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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 mikroBASIC 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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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
EasyAVR5A 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

e,

Figure 1. MikroElektronika’s Serial Ethernet
module with ENC28J60 chip
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Example 1: Program to demonstrate control over Ethernet

( program enc_ethernet

Schematic 1. Connecting the Serial Ethernet module to a Atmega 32

my MAC address

‘ my IP address

! galewaﬁ/ (router) IP address

* network mask (¢ forexample 255.255.255.0)
‘DNS server IP addre

' default html page

‘ HTTP request buffer

“HTTP header

' HTML MIME type
“TEXT MIME type

one microcontroller pin, which enables you to govern a large number of appli-
ances or complete home automation system as well.

ttp
hanlme peHTM assmn

The screendump illustrates hpMimelypeThL s singh

the web page displayed by
the web browser after en-
tering the control system IP
address. In our example, ON

and OFF button clicks cause WA 0] pteon
the LED to be turned on ey

and off, thus simulating the | s
heating control system.
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mE ehternet NIC pinout

SPI_Ethernet_Rst as shit at PORTB.BO
SPI”Ethernet CS as sbit at PORTB.B1
SPI_Ethernet_Rst_Direction as sbit at DDRB.BO
SPI_Ethernet_CS Direction as sbit at DDRB.B1
‘end ethernet NIC definitions
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sub function putString(dim s as Abyte) as word
result =0

Heat Control

end sub

sub function SPI_Ethernet_UserTCP(dim byref remoteHost as byte[4],

~dim remotePort, localPort, reqLength as word) as word
dim cntas word “my reply length
g tmp as string[10]

if(localPort <> 80) then ‘1listen only to web request on port 80
It =0 exit

result =

Below is a list of ready to use functions contained in the SPI Ethernet Library.This

get 15 first bytes only of the request, the rest does not matter here
forcnt 0to14 get lequest[cnt] = SPI_Ethernet t_getByte() next cnt

