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ABSTRACT

It is basically know that any electrical appliance isontrolled with a
switch that regulates the electricity telectrical devices. As a reason of the latest
technological advancegutomationand wireless control oflevices hasecoming more
popular This project puts forttthe equipment which enables useto control their home
appliances using their cellular phonk.shows the construction and working of thevice to
wirelessly control the home appliandessed on GSM networking and 8051 microcontroller
Initially an authenticated signal is sent frohe tuseis cellular phone via Global System for
Mobile Communication (GSMpetworkto the phone which is fixed to the equipment. This
signal or code consists of the information about the function or action to be taken place i.e.
what appliance should be hed off or turned on. The receiver phone receives the DTMF
signalora SMS messagehat i s send from the userds phon
decoder or the GSM modemwhich in turn sends theoutput digital signal to the
microcontroller. Then the miocontroller, based on the received signal, controls the different
relays connded through ULN2003 Oarlington transistoy and triggers the required

appliance.

Key words GSM communication, Wireless Control, SMS, DTMF
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CHAPTER 1
INTRODUCTION



1. INTRODUCTION

During the present dayechnology is all about the automation and wireless
control of all the equipment used in industries, factories and households. Any equipment that
can be controlled wirelessly is more easily maintained and it responds very fast comparing to
the manual opeation of the equipment. It increases safety as well as speed of operation in
times of failure or damage. So here we presedesignvhich uses wireless technology for
switching of electrical appliancesThis project uses the application of wireless

commurcation i,e. GSM network for the wireless control of the electrical appliances.

In this project the applications of GSM network for the design of a circuit to
control the house hold appliances is shown, and also the design of thieaticcethod to
construct the system using GSM modem and 8051 microcontroller is explained. Various uses

and limitatonsof the system are being briefed.

1.1MOTIVATION

As a reason of drastic developmeint thefield of wireless communidansthese
days, the applications of this technology can be use&drioussectordor making daily tasks
comfortable and easy.

One such application can be used for control of electrical appliances which
results in effective andfficient use of electrical power reducing the I0Hsis area has yet to
be explored in major parts of the world. So we would like to take this opportunity to put

forward a cost effective method for the wireless switching of the electrical appliances.



1.2 OBJECTIVE

The mainaim of thedesign providedn this projectis to developa device to
have wireless control of home electrical appliances. Thealevice can be made sure to be
available at a low cost so that everyone can afitoithis is basically a device built for home
appliances control system that can provide remote accéssise holcklectrical appliances
at low costand in efficient wayThe electrical devices connected in the home, office or any
place, consume electricabwer, and there is an absolute necessity of saving of power as per
present day situation§o it is necesary to control electricaldevices more effectively and
efficiently at anytime from anywher&o this project is built for the sole purpose of eéfiti

control of electrical appliances.

This project is basically built on the process of wireless communication
through the GSM network. GSM plays a very important role in the present day life of a
person. Each and every person rdays has aell phone with him, and GSM network
makes the people across the world to communicate with each other. So as technology is
increasing so vastly noadays, everything in the world is being automated waireless for
the comfort of ma. So herave are building a device based on the GSM network to control
the electrical appliames through a cellular phonlerewe are going to deigna cellphone
based remote control of electrical appliances.This system is desmgd for controlling
arbitrarydevicesaccording to the necessity.ihcludes a celphonewhich is connected to the
designed systenBasically for the system to work a phone call is made to the designated
number or a message is being sent containing a passi®rthe caller press th&pecific
password, it reults in turning ON/OFF of the particuldevice. Theswitching ofdevices is

achieved by relays.
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2. BACKGROUND

Now-a-days there is a hugglvancement in the communication secédmost
all people nowa-days have access to mobile phones and thus the haslddeedbecome a
global village.At any given moment, angerson across the wortthn be contacted with the
help of amobile phone. Bumobile phones can not only used for the calling and sending
SMS purposes but als@w ideas can be generataad techniques can be develoexn it
that can furthe enhance its capabilitieSThere are huge technological advancements in
wireless communiden like Infrared and Bluetootlwhich mostly took place in the recent
years shows that the further improvements are in fact possible to make our life more easy and
comfortableHavi ng wireless control of al moisgt al |
interest and many systems are developed providing such co®oolsased on this ideaew
have designed a control system which is based on the GSM technology that effectively allows
control from a remote area to the desired locatit@tause of thisystem, there is no need
for a person to physically present to switch on/off the electrical appliances
Here our main objectiveis to designa system thawill enable us to have a
complete control of the interface on which it iséd. General objectigeof the project are
1 To coordinate appliances and other devices through the GSM network.
1 To eliminate the need of being physically present in any location for tasks involving
the operation of appliances within a household/office.

