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FUNCTION OF SWITCHES AND MOBILE KEYS

Switches | Mobile key Function
51 1 Select Device 1_: OWOff
52 2 Select Device 2  On/Of
53 3 Select Device 3 : On/Off
54 4 Select Device 4 On/Of
55 5 Select Device 5 : OWORf
55 6 Select Device B ; OOl
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SNAPS AT A GLANCE:
PREFACE

Curriculum is the blue print of the teaching-learning process. It needs to be upgraded in the light of changing needs of the Industries and Technological advances in order to produce quality technicians of required competencies. Keeping in view the requirements of the world of work, the curriculum of diploma includes “Project Work” as a part of the final semester. This aims at developing appropriate knowledge and the performance skill of the diploma holders to suite them for various job positions.

Project Work is considered as one of the pioneering input in the technical learning process. By doing project works, the students get great exposed to real technical skills as they implement the theory; which they have learned into working models. In addition to that, they also search for new and latest technologies from various sources like internet, magazines, journals etc. It also leads to their personality development, like seminar presentation skill etc.

Each project done by a student must have a project report that specifies each particular of the project in complete details. Project report contains a certificate which is a proof against the student’s specialization on that project. It contains the block diagram, circuit diagram, list of all the specified components, theory, circuit description, procedure, data sheets of components used and appendixes in addition such that a new person (with fundamental ETC knowledge) can understand the project and can do the same without any guide.
This project report also contains the future applications of the concern technology.

INTRODUCTION: 
     

Here is a circuit that lets you operate your home appliances like lights and water pump from your office or any other remote place. So if you forgot to switch off the lights or other appliances while going out, it helps you to turn off the appliance with your cell phone. Your cell phone works as remote control to your home appliances. You can control the desired appliance by presetting the corresponding key. The system also gives you voice acknowledgement of the appliance status.

        The Project “Home Automation using mobile communication” has different sections such as:
                           1. Microcontroller
                   2. DTMF decoder
                   3. Voice recording and playback device
SPECIFICATION

1. Microcontroller
I/P    Requirements
1. Operating Voltage          -> 6-9Vdc ± 10%
2. Input current                -> 100mA 
3. Battery used                 -> 6V, 4.5A
O/P Requirements
1. O/P Voltage                   -> 6-9Vdc ± 10%  

2. Ripple voltage                -> 1-5% 
3. Current                          -> 250mA

2. DTMF decoder
 I/P    Requirements
1. Operating Voltage         -> 5-6Vdc ± 10%

2. Input supply                  -> 230Vac, 50Hz

3. Input current                -> 250mA 

4. Protection                     -> Medium blown Fuse 

O/P Requirements
1. O/P Voltage                   -> 5v ± 10%  

2. Ripple voltage                -> 1-5% 
3. Relay                             -> 6Vdc, 200Ω
4. RMS current                 -> 1A

3. Voice recording and playback device
I/P    Requirements
1. Operating Voltage         -> 12Vdc ± 10%

2. Input supply                  -> 230Vac, 50Hz

3. Input current                -> 250mA 

O/P Requirements
1. O/P Voltage                   -> 5v ± 10%  

2. Ripple voltage                -> 1-5% 
3. Relay                             -> 12Vdc, 200Ω
4. RMS current                 -> 1A

APPLICATIONS
As name suggested, it is going to be used in home automation. It is used to control the home appliances by mobile phone from anywhere.   
BLOCK DIAGRAM
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BLOCK DESCRIPTION
In the course of a call, if any button is pressed, a tone corresponding to the button pressed is heard at the other end of the call. This tone is called ‘dual-tone multiple-frequency’ (DTMF) tone. The received tone is processed by the AT89C51 microcontroller with the help of DTMF decoder MT8870. The decoder decodes the DTMF tone into its equivalent binary digit and this binary number is sent to the microcontroller.

DTMF signaling is used for telephone signaling over the line in the voice-frequency band to the call switching centre. The version of DTMF used for telephone tone dialing is known as ‘Touch-Tone.’ DTMF assigns a specific frequency (consisting of two separate tones) to each key so that it can easily be identified by the electronic circuit. The signal generated by the DTMF decoder is a direct algebraic summation, in real time, of the amplitudes of two sine (cosine) waves of different frequencies, i.e., pressing ‘5’ will send a tone made by adding 1336 Hz and 770 Hz to the other end of the line.  

CIRCUIT DIAGRAM
CIRCUIT DESCRIPTION
The circuit diagram shows the circuit diagram of home automation using mobile    communication. It comprises microcontroller AT89C51, DTMF decoder MT8870, voice recorder and playback device APR9600 and a few discrete components.


