonas/port HY 1 16 2000

uart fhaudrat e HY 1 132 9e0009600)
wart/rtzcts HY 1 BooL @
uart/databits Y 1 03 am
uartfparity HY 1 U8  nonel0)
uartfstopbits HY 1 ug 101

b/ board RO PROC 1 STR =pbB00

b ey RO FROC 1 5TR 2080

5

Figure 5-2: Sample of db get listing
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6 Example 1, Serial port Wireless LAN adapter

This example describes how to configure the HDA80O Evaluation Kit to a RS-232 — Wireless LAN adapter.
It makes use of a direct method changing the parameter database values with commands from a consol
terminal like TeraTerm or similar. This exemplify how the SPB800 can be used with a un-aware host with
the (o0)WL-pico API not active, i.e. the parameter “/proto/active” set to “none”.

How to do it:
e  Start a serial port terminal on the PC
e  Connect the HDASOO to the Serial Port/Serial port adapter on the PC
e Insert the DC plug to power the unit and hit “Return” within 5 seconds. You should read a string of dots .. on
the terminal and a $ prompt once you have hit return. If you are to late in hitting “Return” the terminal won’t

do anything.
M COMS:57600baud - Tera Term VT = | B S
File Edit Setup Control Window Resize Help
Example of terminal printout
e The following commands are available
M COM9:57600baud - Tera Term VT = |l S
File Edit Setup Control Window Resize Help
% db b
Lsage:

db reset <path>
db get <path>
db zet <path» [args ...]

reget paran(z] to default
get paran(z]
zat zingle park

L L L LT

",

e  With “db set” you can set all parameters for the HDA80O to connect to a WiFi Network as well as configure
the serial port settings.

@ Wireless

Parameter | Values | Command

IP Network parameters

IP address IPv4 address db set /net/ip <ip>

Default Gateway IPv4 address db set /net/gw <gw>

Netmask IPv4 address db set /net/mask <mask>

Enable DHCP Boolean db set /net/dhcp <0 or 1>

Wireless LAN parameters

SSID String db set /wl/ssid <ssid>

Type of key used none, wep, wpa db set /wl/key_type <none, wep, or wpa>
WEP, WPA/WPA2 key String db set /wl/key <key>
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RS-232 parameters
Baudrate 9600, 38400, db set /uart/baudrate <rate>
57600, 115200,
230400
Data 5, 6, 7 or 8 bit db set /uart/databits <5,6,7 or 8>
Parity even, odd, none db set /uart/parity <even, odd or none>
Stop bits 1,2 db set /uart/stopbits <1 or 2>
Flow Control Boolean db set /uart/rtscts <0 or 1>
Application parameters
Activate oWL-pico none, pico db set /proto/active none
(should always be set to none for R$232
adapter mode)
TCP socket String db set /proto/none/port
Server/Client tcp-server, tcp- db set /proto/none/mode
client
Server IP address IPv4 address db set /proto/none/host <ip>

e Typing an erroneous command will list the available command as a help

Configuration Example:
e In this example we want to configure the HDA80O for a WiFi Network with the following characteristics
e  SSID = my-wifi-net
e Encryption = WPA
e  Encryption passphrase =my-secret-key
e |P address we want to assign =192.168.2.10
e  Subnet mask = 255.255.255.0
o Default Gateway 192.168.2.254
e Important! No settings are stored in the flash memory until the command “db store” is given.
e First we need to set the parameter /proto/active to none
S db set /proto/active none
e  Then we continue with entering the SSID
S db set /wl/ssid my-wifi-net
e Then we enter the security encryption type in this case we are using WPA
S db set /wl/key_type wpa
e Enterthe key
S db set /wl/key my-secret-key
e Then we disable the DHCP client as we want to set a static IP address for the HDA8OO.

S db set /net/dhcp 0

e We enter the IP address we have selected for the HDA800. Make sure that is does not collide with any other
static set address or the address range managed by the networks DHCP server.

