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All you need is a dsPIC30F4013 microcon-
troller and an ENC28J60 serial Ethernet chip.
This chip is a great solution for other micro-
controller families as well such as AVR, PIC etc.
The CviLux CJCBA8HF1YO RJ-45 connector
is used for connection to the Ethernet net-
work. An LED connected to the microcontrol-
ler PORTD.0 simulates a home appliance we
want to control.

The mikroBASIC for dsPIC 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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Serial Ethernet module connected to
EasydsPIC4A 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

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 PORTD analogue inputs.
The microcontroller pin should be
cleared and configured as an out-
put.

Step 4. Initialize the SPI module of the

dsPIC30F4013 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 PORTD.0.

Step 7. Read received data in an endless

loop.

The most important part of the program
is the Spi_Ethernet_userTCP function,
processing all received commands
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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 PORTD.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.

Figure 1. MikroElektronika’s Serial Ethernet
module with ENC28J60 chip
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Example 1: Program tgaemo_n_strate control over
Ethernet consisting of two files

( program home_auto

Schematic 1. Connecting the Serial Ethernet module to a dsPIC30F4013

include “home_auto_utils"

Of course, it is possible to control more than one microcontroller pin, which
enables you to govern a large number of appliances or complete home auto-
mation system as well.

dim myMacAddr as byte[6]
mylpAddr  as byte[4]

my MAC address
‘my IP address
main:

ADPCFG = OXFFFF

PORTD.0=0
TRISD.0=0

‘no analog inputs

‘ set PORTD.BO as output (rele control pin)

ika - Mozilla Firefox The screendump illustrates
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
the LED to be turned on
and off, thus simulating the
heating control system.

indexPage =

“<html><head><title>mikroElektronika</title></head><body>"+

“<h3 align=center>MikroE| i A ization System</h3>"+

“<form name="+Chr(34)+"input"+Chr(34)+" action="+Chr(34)+"/"+Chr(34)+" method="+
Chr(34)+"get"+Chr(34)+"><table align=center width=200 bgcolor=#4974E2 border=2><tr>"+
“<td align=center colspan=2><font size=4 color=white><b>Heat Control</b></font>"+
“</td></tr><tr><td align=center bgcolor=#4974E2><input name="+Chr(34)+"tst1"+
Chr(34)+" width=60 type="+Chr(34)+"submit"+Chr(34)+" value="+Chr(34)+"ON"+
Chr(34)+"></td><td align=center bgcolor=#FFFF00><input name="+Chr(34)+"tst2"+
Chr(34)+"type="+Chr(34)+"submit"+Chr(34)+" value="+Chr(34)+"OFF"+Chr(34)+
“></td></tr></table></form></body></html>"

myMacAddr[0] = 0x00 myMacAddr{1] = 0x14 myMacAddr[2] = 0xA5
myMacAddr[3] = 0x76 myMacAddr{4] = 0x19 myMacAddr[5] = 0x3F
pAddr[0]=192 mylpAddr[11=168 mylpAddr[2]=20 mylpAddr[3]=60

Ele [t Yew Hgoy Qookmaks Jooks el
G = C X @ (L)[weunsiene

(& Disable = 3 Cookies = ] C55+ | Forms = @ Images = () Information = * 7 Miscelaned

G-

P

MikroElekironika Home Automatization System

Heat Control

[ Lon] o]

e * starts ENC28J60 with: reset bit on PORTF.FO, CS bit on PORTFF1,
Done * ‘ my MAC & IP address, full duplex

Spi_lnit()
“full duplex, CRC + MAC Unicast + MAC Broadcast filtering
Spi_Ethernet_Init (PORTF, 0, PORTF, 1,

Below is a list of ready to use functions contained in the SPI Ethernet Library.This FaCAr g, Soi Ethernet FULLDUPLEX)

library is integrated in mikroBASIC for dsPIC compiler.