Microcontroller AT89C51 is at heart of circuit. It is high performance, low power, 8 bit microcontroller with 4 KB of flash programmable and erasable read only memory used as  on-chip program memory, 128 bytes of RAM used as internal data memory, 32 individually programmable input/output(I/O) lines divided into four 8bit ports. A 11.0592MHz              crystal (XTAL1) is used to provide basic clock frequency for the microcontroller. Capacitor C3 and resistor R3 from power on reset circuit, while push to on switch S20 is used for manual reset.
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VOICE RECORDING CHART

Switches | Trigger of IC Vaice
59 1 Narne of Device 1
510 2 Narne of Device 2
511 3 Narme of Device 3
512 4 Narne of Device 4
513 5 Narne of Device 5
S14 6 Narne of Device B
515 7 “Status on”
516 8 "Status OFf






Port pins P1.0 through P1.7 of the microcontroller are configured to get the input from push to on switches S1 through S8. Pins of port1 are pulled high via resistor network rnw1. Port pins p2.0 through p2.4 are configured to receive the decoded signal from DTMF receiver MT8870. The functions of corresponding switches (S1 through S8) and cell phone keys are shown in table I.


The DTMF decoder is used for decoding the mobile signal. It gets DTMF tone from the mobile headset’s speaker pins and decodes it into 4 bit digital signal. The DTMF decoder is operated with a 3.579 MHz crystal (XTAL2). In DTMF receiver MT8870 (IC3), capacitor C12 is used to filter the noise and resistors R6 and R7 help to amplify the input signal using the internal amplifier.


Pin 16 of IC3 connected to resistor R5 provides the early steering output. It goes high immediately when digital algorithm detects a valid tone pair (signal condition). Any momentary loss of signal condition causes ESt to return to low state. Pin 17 of IC3 connected to capacitor C11 is bidirectional, acting as steering input/guard time output (St/GT). A voltage greater than threshold of steering logic VTSt detected at St causes the device to register the detected tone pair. The guard time output resets the external steering time constant, and its state is a function of ESt and voltage.


The 230v AC main is stepped down by transformer X1 to deliver the secondary output of 9V, 500mA. The transformer output is rectified by a full wave bridge rectifier comprising diodes D1 through D4, filtered by capacitor C16 and then regulated by IC7806 (IC5). Capacitor C15 bypasses the ripples present in the regulated 6V power supply. LED3 acts as a power on indicator and resistor R16 limits the current through LED3.

Recording and Playback:



To record the voice in IC2, follow Table III. Close SPST switch S19 to make pin 27 of IC2 low. Thereafter, press and hold switches S9 through S16 to record corresponding voice message. LED2 flashes to indicate audio recording.  


For playback of any device status, open SPST switch S19 and press the corresponding switch (S9 through S16). The recorded audio can be heard from the speaker connected to pins 14 and 15 of IC2. 


PROGRAM

$slarge

$regfile = “89c51cc.DAT”

$crystal = 11059200

“ DECLARATION OF FUNCTIONS

Declare Sub Keypad

Declare Sub Device_action

Declare Sub Voice_alert

Declare Sub Dtmf_input

“ INPUT FROM  DTMF  DECODER

Dtmf_a Alias P2.4

Dtmf_b Alias P2.3

Dtmf_c Alias P2.2

Dtmf_d Alias P2.1

Dtmf_ack Alias P2.0

“ INPUT FROM KEYPAD

Key_1 Alias P1.0

Key_2 Alias P1.1
Key_3 Alias P1.2

Key_4 Alias P1.3

Key_5 Alias P1.4

Key_6 Alias P1.5

Key_a Alias P1.6

Key_v Alias P1.7

“  OUTPUT  TO  AUDIO  SELECTION

Aud_1 Alias P0.0
Aud_2 Alias P0.1

Aud_3 Alias P0.2

Aud_4 Alias P0.3

Aud_5 Alias P0.4 

Aud_6 Alias P0.5

Aud_on Alias P0.6

Aud_off Alias P0.7

“Aud_rewind Alias P2.6

“INPUT FROM APR9600

Aud_busy Alias P2.7

“ OUTPUT  TO  DEVICE

Device_1  Alias  P3.0

Device_2  Alias  P3.1

Device_3  Alias  P3.2

Device_4  Alias  P3.3

Device_5  Alias  P3.4

Device_6  Alias  P3.5

“CONTROLLING MODE SELECTION

Device_a  Alias P3.6

Device_b  Alias  P3.7

BILL OF MATERIALS
A) EQUIPMENTS REQUIRED

	SL NO.
	DESCRIPTION
	SPECIFICATION
	MODEL NO.
	QUANTITY

	1
	Oscilloscope
	dual trace
	Aplab
model no.-5347
	1no.

	2
	Digital multimeter(DMM)
	0-720v ac
0-1000v dc.

Continuity test with buzzer


	DT308 B
	1no.