1 Minimize power and time wastage.



2.1GSM TECHNOLOGY

GSM implies worldwide framework for versatile correspondence. GSM is a
global advanced cell telecommunication. The GSM standard was proposed by ETSI
(European Telecommunications Standard Institute) in 1989. The primary business
administrations werdaunchel in 1991 and after its initial presentation in Europe, the
standard went worldwide in 1992. From that point forward GSM has turned into the most
broadly embraced and quickly developing advanced standard, and it is situated to turn into

the world's overwheing cell standard.

Today's third era GSM systems convey excellent and secure versatile voice and
information administrations with full abilities over the world. GSM is a massively fruitful
engineering and as uncommon story of worttevaccomplishment. Since the first GSM
system was industrialllaunched it turned into, the world's heading afabtestdeveloping
portable standard. The GSM Association evaluates that advances characterized in the GSM
standard serve 80% of the worldwigrtable business, including more than 5 billion
individuals crosswise over more than 212 nations and domains, making GSM the most

omnipresent of the numerous guidelines for cell systems.

Today's GSM stage isving, developing and a@ncing and as of now offers an
extended and characteristich "family” of voice and empowering administrations. The
Global System for Mobile Communication (GSM) system is cell telecommunication system
with an adaptable structural planning following th& SE Gsm900/GSM 1800 standard.
Seimen's usage is the advanced cell versatile correspondence framework D900/1800/1900

that uses the precise most recent innovation to meet each prerequisite of the standard.



2.2DTME (Dual Tone Multi Frequency)

The main principle of the DTMF is that it takes a number code from the number
pad converts it to DTMKEDual tone multi frequency) signal and a DTMF decoder converts
the DTMF signal to a digital code that can be fed to a microcontrdll®&®TMF generator
generates two frequencies corresponding to a number oricddle number pad which is
transmitted through the communication networks, constituting the transmitter section which
is simply equivalent to a mobile set. In the receiver phaet,QTMF detector IC, for example
MT8870 detects the number code represented by DTMF back, through the inspection of the

two transmitted frequencies. The DTMF frequencies representing the number codes is shown

below.

Table 2.2.1 DTMF frequencies corresponding to different number codes

1 2 3 A 697 Hz

4 5 6 B 770 HZ

7 8 9 C 852 Hz

* 0 # D 941 Hz
1209 Hz 1336 Hz 1477Hz 1633 Hz




DTMF generation ig. composition ofwo audio signal®r two tonesetween
the frequency 697Hz and 1633Hm.a DTMF each rowhasits own unique tone frequency
and also each column will have its own unique tone. The tone frequencies are selected such
that harmonics and intermodulation products will not cause any unreliable signalarithch
every tonealls within aproper bangassbefore valid decodintpkes place. If one tone falls
outside the banpass spectrum, tlaeecoder will become unreliabla DTMF decoders main

purposas to detect the sinusoidal signals in the presence of.noise

2.3GSM Module

GSM moduleSIM300 is being used in the project hereislfjust like a cell
phone with all theacilities of sending and receiving a message, sending and receiving calls.
It has a communication that can be programmed using AT commands. Thensigeal for
the GSM modem communication port include the following; audio input and output pins (for
connecting external hands free audio devices), mute control pin, flaghapmming signal
pins, externapower pins, and receiver and transmitter pins.

Here the RX and TX pins are used for the serial communication with the
microcontroller. Therare various AT commands theck the signal strength and connection
and SIM status etddere the Hyper Terminal is used to initially interface with coenputer
to check the modul e. I't also has an antenna
The basic AT commands are loaded into the program of microcontroller for it to interface

with the GSM module. The figure given below shows a GSM module.



FIG 2.3.1 GSM Module SIM300

2.48051 Microcontroller

At whatever point we are learning about new machine we need to think about
the machine capacity we are utilizing and we can do it by studying the internal hardware
design (device building design), and additionally to think about the size, number and the
extent of the registers.

