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All you need is a Atmega 32 microcontroller
and an ENC28J60 serial Ethernet chip. This
chipis a great solution for other microcontrol-
ler families as well such as PIC, dsPIC etc. The
CviLux CJCBA8HF1Y0 RJ-45 connector is used
for connection to the Ethernet network. An
LED connected to the microcontroller PORTB.
pin0 simulates a home appliance we want to
control.

The mikroPASCAL for AVR compiler con-
tains the SPI_Ethernet library that will
considerably simplify the process of writ-
ing a program for the microcontroller. By
using a few routines from this library, it is
possible to create the program that will
enable electrical appliances in your home
to be controlled via a web browser.

It is necessary to perform the following op-
erations within the program:

Step 1. Create an html page to run the
microcontroller through. Import
it in the code as a string.

Step 2. SetIP, DNS, Gateway addresses

and Subnet mask obtained from
your internet provider.
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Nowyouneed..

For example, our local network parameters
are as follows:

IP :192.168.20.60 (Control System address)
DNS:192.168.20.1 (Domain Name System address)
GATEWAY : 192.168.20.6 (Gateway address)
SUBNET : 255.255.255.0 (Subnet mask)

Step 3. Disable PORTA analogue inputs.
The microcontroller pin should be
cleared and configured as an out-
put.

Step 4. Initialize the SPI module of the

Atmega 32 microcontroller.

Step 5. Initialize the Serial Ethernet mod-

ule chip ENC28J60.

Step 6. Write the code within the

Spi_Ethernet_userTCP function

that will, after receiving command

via web browser, turn on/off the

LED connected to the PORTA.O.

Read received data in an endless
loop.

Step 7.

The most important part of the program
is the Spi_Ethernet_userTCP function,
processing all received commands
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Serial Ethernet module connected to
EasyAVRS5A Development System

Home automation, home control,
smart or digital home are just different
names for comfort, convenience, security and
power saving. Power saving systems are of increas-
ing importance nowadays. Even though such systems are
very expensive, rest assured that they can also be very cheap if
you make them yourself. There are many ways to control a smart home
system. One of them is over Ethernet.

After the web browser “GET” request is re-
ceived, sent from your computer to the con-
trol system IP address, the microcontroller
will respond with a web page stored in its
memory. This page will then be automati-
cally displayed on the computer screen by
the browser.

When the ON command is received, the
LED connected to the PORTA.0 will be
turned on.

Likewise, when the OFF command is re-
ceived the LED will be turned off. If you
have a relay instead of LED, it is possible to
control any appliance such as lighting, se-
curity system, heating system etc.

The control of any home appliance consists
of entering control system IP address in the
web browser and specifying the desired
commands.

Of course, it is possible to control more than

Figure 1. MikroElektronika’s Serial Ethernet
module with ENC28J60 chip
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Schematic 1. Connecting the Serial Ethernet module to a Atmega 32 Example 1: Program to demonstrate control over Ethernet
( program enc,ethernet
; ; f : Var'n'ﬁp'féé‘?dd;may"f]@k?yﬁgy,‘e ey MAcadd'G”
one microcontroller pin, which enables you to govern a large number of appli- uiphdr el o bhe s dreua outen Poddress o
. [ as| '/ network mas| orcxamp e:
ances or complete home automation system as well. 75,:%5&‘;9;’5; si’r'.h"’g ;%gfybyte JENS serer P s
getRequest : array[ZO]]of byte; /I HTTP requesp buffer
. /1 mE ehternet NIC pinout
£ ] The screendump illustrates égi E:E:;g:: gg: ;‘f,:‘ “: '}%’}Jfgt%‘ifbm "
e ER Yen gy oomuks Ioos Heb the web page displayed by | sereinemer ¢t Directon :sbit ot DORE 5T,
end etherne lefinitions
O ¢ x & Qhwsmena ]G 7| the web browser after en- | sy smpo iy marigngoee: /s,
© Disable - ) Cookles ~ £ CS5 » =7 Forms ~ 1 1 - @ i i . tenng the Contro| System P const httpMime ypeScrlpt smn914 ‘text/plain+#10+#10; //TEXTM\ME(ype
dd | function putConstString(const s: Abyte) : word;
MikroElekironika Home Automatization System address. In our example, ON Bean — o,
and OFF button clicks cause Yhieen <> 01do
Heat Control the LED to be turned on e%]%\.jthemetﬁmeyte(s/\);s::erl;resuIt::resuIH1;
= 4 end;
.lﬂ_ﬂ. _ and Off, thus Slmulatlng the fgnc_tion putString(s: Abyte) : word;
egin

heating control system. W% 0o

egin
et = e S%_Ethemet_putByte(s/\);s:=s+1;resu|t:=resu|t+1;
end;

end;

function SPI_Ethernet_UserTCP(var remoteHost : array[4] ofbyte,
remotePort, localPort, reqLength : word) : word;
var len:word; 77 my réply length

Below is a list of ready to use functions contained in the SP/ Ethernet LibraryThis | et suingl0;
. - . . . if(focalPort <> 80) then //llisten only to web request on port 80
library is integrated in mikroPASCAL for AVR compiler.

egin
result = 0; exit;

