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ABSTRACT
This project is designed to improve the home safety and the conventional alarm system today. The project is not only a normal intercom but also detect any trying to enter the home by enter wrong ID and password and turn on the bell alarm, also tell the owner by calling his hand phone. The main focus of this project is to make an overall security system by access the home by many ways which include mobile password by generate the DTMF (Dual Tone Multi Frequency) tones using a cheap PIC Microcontroller and the corresponding circuit. The theory of the DTMF tones generation is discussed in quite detail with suitable graphs shown in this report, also by using keypad which you can save many ID’s and passwords reach maximum 15 one’s . This project is already done successfully since we saved three different password for mobiles and 15 by keypad, and able to make a call to a specific hand phone number and access the door.
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CHAPTER 1
INTRODUCTION




1.1 Background of the Project 
1.2 Objectives 
1.3 Problem Statements and significance of the project





[bookmark: _Toc312000227][bookmark: _Toc312057821][bookmark: _Toc312058204]CHAPTER 1 INTRODUCTION

[bookmark: _Toc312000228][bookmark: _Toc312057822][bookmark: _Toc312058205]1.1  Background of the Project 
This project is aimed at designing GSM door intercom that able to make a call to a specific hand phone when any one come to home and pressed a switch button. The increasing of the number of the stealing and house breaking cases especially when the people are not at home, need a system that can tell them if anyone trying to breaking home by enter not acceptable numbers for many times. By using AT command in our software program, a call can be made to the owner cheaply and easily without need to an extra expensive telecommunication system. The project which powered by 5V battery is made of a cheap PIC Microcontroller, DTMF decoder, keypad, LCD, switches and GSM modem. The project that would minimize the stealing cases either at homes, shops and offices will be a great deal and desirable for the potential buyers. It would be intercom + security system.

[bookmark: _Toc312000229][bookmark: _Toc312057823][bookmark: _Toc312058206]1.2 Objectives 
· To study the modem language (AT commands) and calling system. 
· To study the Dual Tone Multi Frequency (DTMF) tones generator theory. 
· To design the DTMF tones generator using software and C++ language. 
· To design digital door lock.
· To design the Keypad pressed number generator using software and C++ language. 
· Implement the AT command that able to make a call to a specific number using PIC Microcontroller and corresponding circuit from GSM modem when any visitor come to home or when there is a thief want to breaking home by access the door using password. In addition you will receive a message when any one enters your home using ID.





[bookmark: _Toc312057824][bookmark: _Toc312058207]1.3 Problem Statements and significance of the project 
Nowadays, the only ordinary intercom which just open the door by an element internal the home is not sufficient at all; since many visitors come when we outside. GSM door intercom will make a call to the owner mobile even though he is outside his home and there is a visitor also, the owner can open the door from any place in the world since it related to GSM network. Also bell alarm system is not sufficient since once the intruders the house, they can easily cut-off the system before the owners realize about that. So that, an alarm system that can immediately tell the owner is needed and it is very crucial for every house to have one. There are current existing systems that serve this objective, but due to the price not all people can have this at their home. The system of this project is cheap and easy to install since it used AT command as a language of the modem and make GSM modem to deal a specific number and to control the door remotely when the owner come to home by programmed a microcontroller to do all this.

































CHAPTER 2
LITERATURE REVIEW AND THEORY


[bookmark: _Toc312000233][bookmark: _Toc312000234]2.1 Ordinary Intercom
2.2 Alarm system



[bookmark: _Toc312000231][bookmark: _Toc312057825][bookmark: _Toc312058208]
CHAPTER 2 LITERATURE REVIEW AND THEORY

[bookmark: _Toc312057826][bookmark: _Toc312058209]2.1 Ordinary Intercom
Conventionally, the ordinary intercom which installed in our home, have the drawbacks of limited working range, that the owner should be inside the home to control the door lock. Use of a mobile phone for control the door can overcome these limitations. It provides many advantages, working range as large as the coverage area of the service provider, you can control the door lock from anywhere in the world. In this project, the door is controlled by GSM modem attached to the door that makes a call to the owner mobile phone. In the course of a call, if any button is pressed, a tone corresponding to the button pressed is heard at the other side of the call. This tone is called ‘dual-tone multiple-frequency’ (DTMF) tone. The pic microcontroller rceives this DTMF tone with the help of the modem stacked in the door. And when entering of numbers is finished, a compare will made by pic to make a decision for open the door or not.