A microcontroller is a single chip that contains the processor, the ROM, the RAM, a clock
and an /O control unit. It is additionally called a "workstation on a chip”(small computer).
Now a days billions of microcontrollers unitsi¢u's) are inserted every year in a different
items from toys to spaships. Case in point, a singleshicle utilizes 70 or more

microcontrollers. The below figure portrays a general block diagram of microcontroller.

9
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Fig 2.3.2 Block diagram of 8051 Microcontroller

The 8051 structure consists of the followsmecificcharacteristics

il
1

8 bit stack pointer (SP)
Internal ROMof 4kb

Internal RAM of 128 bytes

16 bit PC & data pointer (DPTR)

8nbit program status word (PSW)

4 register banks eadwontaining of 8 registers
80 bits of general purpose data memory
30 I/O pins arranged as 4 8 bit ports-{f%)

Two 16 bit timer/counter (T0'1)

Two external and three internal interrupt sources Oscillator and clock circuits.

10
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3. METHODOLOGY

3.1CIRCUIT DESIGN AND PROCEDURE

The block diagram of our projecs shown below in the fig3.1.0at is an
outline descriptiorof how we have implementedioproject and the various stepsolved in
it. From the block diagram given belpwhe first mobile station is used as a transmitting
section from which the user sends a code that contains commands and instructions to the
second mobile station which is based on a specific area whep®wtnol system is located,
through GSM networkThe received code can be in eitRefMF format which is send to the
DTMF decoder connected via headset jack of the photi@ough an SMS
The DTMF decoder converts it into digit signal and sends it to the
microcontroller interfaced to it. Then the microcongplprocesses the code and caroas
the specific operations. THé&LN2003 s used to drive the relay circuits which switches the
different appliances connected to thternface.
After connecting the circuit properly and assuming all the connections are
right the following steps are to be followed
1 The remote user send authenticated signal including commands to the receiver
phone.
1 Through the GSM etwork the signal is received by the receiver phone on the
device.
1 Then that DTMF signal is passed to the DTMF decoder to convert it to the digital
signal, and it sends them to microcontroller.
1 Microcontroller issues commands to the appliances and theedesonnected will

switch ON/OFF.

12



And if we are using GSM module, that is SMS mode, the signal send in the
form of SMS is send to the GSM module and then to microcontroller through serial

communication and then microcontroller amand the relays to switch the devices.

BLOCK DIAGRAM

POWER
USER'S SUPPLY
PHOME
—»  RELAY 1
(GSh
METWORK)
w»
DTME
RECEIVER 8051
¥ Decoderf —— ——» ¥ ULN2003 »  RELAY 2
PHOME EEM Module MICROCONTROLLER

4.{ RELAY 3

Fig 3.1.0 Block Diagram
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3.1.1 EQUIPMENT REQUIRED

Table 3.1.1 Equipment Required

Sr.no. Equipment Device Quantity
1 8051 microcontrolleiC AT89S52 1
2 DTMF decoder MT8870 1
3 Crystal Oscillator 3.579545 MHz 1
4 Crystal Oscillator 11.0592 MHz 1
5 Relays SPDT 3
6 Transistor ( Switching ) ULN2003 1
7 LEDGOGSs 4
8 Voltage Regulators NJM7805 2
9 Transformer 1
10 Bridge Rectifier 1
11 Capacitors As Req
12 Resistors As Req
13 GSM module SIM300 1

the devicet o

selected according tthe ratings of these equipmeselected andhlso for the efficient

In addition to these a cellular phoiserequired which hat be connected to

receive t

performance of the device.

Keil p Vision, in which we program the microcontroller to do the requwedk as desired,

and finally all the basic things like the breadboard, input pirtkets, soldering gun etc.

The software required for the programming of the 8051 microcontroller is

he

code from

t

he user 6s

14
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3.1.2POWER SUPPLY:

Basically any electronic circuit runs with a power supply. Here we are giving a
PP adzllLX & G2 GUKS @I NAR2dza L/ Qa dzaASR Ay
house at any instant. So in order to provide our circuit appropriate supply voltage a different
power circuit is to be made based on our requirement. The various steps included in the
circuit are explained below stepwise. And also various precautions are to be taken for the
safety of the electronic circuit designed. The different stages of the design of the circuit is
given below.