S db set /net/ip 192.168.2.10
1543-HDA800 Users Manual page 9(18)
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e We enter the corresponding network mask.
S db set /net/mask 255.255.255.0
e Then we enter the default gateway of the network

S db set /net/gw 192.168.2.254

e  We then in a similar fashion set the RS-232 parameters, first the baud rate to 9600 kbps
S db set /uart/baudrate 9600

e We turn flow control off
S db set /uart/rtscts 0

e The number of data bits to 8
S db set /uart/databits 8

e The number of parity bits to none
S db set /uart/parity none

e  The number of stop bits to 1
S db set /uart/stopbits 1

e  Finally we defines the HDAS8OO as server for the TCP socket
S db set /proto/none/mode tcp-server

e And set the port of the TCP socket to 2001

S db set /proto/none/port 2001

e To check our parameters we type “db get” to list all parameters to check.

S db get
PATH FLAGS SZ TYPE VALUE(S)
Jwl/ssid NV 1 SSID my-wifi-net
/wl/key NV 1 STR my-secret-key
/wl/key_type NV 1 us wpa(2)
/wl/hwaddr RO PROC1 STR N/A
Jwl/rssi RO PROC1 S32 N/A
/wl/status RO PROC 1 STR Disconnected
/net/dhcp NV 1 BOOL O
/net/ip NV 1 IP 192.168.2.10
/net/mask NV 1 P 255.255.255.0
/net/gw NV 1 IP 192.168.2.254
/net/status RO PROC 1 STR N/A
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/proto/active
/proto/none/mode
/proto/none/host
/proto/none/port
/proto/pico/ascii
/proto/pico/echo
Juart/baudrate
Juart/rtscts
Juart/databits
Juart/parity
/uart/stopbits
/hw/board
/hw/rev

HDAB8O0O0 Evaluation Kit

NV 1 us
NV 1 us
NV 1 STR
NV 1 u16
NV 1 BOOL
NV 1 BOOL
NV 1 u32
NV 1 BOOL
NV 1 us
NV 1 us
NV 1 us

RO PROC1 STR
RO PROC1 STR

SPB800 Serial to WiFi solution

none(0)
tcp-serverl)

2001

0

0
9600(9600)
0
8(8)
none(0)
1(1)
spb800
N/A

e  Satisfied with the result we enter the parameters into the flash with "db store”

S db store

e We can now disconnect the HDA80O from the serial port and DC power and connect it to any equipment that
communicates with a RS-232 serial port and access that through a TCP socket on port 2001.
e Seealso 1543- HDA8OO Quick Start Guide for more information on this example.
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6.1 Web Configuration

When the pico mode is turned off (/proto/active = none) the SPB800 publish a configuration web page at its
IP address. As default the SPB800 is configured for an open netweork with SSID = HD-config and IP address
192.168.2.22.

€0 DIErUTE N E P

7.7 Favoriter (& Device Configuration o v [ @ v Sidaw Sikerhet~ Verktyg~

H&D Wireless SPB800 Device Configuration

Device status
Senal Proxy Link State : Disconnected
Tabytes: ) """

Bxbytes: 0

WiFi Configuration
| SSID of new network HD-corfig
Security Type | @ None| & WEP | © WPA/WPAZRSN
Security Key \

The Security Key is not necessary if Sscurity Type is "Nene"

=

IP Configuration
Use DHCP?[

The three following fields only has to be filled in if DHCP iz not used -

IP address 192.168.1.22
MNetmask 255.255.285.0

Gateway  152.168.1.1

UART Configuration
Supported baud rates are 9600, 19200, 38400, 57600, 115200 2= 222
Baud rate 5600

Parity @ None = Even © Odd Databits © 3 © 6§ © 7 @ § Stop bits @ 1

Serial Proxy Configuration
Mode @ Server = Clisnt Remote host IP address
Femote host TCP port 2000
Klar [ €D Internet | Skyddat lige: Av

It allows the user to remotely change the configuration and check the settings and status.

d
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7 Example 2, Linux emulation of host

In pico mode, the SPB800 device is controlled by a host through a serial connection. The host is typically an
embedded platform where wifi and ip functionality should be added through the SPB800 and the oWL-Pico
API.