In addition, when you forget your keys anywhere and you want to enter the home you can’t access the door without them!! In our project you can access it remotely without needing them just by enter the correct password.

Also you can know who enter your home all the day by received alarm message tell you that there is a person with specific ID enter your home, so if there is any crime happens, you can easily know who is it using messages you received in a specific time.
[image: untitled][image: untitledjj]
          Fig 2.1a : The intercom inside the home    Fig 2.1b : The same intercom with the front cover removed  

[bookmark: _Toc312057827][bookmark: _Toc312058210]2.2 Alarm system
Alarm system is a device that signals the occurrence of some undesirable event, normal alarm is not sufficient since once the intruders the house, they can easily cut-off the system before the owners realize about that. So that, an alarm system that can immediately tell the owner is needed and it is very crucial for every house to have one.

Our project provides this service with suitable cost that it can make a call immediately when anyone try to enter the home without permission of the owner by insert wrong keypad passwords.




[bookmark: _Toc312000235][bookmark: _Toc312057828][bookmark: _Toc312058211]`




[bookmark: _Toc312057829]CHAPTER 3
[bookmark: _Toc312057830]HARDWARE DESIGN

[bookmark: _Toc312000236]3.1 System Design 
[bookmark: _Toc312000237]3.2 Components Selection
[bookmark: _Toc312000238]3.2.1 GSM Modem SM5100B-D 
[bookmark: _Toc312000239]3.2.2 PIC 16F877A Microcontroller
[bookmark: _Toc312000240]3.2.3 Dual Tone Multiple Frequency (DTMF) Generator
[bookmark: _Toc312000241]3.2.4 7-ch Darlington Sink Driver ULN2003APG
[bookmark: _Toc312000242]3.2.5 LCD GK-D1602W-HP
[bookmark: _Toc312000243]3.2.6 Keypad 3x4
[bookmark: _Toc312000244]3.2.7 HXD Mount Piezo Buzzer

[bookmark: _Toc312057831][bookmark: _Toc312058212]CHAPTER 3 HARDWARE DESIGN
[bookmark: _Toc312057832][bookmark: _Toc312058213] 3.1 System Design 
In conventional home Intercom system, the door lock is controlled by press a switch exist on the internal element of the intercom. In our project DTMF tones will be generated according to the mobile keypad pressing. The system or circuit in the telephone will recognize the pressing of the keypad button and generate the different DTMF tones. The combination of tones according to any password numbers go through DTMF decoder to microcontroller and open the door or not, but before that when a switch button is pressed outside the door microcontroller  replace a call to a specific number which enter the password. In this project, the same concept will be used in order to make a call by a new way used for dialing. The project is based on the PIC Microcontroller in order to control all elements and component connect to it; DTMF decoder for mobile password, keypad for ID’s and passwords for many users, buzzer for alarm system, control circuit for the door lock (driver and solenoid) ,GSM modem attached to microcontroller using it as intercom (microphone, speaker and SIM card for AT command)  and certain software (will be discussed in chapter four), the DTMF tones will be generated when any mobile switches is pressed. A buzzer was added in the system to give an alarm signal if there any intrusion in the system to alarm people inside the home.
[image: ]









  Fig 3.1: Block diagram for the whole system
[bookmark: _Toc312057833][bookmark: _Toc312058214]3.2 Components Selection
We select suitable components taking into account they have features we need to implement our objectives.

[bookmark: _Toc312057834][bookmark: _Toc312058215]3.2.1 GSM Modem SM5100B-D 

GSM is widely used mobile communication architecture used in many projects and in most of the countries. This project used the interfacing of microcontroller with HyperTerminal and GSM module. It aims to familiarize with the syntax of AT Commands and their Information Response and Result Codes. 
HyperTerminal can be replaced by the microcontroller itself; thus avoiding the need of using a Computer to establish an interface, the controller itself sends a fixed AT command to the GSM module. The information response and result codes are received from GSM module. This would lead to an independent GSM based system.
The microcontroller is programmed to receive and transmit data at a baud rate of 9600 with GSM module.

