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The Mirrorbow Ethernet LCD Display/lIO is a web and internet aware device that allows text to be
displayed and easy interfacing of custom devices from a PC via Ethernet TCP/IP web protocols
without requiring any special drivers.

The Ethernet LCD Display/IO is ideal for fast development times, requiring just a web programming
knowledge to create a web page to interface to the board. The alarm functions can even be setup via
the on-board web pages requiring no programming at all.

You control the board via your own custom web pages, using html, GET, and AJAX type web
programming. Some knowledge of web page development is required to get the full flexibility out of
the board. However, once mastered you can have a fully customisable web page that accesses the
board for your own application. An example of a local web page that controls the board is provided.

The board may be connected to the back of an internet ADSL router/modem (via one of Ethernet
connections), to a network point in an office network or directly to the network connection of your PC
(via a crossover Ethernet cable). Once connected the board will automatically gain a local IP
address, and become registered on netbios, accessed via http://mirrorbowio/ or via its allocated IP
address. In the even that the board is not able to find an IP address (you have no DHCP server) the
board will act as its own DHCP server and offer an IP address to the connecting device.

The Mirrorbow Ethernet IO board, by supporting internet protocols, can be accessed via a web page
from any computer that can run a web page. You can even access the board from across the world if
your router is set up to pass web traffic to the board (requires you to have a fixed internet IP address
or some other method of identifying your current IP address).

The Environment version monitors temperature and relative humidity and gives access to that
information through a local web page. The data can also be read as a basic htm or xml file for use
with your custom web page on your own server. Alarms are available for high and low temperature
and humidity. The temperature and humidity can also be displayed on the bottom line of the LCD
display.

Warning: As with any bare electronics It is wise to take static precautions when handling this board. Overloading 10
outputs or exceeding 3V on inputs may cause permanent damage to the board. The maximum loading for any single
output is 10mA, however total loading on all IO pins must not exceed 100mA.
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The Board
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The board consists of 6 ports marked PORTL1 to PORTS6.
- Port 1 and 2 are dedicated to the LCD and cannot be used for 10
Ports 1,3 and 6 are tolerant to 5V, though all logic levels output from the board are 3.3V.
Ports 4 and 5 are only 3.3V tolerant, so you must not exceed 3.3V on these pins.
Port 3 bits 1 and 2 become an input and an output respectively when the boards config page is
disabled (when config is disabled shorting these two pins together on start up causes the
board to reset to factory defaults)

Port pin | PORT1 PORT2 PORT3* PORT4 PORT5 PORT6
1 LCD only LCD only DO (config out) | DO DO (AN10) DO
2 LCD only LCD only D1 (configin) | D1 (AN8) D1 (AN9) D1
3 LCD only LCD only D2 D2 (AN7) D2 (AN3) D2
4 LCD only D3 D3 (ANG6) D3 (AN1) D3
5 LCD only D4 D4 (AN5S) D4 (ANO) D4
6 LCD only D5** D5 (AN4) D5 (AN2) D5
7 LCD only D6** D6 (AN12) D6 D6
8 LCD only D7 D7 (AN11) D7 D7

There is an option on the config.htm page that allows you to disable access to it. You can use this if you are going to use
the device in a hostile environment where you think the config may be changed by an unauthorised user. If you select
this option the config page will no longer be available and Port3 bits DO and D1 become inputs and outputs respectively
and must be left unused. On powerup, if you short these pins the config.htm page will be viewable once more (if you want
to hide it again you must select that option once again on the config page).

NOTE:

*When you turn on alarms Port3 is dedicated to that function and cannot be used for anything else.
**The environmental version uses Port3 bits 5 and 6, these are not then available for general use.
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Installation

Power Supply. Please note that is you are not using a powgplgsupplied by Mirrorbow, you must only use
a power supply that supplies 6V (reg or unreg)e bbard uses a male 2.1mm centre positive connector

Installing onto a network or the back of a router/modem:

Use a standard (straight through) Ethernet cable and connect the board to a free port on the back of
the router/modem, or into the network. Attach the power cable and switch on.