1. TRANSFORMER:

We reed a step down transformer of 22@18utput to supply all the

electronics involved. Heraithisdevice all the equipmeméquire aDC input of 5v and since

the regular input to the houses is®2we need a transformtr step down voltage
2. BRIDGE RECTIFIER:

The equipment needs BC supply, so the output from the transformes

connected to a bridge rectifier to make it D bridge rectifierbasically has four diodes

connected as shown below to provide rectificatibims configurationis a widely used, both

with individual diodes wired as shown and with single componengésidvhere the diode

bridge is wired internally.

&

Fig 3.1.1 Bridge Rectifier

15
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3. FILTER CIRCUIT

The filter circuit is simply acapacitor of 1000uf associated in parallel to the

power circuit. It goes about as a filter that seems to be, it filters outs the ripples present in the

circuit brought on throughout the rectification from the diodes in the bridge circuit.

Regardless of themount consideration is taken there are still ripples in the output voltage of

the circuit, which is destructive for the IC's utilized. So filter capacitor evokes them, along

these lines helping keeping up security in the outlined circuit.

4. VOLTAGE REGULATOR:

Then at last voltage controllers are associated over the circuit to secure the

supplies from any kind of voltage variances. All the gadgets we utilize are delicate and

sensitive, so protection from any kind of variances is vaportant. A voltage controller is

intended to naturally keep up a consistent voltage level.

gnd

out

SvDCo/p

230v ‘\,\ T
S0 Hz
) A

Fig 3.1.2 Power Supply Circuit
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3.1.3CONTROL CIRCUIT FOR BOTH DTMF AND SMS BASED

DESIGN
The control circuit basically contains all the electronic partsd | Ci8s, and

design is as follows

1. DTMF DECODER:
Today, most telephone equipment use a DTMF receiver IC. One common
DTMF receiver IC is the MT8870 that is widely used in electronic communications circuits.
The MT8870 is an 1pin IC. The pins are all connected as per the diagram shown below.

The input is given at the pin in+tand the digital output is taken the fronetpins Q1, Q2,

Q3,04
C1 ML sy
DTMF Input ~—]}
0.1pF >R1
* Sl Le,
1IN« C-:' VoD [
I¥- 2e/5T
‘—’\N\ &2 B A
R270kQ sep | R3390kQ
- N *e] *
. D o
X1 =3 = *
o
4”]'7 o2l TS
Gnd
MT8870D

Fig 3.1.3 DTMF Decoder IC (MTS8870)

17



2. 8051 MICROCONTROLLERATRE9552):

The Atmel AT89552 ijs a low power, high performance CMOsb#
microcontrollerhaving 8K bytes of insystem programmable flashemory. The on flash
memory permg the program memory to bdurther reprogrammed hsystem or by a
conventional notvolatile memory programmer. Bgdding versatile 8bit CPU with in
system programmable flash on a mobithic chip, the AtmelAT89552 is a powerful
microcontroller, whichgives an exceedgly flexible and cost effectivesolutionfor a lot of
people embedded control applications.

The hardwarepart is driven by a set of program instructions, or software.
User ace familiar withhardware and softwarean easily apply the microcontroller to the
problems We program the microcontroller takethe digital output from the DTMF decoder
through the pins of port P1, and then process to givagpsopriateoutput through the pin of

port PO to the relays carcted to switch ON/OFF of thparticularappliances.

3. ULN2003
ULN2003 is ahigh voltage andhigh current Darlington array IC. It contains
seven open collector Darlington pairs with common emitters. It is an arrangement obfa pair
bipolar transistorsEach channel or pair in ULN2003 is rated at 500mA and can withatand
peak current of 600mA. The inputs and outputs are provided opposite to each other in pin
layout Each driveradditionally holdsa suppression diode to dissipatdtage spikes while
driving inductive loads. The logical output for it is a negation, i.e. it gives alpvor a high

i/p and a high o/p for a low i/p. The logical diagram for the IC is shown below.

18
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2B

38

48

SB

6B

78

1 fl>cf’*— 16
2 {>cf_'H 15
3 Dcf—*ﬁ 14
4 {>cf_’H 13
5 Dof* 12
- {>cr*—4 11
7) Pl/\cl_’H 0

1C

2C

4C

7C

COM

Fig 3.1.4 ULN2003 IC Logic Diagram.