[image: ]

Fig 3.1: Interface between GSM module and microcontroller

[bookmark: _Toc312057835][bookmark: _Toc312058216]3.2.2 PIC 16F877A Microcontroller

 	PIC 16F877, 8-bit microcontroller will be used for the controller. It was chosen to detect any switch triggered and analyzes the DTMF tones according to the predetermined hand phone number. This microcontroller has a 25 MHz processor (the current compiler runs the processor at 20 MHz), 33 input/output (I/O) pins, (8K*14words) of Enhanced FLASH program memory, (368*8bytes) of RAM, (256*8bytes) of data EEPROM. The PIC does not have an operating system and simply runs the program in its memory when it is turned on.

[image: ]

Fig 3.2: PIC 16F877A




[bookmark: _Toc312057836][bookmark: _Toc312058217]3.2.3 Dual Tone Multiple Frequency (DTMF) Generator

DTMF (figure 2.1) is associated with digital telephony, and provides two selected output frequencies (one high band, one low band) for a duration of 100 ms. DTMF generation consists of selecting and combining two audio tone frequencies associated with the rows (low band frequency) and columns (high band frequency) of a pushbutton touch tone telephone keypad. The low band frequencies are 697 Hz, 770 Hz, 852 Hz, and 941 Hz, while the high band frequencies are 1209 Hz, 1336 Hz, 1477 Hz, and 1633 Hz . The matrix for selecting the high and low band frequencies associated with each key is shown in Figure 2.2. 

[image: ][image: ]
                 
 Fig 3.3a The DTMF IC		              Fig 3.3b The DTMF frequencies and 										corresponding keys

Each key is uniquely referenced by selecting one of the four low band frequencies associated with the matrix rows, coupled with selecting one of the four high band frequencies associated with the matrix columns. The DTMF keyboard input decode 10 subroutine assumes that the keyboard is encoded in a low true row/column format, where the keyboard is stroked sequentially with four low true column selects with each returning a low true row select. The low true row and column selects are encoded in the lower and upper nibbles respectively of the accumulator, which serves as the input to the DTMF keyboard input decode subroutine. The subroutine will then generate the DTMF hexadecimal digit associated with the DTMF keyboard input digit. For example, in order to generate the DTMF tone for "1", a pure 697 Hz signal will be mixed with a pure 1209 Hz signal (see Fig 2.2) and so on.
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697 HZ 		       +		1209 HZ	     	      =                 	   “1”	


Fig 3.3c Two Pure Sine Waves combine to form the DTMF Tone for "1" 


[bookmark: _Toc312057837][bookmark: _Toc312058218]3.2.4 7-ch Darlington Sink Driver ULN2003APG

The ULN2003APG/AFWG Series are high−voltage, high−current Darlington drivers comprised of seven NPN Darlington pairs. All units feature integral clamp diodes for switching inductive loads.  Applications include relay, hammer, lamp and display (LED) drivers.


[image: ]

Fig3.4: 7-ch Darlington Sink Driver ULN2003APG

[bookmark: _Toc312057838][bookmark: _Toc312058219]3.2.5 LCD GK-D1602W-HP

	Using to display characters and show the output of operations that happened in the system.
 
[image: ]

Fig 3.5: LCD GK-D1602W-HP
[bookmark: _Toc312057839][bookmark: _Toc312058220]3.2.6 Keypad 3x4
12 Button Keypad switch, ideal for code or data entry. 

[image: ]
Fig 3.6: Keypad 3*4
[bookmark: _Toc312057840][bookmark: _Toc312058221]3.2.7 HXD Mount Piezo Buzzer

[bookmark: _Toc312000245]Miniature, Compact  Mount Buzzers in AC and DC type, ideal for use with Microcontrollers and Control Systems. Low current consumption and loud sound output.
[bookmark: _Toc312000246]In order to make a security system, using HXD Mount Piezo Buzzer can alarm the people inside the home if there is any trying of access keypad system.