	3
	Tool kit
	
	
	1 no.


B) Components Required
	SL.NO.
	DESCRIPTION
	SPECIFICATION
	Reference designation
	QUANTITY

	01
02
	Resistors:
i) Carbon Film Resister(CFR)

Capacitors:
ii) Electrolytic  

    Capacitor
iii) Ceramic  

    Capacitor

	100 KΩ ± 5%, 1/4W

330 KΩ  ± 5%,1/4W
10KΩ ± 5%,1/4W
470uf, 10V

0.47uf
22pf
0.1uf

	 R1, R2

 R3
 R4 -R8

C7
C1
C2,C3, C5, C7
C4
	1no. each
1no. each


	03
	Transformer
	12-0-12V, 500mA
	X1

	1no.



	04
	Diode
	1N4007
1N4148
	D1,D2,D3 
D4,D5
	3nos.

	05
	Crystal
	3.57MHz
12MHz
	Xtal1
Xtal2


	1no. each

	06
	ICs
	Microcontroller

(AT8951)

Motor driver

(APR9600)

DTMF decoder
(MT8870)

NOT gate

(ULN2003)


	IC1
IC2

IC3

IC4
	1no. each

	07
	Submergible Pump
	230Vac, 50Hz
	M1
	1no.

	08
	Battery 
	6V,4.5A
	BAT
	1no.

	09

	PCB
	Single sided

	-

	2no.



	10
	Cabinet
	Sheet metal
	-

	1set.

	11
	Power chord
	SWG-22mm, 3pin plug
	-
	1no.

	12
	Mobile
	Nokia, 2600
	-
	1no.


TESTING RESULTS

Procedure

For testing the circuit,  we have to be confirming about the connections and then give the ac supply to the circuit. Then its output is to be measured with the multimeter and the wave is to be visualized in the oscilloscope.
Observation
The  output obtained by DMM is nearly 5.22V and the ripple was observed in the CRO.                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                             

Results & Conclusion
1. The Cell Phone Operated Watering System  or GSM module is remotely controlled by any mobile. When mobile number of GSM module is called by other any mobile, then it will automatically receive the call due to auto answering   

          mode. Upon pressing a number in mobile, DTMF tones will be generated in mobile of GSM 

          module. This DTMF signal is again decoded and given to microcontroller which is finally 

          actuating a relay drive to control single phase AC submergible Pump.

     2. Automated Garden Lamp is an arrangement where lamps of the garden will be ON only in 

         night and automatically switched off in day light. This circuit is built based on a light    

         sensor as LDR (light dependent resistor).
     3. Security system contains person detector circuit, Voice Recorder & Playback circuit and 

         Digital codes lock circuit for garden gate which is verified by taking a demo module.  
SAFETY & PRECAUTIONS

Before all, check the components, connecting wires, relay etc. for continuity test or their value & for their proper working .then we precede further. 

BEFORE SOLDERING
      1. Clean all the components’ leads. Else, leads will not hold the solder.

      2. After cleaning the leads should be tinned. Else, the soldering won’t be perfect & will not 
          give proper continuity.

      3. Tinning should not be so thick. Else the components cannot enter into the pads on the 
          PCB.

      4. While tinning, the components shouldn’t be over heated. Else, the components may burn.

FOR MOUNTING THE COMPONENTS ON THE PCB

      1. Insert the components (especially the resistors and capacitors) at the proper position & 
         alignment (for unidirectional devices) by observing the footprints. Else, the circuit will be  

         wrong.

 2. If required then bend the component leads at perfect right angle. Else, the components 
          will bend ant different components may get shorted.

 3. Maintain a suitable gap between the components and PCB surface. Else, the components 
     can’t dissipate heat properly.

FOR SOLDERING
1. Heat the soldering iron properly. Else, soldering can’t be done properly.

2. Use flux for the ease of melting the solder but not in excess. Else, the soldering will be 
    black in appearance.

3. Keep the soldering tip clean always. Else, there will be dry soldering.

4. Avoid fans/wind during soldering. Else, there will be bridge soldering.

5. The multi-strand wires should be twisted to give a single structure. Else, any strand may   

    get shorted with some other components /tracks in the PCB.
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APPENDIX:
1.  Atmel AVR Microcontroller Primer: Programming and Interfacing

2. AVR start up 
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