4. RELAYS:

The relays are the final stage of this device which plagry prominent role

to controlthe final appliancesThe principle on that theelays work is electromagnetic force.

When electricitystarts flowingthrough a coiljt becomes an electromagn8teel plates are

attracted by His electromagnét coils get attractedwhich is attached to a switch. So the

switchdés mot i o rcontfol@d by @urrentOfleviding thiowghhe coil, or not

respectively.

Arel ayos

v e r ig thauitscenfbe lisedftmolate different parts of

acircuit electrically It allows a low voltage circuit (e.g. 5v DC) to switch the power in a high

voltage circuit (e.g. 100v AC or more).

19



3.2LIMITATIONS

1 The proposed system only works in the places of good reception of signal and remote
areas where there is no strong GSM signal, thpetent does not respond always
1 There should be always continuous power supplied to the equipment so that the

microcontroller and phone connected to it works.

CIRCUIT DIAGRAM

Voltage
Regulator
+ N —1
H in out
1000uf | gnd 9
230v, |
50Hz Relayl
AC l A
in out T~
gnd
°
L. O A :
sl
L —] o Pl | —— w2 " o
0.1pf | Reset LI out Relay 2
— 10
X
ULN2003
470 |«
X Voo L |
X = 8051
100K .
e v > ALx «« Microcontroller ”
IN- 22pf
LED L M| ew
6s
2701K wet DTMF N N
[ |INH N
Pdwn @ PLL
Dﬁ x1 Q2 M P12
= 1, s N | pas
gnd
MT8870 AT89552

Fig.3.1.5Circuit Diagram
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4. RESULT

4.1 SIMULATION RESULT

Proteus software has been used for the simulatfothe circuit discussed

above. As t he DT MF

8051 microcontroller iprogrammed to use as the DTMF decoder in this case. The simulation

circuit is shown in the below given fig.511

decoder

MT8870 is

CoUf
I—E—-xmn LI =

TEXT>

e 2 S R S P0.1/AD1
il e [ 5 PO.2/AD2 |-

— £ g G XTAL2 PO.3/AD3

PO.4/AD4
PO.5/ADS
PO.6/ADE
PO.7/8D7

P2.0/88 =
P2.1i89 |-
P2.21810 =
231811 =
P24im2 4
P25i813
P26/814 5
P27i815

u =
P10 P3.0IRXD w11

T
S

L6
—— {5

D2

STEXT:

*
©
®

Fig.5.1.1 Simulation Circuit

LED-GREEN +
STEXT- . . .
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The simulation circuit is build such that, the 8051 microcontroller receives the
signal from the keypad through port P1 and it decodes the signal and then as per the
authenticated code, it sends the signal to the relay connected to the pins P3.4, R3.theand
same time, the LCD display is being used for the display of the code given by the user, and it
is connected to the microcontroller through the port P2.

The authenticated code given this project is 78 and after that to seledtiah
device to be turned omiserselect 1 02 and 0, 1 are pressed fan and off of the devices
individually. The simulated output is shown in fig.5.1.2 and the program code for the

microcontroller is given below.

............................. EETER

S R .
DXTALY PO.0/MADO it .

Cee POA/ADY |
S PO2/AD2 |yt

11.0592MHz XTAL2 PO.3/AD3 oot
n e PO.4iADd [
S L PO5/AD5 [t

e PO.BIADE it

H
o

PO.7/8D7 |2

P2.0/A8 =
P2.1i89 |+
P22i810 |
P2.3iA11 |5
P2.4im2 o
P2.5IM3 I
P26/A14 5
P27i815

P3AMAD [

P32MNTO [+
P33INTT [+
P340 [

PIORXD [t

BEREE. B

Fig.5.1.2 Simulation Result
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5. Conclusion

The project is aimed to design and impleme@SM based wireless control of
house hold electrical appliances.. After doing different tests and programming different
codes, eventulyl the obliged outcome is pubrivard. It is a fast and efficient approach to
control the devices. This equipment wogks/wherewith a great gathering od sign. At last
the obliged result is attained with GSM module Sim300 based outline for effective and

compelling result.
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