[image: ]

Fig 3.7: HXD Mount Piezo Buzzer


















CHAPTER 4
SOFTWARE DESIGN

4.1 System Design 
4.2 Software Used
[bookmark: _Toc312000250]4.2.1 PCW 'C' Compiler
[bookmark: _Toc312000251] 	4.2.2 PIC Bootloader
4.2.3 Protuse ISIS Professional
[bookmark: _Toc312000252]4.2.4 AT command


[bookmark: _Toc312000247][bookmark: _Toc312057841][bookmark: _Toc312058222]CHAPTER 4  SOFTWARE DESIGN
 
[bookmark: _Toc312000248][bookmark: _Toc312057842][bookmark: _Toc312058223]4.1 System Design 
Figures (4.2, 4.3 and 4.4) show flowcharts of the whole programming structure of GSM door intercom and how the system works. 

The software is written in ‘C’ language and compiled using Code Vision PCW 'C' compiler. The source program is converted into hex code by the compiler. Burn this hex code into pic 16f877A microcontroller. The source program is well commented and easy to understand. 

The following diagram shows the all connection which was drawn by protuse.
[image: ]

Fig 4.1: Project pins connection between elements
[image: ][image: ][image: ][image: ][image: ]Fig 4.2: Whole Flow chart
[image: ][image: ][image: ]


[bookmark: _Toc312000249][image: ]

[bookmark: _Toc312057843][image: ][image: ][image: ]Fig 4.4: Saved passwords subroutine
[bookmark: _Toc312057844][bookmark: _Toc312058224]4.2 Software Used 

The software is written in ‘C’ language and compiled using Code Vision PCW 'C' compiler. The source program is converted into hex code by the compiler. Burn this hex code into pic 16f877A microcontroller. The source program is well commented and easy to understand. 

[bookmark: _Toc312057845][bookmark: _Toc312058225]4.2.1 PCW 'C' Compiler

This software is being used to design and write the programming code of the project in C++ language. The code then will be compiled to generate the hex file to be burn into the PIC Microcontroller. One of the advantages of this compiler is to provide higher level programming for designer to solve their errors which appears in the code.
[image: ]
Fig 4.4: PCW 'C' Compiler


[bookmark: _Toc312057846][bookmark: _Toc312058226]4.2.2 PIC Bootloader
 
 	This software is being used to download the hex file of the source code into PIC Microcontroller. It also has a window to display the output of the code. Fig 4.5

[image: ]

Fig 4.5: Bootloader

[bookmark: _Toc312057847][bookmark: _Toc312058227]4.2.3 Protuse ISIS Professionl

This software is being used to simulate the hole project and test the code and principle of the work before applying them actually using hardware components. Fig 4.6
[image: ]
Fig 4.6: Protuse
[bookmark: _Toc312057848][bookmark: _Toc312058228]4.2.4 AT command
AT commands are also known as Hayes AT commands. There are different views to understand the meanings of "AT". Some call it "Attention Telephone", whereas others interpret it as "Attention Terminal" commands. 
AT commands allow giving instructions to both mobile devices and ordinary landline telephones. The commands are sent to the phone's modem, which can be a GSM modem or PC modem. Different manufacturers may have different sets of AT commands. Fortunately, many AT commands are the same.
AT commands can be used for operations that are usually done from the keypad, for instance calling a number, sending, reading, or deleting an SMS, reading and deleting phonebook data, reading the battery status, reading the signal strength, and so on.
AT Commands can be simulated by using Hyper Terminal as shown below in Fig 4.7.
[image: ]

Fig 4.7: Applying AT command on a hyper terminal program










CHAPTER 5
Combinations and Connections

[bookmark: _Toc312000254]5.1 Combinations of Individual Circuits
[bookmark: _Toc312000255]5.1.1 DTMF Decoder Circuit
[bookmark: _Toc312000256]5.1.2 Basic circuit for PIC Microcontroller 
[bookmark: _Toc312000257]5.1.3 Keypad 3x4
[bookmark: _Toc312000258]5.1.4 SM5100b GSM Module
[bookmark: _Toc312000259]5.2 Connections between Circuits


[bookmark: _Toc312000253][bookmark: _Toc312057849][bookmark: _Toc312058229]CHAPTER 5 
Combinations and Connections

[bookmark: _Toc312057850][bookmark: _Toc312058230]5.1 Combinations of Individual Circuits
	Connect each circuit alone to test them before make the hole circuit to ensure that they work correctly.