The board will now look for a DHCP service on the device it is attached to, and will normally receive
an IP address. If NetBIOS is setup on your network you can access the board via http://mirrorbowio/
index.htm otherwise you will need to ask the router what IP address the board has been given. After
identifying the IP address you can access the board via, for example, http://192.168.1.2/index.htm .
Routers normally have a setup page that allows you to look at the IP address given to your Mirrorbow
Ethernet Display/IO board.

In the case that the board cannot find a DHCP server it will default to 192.168.1.3

Connecting directly to your computers Ethernet port

To connect directly you will need an Ethernet Crossover lead. Normally your host PC will not be
configured to provide a DHCP server (although you could configure it that way), and the Mirrorbow
Ethernet Display/IO board will act as a DHCP server in this case, default to 192.168.1.3 and give an
IP address to your PCs Ethernet connection. If you PC has NetBIOS enabled you can access the
board via http://mirrorbowio/index.htm or otherwise http://192.168.1.3/index.htm

Note that the way computers route via IP address is very basic, and if your computer is connected to
the internet it may not see the EthernetlO board. This is because it may be routing the address
192.168.1.3 out to your web/wireless connection instead of to your EthernetlO board on your
Ethernet port. It is beyond the scope of this manual to cover IP routing and configuration.

You can change the the mac address, IP address, dns , gateway etc via the Setup page on the
device. Please see appendix A for more detall
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Testing your Mirrorbow Ethernet Display/IO board

Testing 10 commands: Once you have the main index.htm page up in your browser you will be able
to use this test page to immediately show the board working. As an exercise set Port3 direction to
000. You must put in 3 digits, 000 means all output, and 255 means all input. Then set port3 to 255.
You will see the port status (to the right of the Set Port button) show 255 (this is what is being read
from the port). The pins of Port3 will now be all at logic 1.

Display commands: Go to the display.htm page. This page has a number of mode buttons and a
place where you can enter text to be displayed on the LCD. More information on the way this page
works and display commands are listed later in this document.

Using the local html example application

You can download the local web page example at http://www.mirrorbow.com/indexlocalexample.zip .
Open the page and go to file>save to store it locally on your computer. This html web page can run
from any PC and control the EthernetlO board. This makes the board very powerful, in that you can
write your own html web page with your own presentation and control.

The example application file demonstrates how to use javascript and AJAX to write and read ports on
the board. The example is basic to make it as easy as possible to understand, but of course your
application web page can be as elaborate as you like.

Please note that by default your browser is probably configured not to run script from your local drive,
where the scrip tries to access another domain (as we do in this example). Microsoft’s Internet
Explorer will normally prompt you to allow active X controls and then the example will work. Firefox
however has a “security” measure that stops locally run javascript from accessing a server on
another domain and so does not allow this application to work. Its understood that you can get
around this Firefox issue by signing your script, or putting your application on a server that gathers
the information on your behalf and offers it locally on that server. Alternatively with Firefox you can
use netscape.security.PrivilegeManager.enablePrivilege("UniversalBrowserRead");

We have successfully made this work for sending commands from Firefox directly, but not reading
the xml file of port states etc. There is also a ports.htm file, which is html and the format is self
explanatory if you open it. As an alternative to the method used in the example, you could read this
file into an invisible frame and use javascript to pull the values out of it.

Note, if your network does not support NetBIOS you will have to modify this example to change the
http://mirrorbowio/index.htm type references to http://192.168.1.3/index.htm for example.

Using a PHP web page application

Many users use a separate web server running PHP to create a web page, while the board is
accessed from the server via PHP.
If you have access to a web server on your network, this has two advantages:

a) Browser compatibility — the PHP on the server generates the web pages so issues of
compatibility are avoided (with internet explorer stopping access to ports.xml from another
domain for example, see above).

b) Security — you can arrange your network so that the Ethernet Display IO card can only be
accessed by the server. The outside world only sees the web server, so making the point of
security the web server.