library is integrated in mikroBASIC for AVR compiler. getRequestent] =
tmp ="GET i
Code ExplorerlQHeIp Leyboardl Spi_Ethernet_Init()* Init ENC28J60 controller |f£énsaincmp(@getReques( @tmp, 5) <> 0) then only GET method
= Spi_Ethernet_Enable() Enable network traffic
L) : : : . ="ON"
Spi_Ethernet_Disable() Disable network traffic }@ﬁs?iwggemequesm 1,@tmp, 2) = 0) then “do e F?%Xeb ON command
— Spi_Ethernet_doPacket()* Process received packet else et it
i ="OFF"
SPLEthernet Library Spi_Ethernet_putByte() Store a byte }fg‘rgemcmop(@getRequesH'l1,@tmp, 3)=0) then “do we have OFF command
- Spi_Ethernet_init | ORTA.BO =0 ’ clear PORTA bit0
S fE h 7d Pack Spi_Ethernet_putBytes() Store bytes endi
enai
p,'* themet_doPacket Spi_Ethernet_putConstBytes() Store const bytes i (PORTAB0) then
SpliEthernetfputByte Spi. Ethernet. putString()* Store string imp = $EEFFO0 memcpy(@indexPager340, trmp &) iahight yelow) ON
Spl_Ethernet_putBytes - - - - etmp #4974E2" memcpy(@indexPage+431, @tmp, 6) ' clear OFF
Spi_Ethernet_putString Spi_Ethernet_putConstString() Store const string mp ="#4974E2" memcpy{@mdexpage 1340, @tmp, ; dlear O
- — Spi_Ethernet_getByte()* Fetch a byte trgpf #FFFF00" memcpy(@indexPage+431, @tmp, 6) hlghhgm (yellow) OFF
- Spi_Ethernet_putConstBytes Spi_Ethernet_getBytes() Fetch bytes = putstring(ahitptiaden “HTTP header
-~ Spi_Ethernet_putConstString - bl . O DR e LTI ME e
SpiiEthernetigetByte Spi_Ethernet_UserTCP()* TCP handling code reéultb ot 9 ‘return to the hbrary W\[h megnumberof bytes to transmit
- - Spi_Ethernet_UserUDP() UDP handling code enasu
~ Spi_Ethernet_getBytes Spi_Ethernet_getlpAddress() Get IP address subfunction 5P Ethemet (U SPerU‘[LP(dtllgn l:y'ef[emottﬁHOStasdl;ytem
-~ Spi_Ethernet_UserTCP 1B - - im0 o o e o the oary withthe et ofth UDP ep
-Spi_Ethernet_UserUDP Spi_Ethernet_getGwlpAddress() Get Gateway address e:‘eéiu cctiomeibraywiineiengorhe Bbrrepy
SpiiEthernetigetIpAddress Spi_Ethernet_getDnslIpAddress() Get DNS address main: *set PORTA a5 output
Spi:Ethernet:getGwIpAddress Spi_Ethernet_getipMask() Get IP mask Sy BRI ED 95 output ele control pin)
- Spi_Ethernet_getDnslpAddress Spi_Ethernet_confNetwork()* Set network parameters t meade, HTIMVIT.TTP/J 152? (}K +ﬁh(r1(a)o)+hC(o?)§em type:”
.. Spi_Ethernet_getipMask Spi_Ethernet_arpResolve() Send an ARP request ;mmi yESScnpc __:eii(/p\am +J2fn('10)+chr(10)
- Spi_Ethernet_confNetwork Spi_Ethernet_sendUDP() Send an UDP packet zntsr)éll?<nT1e(ae?‘i;t|t|e>m|kroE|ektvon|ka</t|t|e></head><bodyt> +
--- Spi_Ethernet_arpResolve Spi_Ethernet_dnsResolve() Send an DNS request Ch form SnJar;\ef +Chr(34)+"input"+Chr(34)+" action="+Chr 34{ Chr(34E+ method="
. . r(34)+"get"+Chr(34)+"><table align=center width=200 gcolor—#4974 2 border-2><tv> +
- Spi_Ethernet_sendUDP Spi_Ethemet initOHCP() B e | e o ST L I S
i i i i chi dth= ="+Chi bmit"+Chi Iue='
SpFEthernetidﬁsResolve Sp!_Ethernet_doDHCPLeaseTlme() Process lease time ER@{: %V<|/ttd>3§dt¥:n-terg{é3r?z ; éu'og%?“ Iorl(]3>4<)l+ é’:,a l: 2 c: h N
Sp!_Ethernet_|n|tDHCP . Spi_Ethernet_renewDHCP() DHCP renewal request xr;td;(/ggi/t;ble;(/ ;ég(yéogy;(/m;bva ue="+Chr(34)}+"OFF"+Chr(34)+
- Spi_Ethernet_doDHCPLeaseTime * SPI Ethernet Library functions used in program myachddo) =00y acﬁggr[ J=34 myMacﬁgngk OxAg
: 0x76 m 4= 0x1o 0x3|
- Spi_Ethernet_renewDHCP P a?ﬁgqj 0'_ 53 phas 11 _2 S phiastal L35S plfesics) ]
Spi_Graphic LCD Library ther mikroBASIC for AVR functions used in program: ViEAGaT] = 168 auibAdara] = 20 auibAder] = 8
. Spi Gled Tnit O SIC ctions use program: Wﬁ)Addr[O] 19zgns pAddr[W] 168 nsFAddrlt[Z] ‘rl|vs pAddrrB =1
Spi:Gch:SeLSide g Spi_lInit() Initialize. microcontroller SPI module . ! starts ENC28J60 W\Cﬂé TS?&?,';@"R%TUBFTO CS biton PORTBF1,
memcpy() Copy microcontroller RAM memory locations gglwﬁwm: Adv(;nélefi(RSPld_ MASTER, _SPI_FCY_DIV4, _SPI_CLK_LO_LEADING)
memcmp() Compare microcontroller RAM memory locations SPI_Ethernet_UserTCP_Ptr = @SPI_Ethernet UsevTCP

Code for this example written for AVR® microcontrollers in C, Basic and Pascal as well

as the programs written for dsPIC® and PIC® microcontrollers can be found on our web

site:  www.mikroe.com/en/article/

SPI_Ethernet_UserUDP_Ptr = @SPI_Ethernet_U:
SPI_Ethernet_| \mt(myMacAddr mylpAddr, SPT_ E(hemet _FULLDUPLEX)

* dhep will not be used here, so use preconfigured addresses
SPI_Ethernet_confNetwork(ipMask, gwlpAddr, dnslpAddr)

" do forever

SPI Ethernet_doPacket() ' process incoming Ethernet packets
wend’

kend.
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