while true * do forever
SPI_Ethernet_doPacket() ' process incoming Ethernet packets
f g i wend
Code Eprorer|QHe|P lﬁeyboardl Spi_Ethernet_lInit() Init ENC28J60 controller end.
= = Spi_Ethernet_Enable() Enable network traffic ;:: :j
opl Re?d —|F spi_Ethernet_Disable() Disable network traffic module home_auto_utils
o Eth T Spi_Ethernet_doPacket()* Process received packet gg:iE Eﬁﬁﬁ?&%ﬁiﬁﬁfﬂ]sgy;ng:}%”f:f{x‘e'luvzﬁ?ﬁfﬁﬁaﬁgéflgh?ﬁoréﬁe""‘ype: anigA:L’:lr\m%grype
—S , ! 't Spi_Ethernet_putByte() Store a byte ,CZ;‘;U“ rl\)mr;gy:e CrIptas stringLi4] = text/plain+chri0)+chr ype
- Spi_Ethernet_ini h i i
e Ethemmet dopaciet Spi_Ethernet_putBytes() Store bytes e SR ——
- - Spi_Ethernet_putConstBytes() Store const bytes implements
zpl-ig:emetiputgyte Spi_Ethernet_putString()* Store string sub Ellltnit(i]on putConstString(dim const s as Abyte) as word
SpiI_Ethee::eet_pll:t Sg:'iﬁs Spi_Ethernet_putConstString()* Store const string “g';,'!egﬁg,;g_pmm(w S=s+1result=result + 1
Sp'_Eth t_p tC %B " Spi_Ethernet_getByte()* Fetch a byte end sub
D!_ ernet_putLonstoy .es Spi_Ethernet_getBytes() Fetch bytes subfunftion putString(dim byref s as byte[100]) as word
- Spi_Ethernet_putConstString 5 . : e sl <> 0
... Spi_Ethernet_getByte Spi_Ethernet_UserTCP() TCP handling code Spiaétﬁwemet_put yte(slresult]) result = result + 1
- Spi_Ethernet_getBytes Spi_Ethernet_UserUDP() UDP handling code endsub
-Spi_Ethernet_UserTCP | spiEthemet getipaddress) et IP address oS B e
- - - dim cntas word ' ' “my reply length
. Spi_Ethernet_UserUDP Sp!_Ethernet_getGwIpAddress() Get Gateway address ) tmp as string[10] N , )
.- Spi_Ethernet_getlpAddress Spi_Ethernet_getDnslpAddress() Get DNS address lr(leos.fjai‘lP:oBt <> 80) then listen only to web request on port 80
..Spi_Ethernet_getGwlpAddress Spi_Ethernet_getlpMask() Get IP mask ot
-~ Spi_Ethernet_getDnslpAddress Sl [ L) L | e b e SRy e e
.. Spi_Ethernet_getipMask Spi_Ethernet_arpResolve() Send an ARP request getRequest[cnt] =0 - -
- Spi_Ethernet_confNetwork Spi_Ethernet_sendUDP() Send an UDP packet }fr(ﬁﬁ?llggp(@gemequest, @tmp, 5) <> 0) then “only GET method
..Spi_Ethernet_arpResolve Spi_Ethernet_dnsResolve() Send an DNS request ext
- - endi
.. Spi_Ethernet_sendUDP Spi_Ethernet_initDHCP() Send an DHCP request tmp ="ON" )
.Spi_Ethernet_dnsResolve Spi_Ethernet_doDHCPLeaseTime() Process lease time '?Eﬁ'f‘ﬁg‘ﬂ@ge“‘eq”“m1’[?&%&5 Ol ghen dowe have ON command
- . . else
Sp!_Ethernet_|n|tDHCP . Spi_Ethernet_renewDHCP() DHCP renewal request ffré"nge?n SnﬁFg poumeuea11 gimp 20 o 0w hove OFF command
- Spi_Ethernet_doDHCPLeaseTime * SPI Ethernet Library functions used in program enﬁ’i‘?[’”- dlear PFORTD bit0
..Spi_Ethernet_renewDHCP Ef,’%sag RJrr";Sééth
. . . . . . i A en
Spi_Graphic LCD Library Other mikroBASIC for dsPIC functions used in program: imp = #LEH 00" memany(@indexPoge+340. gtmn 6] - hghiight (yellow) ON
i Spi Gled Init e}sne!p7 memcpy(@indexPage+431, @tmp, clear
SpiiGlcdiset Side al Spi_lnit() Initialize microcontroller SPI module {mp ;Z;é?;ﬁg&fm:mgg)){{giiggg;ggggﬁ;?rg“mgvg; :ﬁ@%g’ﬁ't (yellow) OFF
R memcpy() Copy microcontroller RAM memory locations endif
Compare microcontroller RAM memory locations Eﬂtf’c’r\‘t“i“"ﬁéé’k’l é?:{:\n?Hﬁtatd?\/?imeT eHTML) ;UWTtThPHhTEJ\?ﬁe:\;uMEt e
memcmp() P v cnt=cnt+ gutString(indegxg?ages;| » "HTML page first pava

result = cnt * return to the library with the number of bytes to transmit
end sub

Code for this example written for dsPIC® microcontrollers in C, Basic and Pascal as well sub function SPLEthernet UserUDP(dim byref remotetost as byte[4],

" N dim remotePort, destPort, req enggh as word) as wor
as the programs written for PIC® and AVR® microcontrollers can be found on our web [ ISR LR e B R el
site:  www.mikroe.com/en/article/ end
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