An example of a simple PHP application is here http://www.mirrorbow.com/ethernetapps2.htm
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An explanation of basic display commands

Setting display modes is carried out by sending commands html GET with attached parameters,

An example of this is http://mirrorbowio/index.htm?LCD=4

This tells the board to turn the cursor on. A full list of commands are below.

In simple html you can add the parameters after the ? using a form with method GET. However, this
is not appropriate to control the Ethernet Display/IO from your own web page as it causes a load of
the onboard page. Instead the indexlocalexample.htm example shows how to use a Javascript AJAX
routine to initiate a GET without loading a new page. This allows your web page to seamlessly send

commands to the board.

Display mode setting command set

Command |Description

?LCD=x x is a command code from 0 to 9

For example this may be ?LCD=4 to turn the cursor on

1 — LCD normal mode (non scroll), you used POS commands to position text (default)
2 — Sets scroll mode. Active line is always the last & text sent to the display will scroll
3 — Turns the cursor off (default)

4 — Turns the cursor on (useful for scroll mode)

5 — Clears the screen

6 — Turns off all monitoring modes (default)

7 — Turns on POP3 monitoring mode (do not send text to the display in this mode!)

8 — (Server monitor board version only) Turns on server monitor mode.

9 — (Environmental monitor version only) Turns on the temperature & humidity display
A — (Environmental monitor version only) Sets Centigrade (default)

B — (Environmental monitor version only) Sets Fahrenheit

Do not send text to the display when in a monitoring mode

?POS=pcc | pis aline number from 0 to 3, and cc is the position on the line from 0 to 19
For example this may be ?POS=110 will set the LCD display cursor to the second line
and half way along

Usage example: http://mirrorbowio/index.htm?LCD=5

You would normally be using your own web page and sending this GET page request behind the
scenes with ajax methods as demonstrated in the indexlocalexample.htm example. So the
commands are transparent to the user.

Sending text to the board display uses the http SEND function (rather than the GET used above).
The html/javascript example here http://www.mirrorbow.com/indexlocalexample.zip does this with the
following code, being called by an html form (see the full example)

function lcdsend(form) {
var textvalue = form.lcd.value;
newAJAXCommand('http://mirrorbowio/lcd.htm',"," 'txt="+textvalue);
}
The webpage http://www.mirrorbow.com/ethernetapps2.htm also shows a PHP application example
that includes sending information to the LCD.

From the above, whichever method you use to send the message to the board, you need to make an
http SEND request to 'http://mirrorbowio/lcd.htm’ with data 'txt=here is the text'.
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An explanation of basic IO commands

Control of the board is achieved by sending commands html GET with attached parameters,

An example of this is http://mirrorbowio/index.htm?P3=255

This tells the board to put all 1's on Port3 (assuming Port3 is previously set as an output, by default
all ports default to input on power up).

In simple html you can add the parameters after the ? using a form with method GET. However, this
Is not appropriate to control the Ethernet Display/IO from your own web page as it causes a load of
the onboard page. Instead the indexlocalexample.htm example shows how to use a Javascript AJAX
routine to initiate a GET without loading a new page. This allows your web page to seamlessly send
commands to the board.

Reading from the board is accomplished by the javascript routine called

function updateStatus(xmlData) near the end of the indexlocalexample.htm example.

This routine is called regularly and automatically by the
setTimeout("newAJAXCommand(http://mirrorbowio/ports.xml’, updateStatus, true)",500);

line at the very end of the example.

This routine reads in the ports.xml file from the Ethernet Display/IO board. The file contains the
values of the ports and the routine extracts these values. Following extraction, in this example, the
values are inserted into the web page.