Code Explorer | QHelp |Keyboard} Sp—Ethemet—I"“() InitENG25260 co"tr"er foren. gﬁriébylﬁiog"el Requesiians 3BT Einernet geibyeed
= Spi_Ethernet_Enable() Enable network traffic getRequest(len] :=
- —|I Spi_Ethernet_Disable() Disable network traffic %f'(;r?e_mcmp(/@getRequest, @tmp, 5) <> 0) then // only GET method
= Spi_Ethernet_doPacket()* Process received packet veeglu"lr =0; exit;
- end;
SPI_Etent lera Spi_Ethernet_putByte() Store a byte tmp="ON;
---zpFEthernethltP ) Spi_Ethernet_putBytes() Store bytes |f%%eRr¥l§.rS8(:gqetRequesH11,@lmp, 2)=0) then Il g& we Q?Xeb 9N command
Sp'LEtth ernetL iBat et Spi_Ethernet_putConstBytes() Store const bytes el{%:n"-—'ow
Spl'iEthemetiputByte Spi_Ethernet_putString()* Store string ifgsﬁleA:BrnJ{(:@getRequestJr11,@tmp, 3)=0)then 1/ do we have OFF command
SpiI_Ethee::eet_plLJJt Sg:'iﬁs Spi_Ethernet_putConstString()* Store const string f PORTAB .
p._ P 9 Spi_Ethernet_getByte()* Fetch a byte ( 0)then
- Spi_Ethernet_putConstBytes " tmp FFFO! ,memcpy?@lndexPage+340 @tmp, eg //h\ghlgh\ (yellow) ON
.. Spi_Ethernet_putConstString Spi_Ethernet_getBytes() Fetch bytes {mp:="44974E2" memcpylaindexpage+431, Gtmp, 6 o OFF
SpiiEthernetigetByte Spi_Ethernet_UserTCP()* TCP handling code
- Spi. Ethernet_getBytes Spi_Ethernet_UserUDP() UDP handling code b = ARG memcEy ondexbede 31, i, of frRemaNt yellow) OFe
Lt . N
- Spi_Ethernet_UserTCP || Spi_Ethernet_getipAddress() Get IP address |§R e‘#?;&rtégr‘\r;?égn\“pgﬁapﬂ|meTypeHTML) //Mnth}}ME MIME type
SpiiEtherne(UserUDP Spi_Ethernet_getGwlpAddress() Get Gateway address e + putStnng (@indexbage); // return to the library with the numberof lyteftaog\evaﬁrr\ss[n?\?n
L - Spi_Ethernet_getDnslIpAddress() Get DNS address
- Spi_Ethernet_getlpAddress — —
.. Spi_Ethernet_getGwlpAddress Spi_Ethernet_getlpMask() Get IP mask ﬁ;r;;m"spl Fe‘t‘neé?féoﬂsﬁ’é’s?p’iﬁxa’é%[%%‘;&“&&ﬁfy&?é? fbyte
- - in
...Spi_Ethernet_getDnslpAddress Spi_Ethernet_confNetwork()* Set network parameters veéult = /1 back to the library with the length of the UDP reply
SpiiEthernetigetIpMask Spi_Ethernet_arpResolve() Send an ARP request begin
- - - - // set PORTA as output
SpLEthernetﬁcoanetwork :pf_E::erne:_:en:UDPl() 0 zen: an gzz paCKett E%%Egﬁblt ;} ie[argOP%l} BO aos output (rele control pin)
- Spi_Ethernet_arpResolve pi_Ethernet_dnsResolve end an reques indexpage ==
- Spi_Ethernet_sendUDP Spi_Ethernet_initDHCP() Send an DHCP request <H““‘><head><"‘,',?;?;'é’e‘iﬁ'%';‘.&"a"{fg,f(e"}{Si;,é’;?;gﬁéﬁ%ﬂ{;;</h3>+
- Spi_Ethernet_dnsResolve Spi_Ethernet_doDHCPLeaseTime() Process lease time e alig obgcao?—*%gugz border=2><tr>"+
L o . ‘<td align=c r cols) <font size=4 color=white><b>Heat Contro|</b></font>+
.- Spi_Ethernet_initDHCP Spi_Ethernet_renewDHCP() DHCP renewal request 't<y/’§g><s/tg>n$|:tr>v<atld:h n. bgcol ; cggr‘\‘tEezr%«?olgf'nt?FTEFOgyd-W‘ ith=60"
- - ="5Ul jue=' =]
- Spi_Ethernet_doDHCPLeaseTime * SPI Ethernet Library functions used in program <}?&%§2ﬂid;§2/h¥m|§ S vloe O A o
- Spi_Ethernet_renewDHCP
ool i Lo L . . . i :&ﬁﬂg: Hl=gs m;m:zﬁﬂsw
pi_Graphic ibrary Other mikroPASCAL for AVR functions used in program: o Bhoska) 2o pifaskt
+---Spi_Gled_Init wIFAddv[
Spi_Glcd_Set Side g Spi_Init()  Initialize microcontroller SPI module sipAddr(3]
[ memcpy() Copy microcontroller RAM memory locations fystarts ENQEJ;”‘,’V{VX“@ rssggg,‘g;;” R%TUBEFO C5 biton PORTBF1,
. . SPI1 Init Advanced( SPLMASTER, _SPI_FCY_DIV4, _SPI_CLK_LO_LEADING);
memcmp() Compare microcontroller RAM memory locations SPI_Rd_Ptr:= @SPI

SPI Ethernet_ ser%CP Ptr f@SPI Ethernet_UserTCP;

SPI”Ethernet_UserUDP” Ptr = @SPT_Ethernet UserUDP;

SPI_Ethernet_| \mt(myMacAddr mylpAddr, SPI_ Ethernet FULLDUPLEX) ;

Code for this example written for AVR® microcontrollers in C, Basic and Pascal as well [ERCESINES Tt ARkt
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site:  WWW. mikroe com/en/articlel SPI Ethernet_doPacket() ; V4 proccssmcommg Ethernet packets
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