Included in the release is a reference design application which uses the oWL-Pico API. The reference design
provides an interactive shell where the various functions of oWL Pico API can be invoked.

The reference design supports linux hosts and the ATMEL Xplain board.
Both source and binaries are provided for those platforms. See the section about compiling for information
on how to recompile the reference design. To get started quickly, the binaries can be used.

7.1 Running the reference design on linux

e  First make sure that the pclient binary is executable by issuing the following command:
S chmod +x pclient

e Then power up the SPB800 board and connect the eval kit to the PC. Allow the device to boot up completely
before starting the pclient application on the linux host.

On a linux host then start the pclient application with the following command:

S ./pclient /dev/ttyUSB1 115200

/dev/ttyUSB1 should be replaced by the actual serial port on the linux host where the SPB800 EVK is

connected.

The help command will list the available commands:

$ help

send file
recv file

send_file <sockid> <file>
recv_file <sockid> <file>

recv recv <sockid>

linkup wlp linkup(ssid, key, wep)
linkdown wlp linkdown ()

get hwaddr wlp get hwaddr ()

get network wlp get network()

set ipaddr wlp set ipaddr (ip, mask, gw, dns)
get ipaddr wlp get ipaddr ()

set dhcp wlp set dhcp(enable)

get dhcp wlp get dhcp()

get hostbyname
socket

wlp get hostbyname (dnsname)
wlp socket (type, proto)

bind wlp bind(sock, ip, port)

listen wlp listen(sockid, backlog)
connect wlp connect (sockid, ip, port)
close wlp close (sockid)

send wlp send(sockid, data)

sendto wlp sendto(sockid, data, ip, port)

get peeraddr

@ Wireless

wlp get peeraddr (sockid) ttcp
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ttcp throughput test
help print this information

e See the command reference for information about each command and the examples section for information
about how to combine commands.

7.2 Testing the HTTP server implemented in the pclient reference
design

e Use the command "linkup" to connect to an access point on the local network. The ssid, encryption key and
optionally encryption type should be specified:

$ linkup my-ssid my-keyl23 0
conn cb: 1

e Inthe case above, the ssid of the access point is "my-ssid", the key is "my-key123" and the key type is wpa
(0). If a wep key is used, the key type should be 1.

e The "conn_cb: 1" will be printed as soon as the link is up.

e |f the access point supports dhcp, an ip address can be requested with the set_dhcp command:

$ set dhecp 1
addr cb: 192.168.2.111

e The "addr_cb: 192.168.2.111" will be printed when an ip address has been obtained.

e If the access point don't support dhcp, a static ip address configurion can be set with the set_ipaddr
command:

S set ipaddr 192.168.2.10 255.255.255.0 192.168.2.1 192.168.2.1

e Inthis case the ip address was set to 192.168.2.10, the network mask to 255.255.255.0, the gateway to
192.168.2.1 and the dns server to 192.168.2.1.

e When an ip address has been configured, the pclient software will start an http server. This server can be
accessed by browsing to the configured ip address using a web browser on a PC connected to the same
network.

7.3 Compiling the reference design

The reference design software can be compiled for a linux host or for the ATMEL Xplain board.

e  To compile for linux, run the following commands:

$ cd owl pico-r2033/ports/linux
S make

e The binary "pclient" should now be created.

e To compile for Xplain, asf-2.0.0 from atmel must first be extracted. Then run the following commands:

@ Wireless
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S cd owl_pico-r2033/ports/linux
S make AVR8_FRAMEWOR=/path/to/asf-2.0.0/xmega

e Note that /path/to should be replaced by the actual location where asf-2.0.0 was extracted.

e The binary "pclient.hex" will be produced which can now be flashed onto the Xplain board. Exactly how to
perform this is out of the scope of this manual.
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8 Example 3, (0)WL-Pico on Atmel XPLAIN

In this example a reference design with the (0)WL-pico client is run on Atmel’s evaluation and
demonstration kit for ATxmegal28A1, Xplain.