For example, where the current value of port 3 is displayed, the html

<span id="port3val">val</span>

Is entered. The function updateStatus(xmlData) routine take the data from the ports.xml file on the
Ethernet IO board and places it in the portlval spot on your web page.

The above describe the basic way in which ports are set and read on the Ethernet Display/IO board.

Port setting command set

Command |Description

?Px=255 X is a port from 3 to 6
?Px=000 For example this may be ?P3=255 to set Port3 to 255

?Dx=000 X is a port from 3 to 6
For example this may be ?D3=000 to set Portl to all outputs, or ?D3=255 to set it to all
outputs

?ADC=00 | Sets the number of ADC channels active.

00 is no ADC channels, or all digital.

Example, setting 4 channels would be ?ADC=04

The maximum setting is 13 or 13 channels, however setting 12 or 13 results in 13
channels being active due to the character of the board.

Usage example: http://mirrorbowio/index.htm?P1=255
You would normally be using your own web page and sending this GET page request behind the scenes with ajax
methods as demonstrated in the indexlocalexample.htm example. So the commands are transparent to the user.

Port reading

The Ethernet Display/IO board contains a file called ports.xml. This file contains records which are
updated when the file is read with the values of the the ports.
The indexlocalexample.htm example shows how this can be done.

Variable Description

portx Returns the decimal value of the port as a value between 0 and 255
Valid ports are port3 to porté
adcx Returns the ADC value of the 13 channels

Valid ADCs are adcl to adc13
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Pop3 Mailbox monitoring

The Ethernet Display/IO board is capable of monitoring a pop3 mailbox and displaying the first 16
characters of the From and Subject of the first two emails in that mail box.

This mode is activated by the ?LCD=7 command (e.g. http://mirrorbowio/index.htm?LCD=7 )

While active, the board will automatically check email on the pop3 server every 60 seconds.

Before you can use this function you need to set pop3 server address, user name and password ca¥o
set these in thittp://mirrorbowio/mailconfig.htm page.

This function works with plain text. Some emditg have HTML subject lines, for example, may nsyldy
correctly.

See Appendix A
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Appendix A — Using the On-Board Configuration Web P ages

Main Control page

This page allows you to manually set the statéefports. Normally you would control the portsnfrgour
own web page with your own custom presentation,@vanthis page is useful for testing.

NOTE: Ports 1 and 2 are used for the LCD. Do rboPortl or Port2 direction or data.

On power up all of the ports are configured astdignputs. The digital value of these inputshswn by the
decimal value (from 0 to 255) shown marked “Curiéalue” for each of the ports in thé hox below.

Before we can set the value of these ports we tausthem into outputs. The second box contaisest af
boxes marked “Port Direction”, on for each of tleetp. This is an 8 bit decimal value between 0@d 2565
(except for port 2 when it is 000 to 007). Puttangero in a bit position will make the correspamdport bit an
output, a one makes the port an input. As we amgggo test this with Port6 (at lower end of tleatd), lets
set all the bits of port 6 as outputs. Put 00then“PORT6 direction” box and select the “Set Potton.

Back in the first box, to the left of the “currerdlue” are six “Set Port” buttons, one for eachhaf ports. To
set the value of a port, you put a number from 0255 in the box and press the “set port” butt¥iou must
put three numbers in, for example 080 and the nuiskie decimal. Lets set all the bits to logieoput 255
in the box for “PORTG6 data” and select “Set PorYou can confirm the state of the pins with aadi# volt
meter, or by looking at the current value whichl weflect what you have written.

In the last box you can set up the number of aneddg digital converter channels (default is 0).ehable
channels select the pull down box, select the requaumber, then select the “Send” button. Notettiebox
will default to 00 after you set it, but this daest mean that 00 is the current value, its jusightsbit of
lazyness on the web page programming! You mustrer(dy referring to the table at the beginninghos
manual) which port pins correspond to the AtoD pde have enabled, and you must set these as inpunig
the direction bits for the port. Once you haveealtmns you will see the current AtoD value in tleexlbor each
of the channels. NOTE: If you set the correspogditoD to an output you can test the AtoD but setthe
logic state to high (3.3V) and noting the high nembf the AtoD, then set it to logic low (0V) andwwill see
approx value of 2 for the AtoD input. This is aogaest, but of course remember to set it to antibpfore
driving it with your signal to be measured!

Mirror-boww

e L

Current Page: Main Control Mirrorbowve Ethernet IO Board Caontrol

Main Control

Main Setup

POP3 Mail Setup
SHTP 8 Alarm Setup

LCD Control : =
[ setPor |
| SetPont

e 000 to 255. Set direction bits first {0

Set the number of AtoD channels (note it will default to zero after you
set it, this does not mean the board is set to zero, only that current
settings are not reflected here. Ensure the port pin is an input.
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Main Setup Page

This page allows you to setup the basic network configuration of the board. You need to be careful
setting these, as you can lose contact with the board if you set this incorrectly, requiring a hardware
reset (see below).

The first box has the MAC address of the board. If your board conflicts with something else on the
network you can change the MAC address here. Note the address consists of 6 numbers in
hexadecimal formal separated by full stops. If you are running more than one Mirrorbow Ethernet IO
product on the same network you will need to change this to ensure that each has a unique address.

The second box is the Host Name seen by the network under NetBios. This defaults to
MIRRORBOWIO. You can change this. You can access the board via this name if your
network/computer supports NetBios by typing http://mirrorbowio for example. On some networks it
can be more reliable to access the board via its IP address of the form http:192.168.1.1 (this will vary
depending on your network).

The check box “Enable DHCP” , if checked the board will use your networks (or routers) DHCP
service to request an IP address. It will therefore set its IP address according to what your DHCP
server tells it. If a DHCP server is not found, the board will become a DHCP server and offer an IP
address to the connecting device (this is usually what happens when you connect directly to you
computer’s Ethernet port via a crossover cable).

If you uncheck the “Enable DHCP” box, you can set the boards IP address, Gateway, Mask, and
Primary/Secondary DNS servers. The board needs access to a DNS service to resolve IP addresses
for sending mail (in alarms if you setup the smtp server as a name instead of IP).

There is a link in red at the bottom of the page marked “click here to disable setup pages”. This
allows you to disabled the setup pages for security if you think someone might change the
configuration (2 port pins are then used to provide a hardware recovery, see more information on the
web page and pin allocation table at the start of this manual).
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POP3 Mail Setup

You can set up the Ethernet Display so that it monitors a POP3 mailbox. It can do this
independently. When active, the first 16 chrs of the “From” and “Subject” of the email are shown for
the first two emails in the mailbox. If there is no mail, a “No Mail” message is displayed. This allows
you to tell whether you have an email without powering up a PC or provides an easy way of showing
a message waiting to a remote display. The mail box is checked every 60 seconds.

This page configures the POP3 Mailbox. You need to put your pop3 server of the form
pop.yourdomain.com in the first box, or you can enter an IP address for the pop2 server. If you use
the pop.yourname.com format you must ensure you configure the DNS and ensure that the board
has access to it (it uses this to convert the name to an IP address).

The next two boxes are your pop3 mail box username and password. The current settings are
automatically entered into the boxes when you select this web page, except for the password which
is not shown on page selection.

There are also buttons to turn on pop3 monitoring or turn it off. This information is stored in non-
volatile memory on board, so if you power down the unit with pop3 mail configured and monitoring
enabled, when you power up the unit will automatically start monitoring again.

On power up you may see a “DNS did not resolve” message, this is because on initial power up the
board may not have reached the DNS server. Wait a few minutes to see if this clears before you look
at your configuration.
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SMTP (send mail) & Alarm Setup
(non-environment model)

This page is for configuration of alarms. When an alarm becomes active an email is send to the
configured email address. Note, the board must be able to “see” a non-password protected smtp
server to send mail.