e Compile the reference design for Xplain, see 7.3, or download the .hex file from www.hd-
wireless.se

e Load the reference design binary file, pclient.hex, onto the XPLAIN board

e The SPB80OE should be connected to the lower right pin header on the XPLAIN board

e Connect the XPLAIN board to a USB port on a PC.
e Open a serial port terminal (9600, 8, no, 1, none) and type the oWL-pico APl command

Sset_dhep 1

e This will enable the DHCP client in the SPB800
e The give the command

S linkup my-ssid (my-key 0)

e Where “my-ssid” is the ssid you want to connect to. It is optional to add key and security type (0 =
WPA, 1 =WEP), to connect to a secure network.

o The SPB800 will connect to the WLAN with the set ssid and light one LED when successful and
confirm the connection back to the host (XPLAIN)

e Then its DHCP client requests an IP address and when it is received it lights the second LED and
reports the acquired IP address to the host.
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4 COM28:9600baud - Tera Term VT [EERTE

S
File Edit Setup Control Window Resize Help

3

5

% eet dhep 1 L
ok 0 [success)
& linkup wer-1
ok 0 (zuccess)

% link_cb link:1 I’
addr_cb ip:192.168.13.117

httpd started

o Now you can open the webpage with a web-browser on any platform (PC, iPad, SmartPhone) that
is connected to the same network

& oWL pico HTTP Web server - Windows Internet Explorer )
Q)= el hpnoiesnny [ 2 [ 4] x 129 Google o -
¢ Favoriter & oWL pico HTTP Web server & ~ =& gé; ~ Sida~ Sakerhet~ Verktyg « -@-v ”

-

Web Server running on oWL pico

The web page is served by wip_httpd using the SPB800 WLAN module and the
oWL-pico® Software API; a unique Wi-Fi solution from H&D Wireless AB.

TP Address: 192 168 13 117
MAC Address: 7Ta:c4:0e:94:ea:a9
Temperature: 38 C

Refresh -
LED control
LEDO LED1 LED2 LED3
LED4 LED5 LEDE LED7
Klar @ Internet | Skyddat lage: Av v HM100% - C

e The webpage allows wireless control over the LEDs on the XPLAIN and takes a reading of the built
in temperature sensor.
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9 Firmware Upgrade

To upgrade the firmware of the SPB800E do as follows:

e  Connect the SPB80OE with the PC Connection board to a Serial port of a PC and start TeraTerm (57600 8N1)

e  Power up or power cycle the SPB80OE and hit return in TeraTerm within 5 seconds from the first dot is visible
in the terminal window.

e Enter configuration mode by pressing <enter>

o Type "upgrade". SPB800 will now wait for a file being transferred using the XMODEM protocol.

e InTeraTerm, select File->Transfer->XMODEM ->send and select the firmware image (SPB800-pserver.hlf).
Make sure the "checksum" radio button is selected.

4 Tera Term: XMODEM Send ()
letai: |, SPB20D - @ mE-
Namn! Datum Typ Storlek Taggar i
|| spb800-f... 2010-11-0..  ELF-fil 607 kB
|| spb&00-f.. 2010-11-0..  ELF-fil 258 kB
|_|spb800-.. 2010-11-1..  ELF-fil 1026 kB
|| spb800-... 2010-12-0..  ELF-fil 669 kB (W
{ |=pb800-.. 2010-12-0.. HFL-fil 207 kB -
1| n 3
Filnamn: spb 800-pserver H
Fiformat:  [AIF7) -] [ At |

Option
(@ Chedksum & CRC 1K

e The transfer should start when OK is pressed. Note that SPB800 will time out after about 20 seconds if not
file is sent, in that case restart from typing upgrade and try again.

Tera Term: XMODEM Send [

Filename: spb800-pserver.hil

Protocol: XMODEM [CRC]
Packet#: 168
Bytes transfered: 21504

. . 10.2%

e  When the transfer is complete, the SPB800 will print "completed - rebooting" in the TeraTerm window. Now
wait until the dots are printed again.

-
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