First, you need to setup your smtp. Put your server name in the form smtp.yourserver.com into the
first box (the board needs to be able to access a dns server to resolve the name into an IP address).
Alternatively, you can enter an IP address of the form 192.144.122.111 for the server.

In the To Address box, enter the email address you want the alarm emails to be sent. In the From
address box you must enter the address that will be shown as the From address on the email. This
must be a real email address for most smtp servers (they normally reject ones they cannot verify as
spam protection). The address must be enclosed in <> brackets. from@yourdomain.com

You can customise the subject line in the next box.

Alarms: There are four alarms (see the port designations at the beginning of the manual). See the
Alarm Emails section in this manual. The alarms can be configured as occurring on open or on close
below. By default the alarms are repeated every 30minutes, you can turn this option off (see alarms
section in the manual.
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SMTP (send mail) & Alarm Setup
(Environmental model)

This page is for configuration of alarms. When an alarm becomes active an email is send to the
configured email address. Note, the board must be able to “see” a non-password protected smtp
server to send mail.

First, you need to setup your smtp. Put your server name in the form smtp.yourserver.com into the
first box (the board needs to be able to access a dns server to resolve the name into an IP address).
Alternatively, you can enter an IP address of the form 192.144.122.111 for the server.

In the To Address box, enter the email address you want the alarm emails to be sent. In the From
address box you must enter the address that will be shown as the From address on the email. This
must be a real email address for most smtp servers (they normally reject ones they cannot verify as
spam protection). The address must be enclosed in <> brackets. from@yourdomain.com

You can customise the subject line in the next box.

Alarms: There are four standard logic alarms in addition to environmental alarms.

Standard alarms: See the port designations at the beginning of the manual. See the Alarm Emails
section in this manual. The alarms can be configured as occurring on open or on close below. By
default the alarms are repeated every 30minutes, you can turn this option off (see alarms section in
the manual.

Environmental Alarms: If you have the environmental version you will see additional alarm boxes
below the ones for the standard alarms. The boxes allows you to set the threshold for the high and
low temperature and humidity alarms. Temperature is entered in degrees Centigrade and humidity
as a percentage. There are also buttons to turn the four threshold alarms on and off.

The alarm configuration is remembered through power down.
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Enviroment Page
(Environmental model)

The Environment page is a very simple and small web page that shows the current temperature and
humidity. It is automatically updated every 60 seconds.
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LCD Control

This page allows you to send information to the LCD for test purposes. The buttons at the top are
self explanatory, setting up normal non scrolling mode (where positional commands are used to place
text), setting scrolling mode (where text appears on the 4" line and the display scrolls up at the end),
and “turn off all monitoring modes” turns the LCD function off (this does not turn the actual display
off). These buttons create GET commands, see the section on Display Commands near the
beginning of this manual for more information.

The last box titled “LCD” allows you to put text in that, when you push the “Save” button, is sent to the
display. This uses the POST method.

You should examine the source of example found here www.mirrorbow.com/indexlocalexample.zip
when looking to create your own custom web pages.
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Specification

General
- 4x20 Blue backlit LCD display

32 Digital IO0s including 13 that can be figured as ADC inputs (30 10s on environment version)

Maximum loading on any output 10mA subject to not exceeding 100mA total on all output pins

All IOs logic level except for inputs configured as Analogue to Digital which have a range of 0

to 3V

Power Supply — the board can accept 6V unregulated or regulated. Exceeding this voltage

excessively will cause the on board regulators to get hot which could be a fire risk. The board

has a male 2.1mm centre positive connector.

Copyright 2008 Mirrorbow Electronics

*Note: You can drive most 5V electronics with 3V as the threshold for logic 1 is usually around 2.8V
which is easily achieved from a 3.3V output. Please see www.mirrorbow.com/Applications2.htm for
more information