[bookmark: _Toc312057851][bookmark: _Toc312058231]5.1.1 DTMF Decoder Circuit

	Build DTMF Decoder is the first step in the system, which can analyze the mobile signal and convert it into binary one, in other words the decoder uses digital counting techniques to detect and decode all 16 DTMF tone-pairs into a 4-bit code, then it sends the output digital signal to Pic microcontroller. 
In our case we connected GSM module with DTMF Decoder but in the first trying to check the DTMF Decoder circuit we connected it with a Mobile, as we will see in chapter six.
[image: ]
Fig 5.1: DTMF Decoder circuit
[bookmark: _Toc312057852][bookmark: _Toc312058232]5.1.2 Basic circuit for PIC Microcontroller 
  
	Basic circuit make an easy connection between Pic microcontroller and other components in the system, also it makes the download of software on Pic by PC more easier to send/receive data to/from, but PCs modem don't have a serial port so we need a USB to serial converter.

[image: ]

Fig 5.2: Interface between PC and PIC using serial cable

In Serial Communication the line that is used to transmit data is called Tx and the line used to receive data is called Rx. The PIC MCU uses TTL level for logic that is a 1 is a 5v and 0 is 0v but RS232 standard uses different scheme for logic level.
[image: ]
Fig 5.3: The basic circuit
[bookmark: _Toc312057853][bookmark: _Toc312058233]5.1.3 Keypad 3x4

	In order to insert an ID and Password of the intercom, keypad connection was needed to work this properly; the inserted key will be analyzed by Pic microcontroller which connected with Keypad.

[image: ][image: ]

        Table 1: output arrangement of keypad                 Fig 5.4a: circuit diagram of keypad       

 [image: C:\Users\shadia\Desktop\graduaton picture\P1010472.JPG]
Fig 5.4b: Keypad in the system
[bookmark: _Toc312057854][bookmark: _Toc312058234]5.1.4 SM5100b GSM Module
	
In our project we connected  SM5100b GSM module with basic circuit, microphone, speaker and DTMF Decoder.

[image: C:\Users\shadia\Desktop\graduaton picture\P1010476.JPG]
Fig 5.5: GSM SM5100B module
[bookmark: _Toc312057855][bookmark: _Toc312058235]5.2 Connections between Circuits
	After finishing the individual combination, we combine all the parts together in order to do specific mission see (Fig 5.6).

[image: ]
Fig (5.6): The hole connection before fixed them on Home










[bookmark: _Toc312000260]CHAPTER 6
Compact Report
*Our System with Nokia 6230i*

6.1 Connecting Nokia Mobile with DTMF Decoder 
6.2 Connecting Nokia Mobile with Pic Microcontroller
6.2.1 Voltage divider
6.2.2 Fbus and Mbus
6.2.3 USB Host Shield
6.2.4 GSM Module 


[bookmark: _Toc312057856][bookmark: _Toc312058236][bookmark: _Toc312000261]CHAPTER 6 Compact report (Our System with Nokia 6230i )

We studied the AT command with Nokia 6230i Mobile, also we connected the mobile with DTMF Decoder and it worked correctly. Our choice of choosing Mobile phone is due to its low cost and its internal modem which supports AT Commands that we need to use in our project. But when we reached the step of joining the Pic with Nokia Mobile we found that this connection is complicated and not sufficient, so we decided to replace it with GSM Module ; and the next sections in this chapter discuss the methods of connecting mobile with pic microcontroller. 

[image: mhtml:file://C:\Users\shadia\Desktop\جدييد\Nokia%206230%20-%20Wikipedia,%20the%20free%20encyclopedia.mht!http://upload.wikimedia.org/wikipedia/commons/thumb/2/20/Nokia_6230i_front.jpg/220px-Nokia_6230i_front.jpg]

[bookmark: _Toc312000263]Fig 6.1: Nokia 6230i mobile



[bookmark: _Toc312057857][bookmark: _Toc312058237]6.1 Connecting Nokia Mobile with DTMF Decoder 

We connected Nokia Mobile with DTMF Decoder circuit; we connected the tip to input and ring to ground. As demonstrated below:

[image: ]










                                               Fig 6.2: Tip and Ring of mobile headphone cable


[image: G:\graduaton picture\P1010453.JPG]
Fig 6.3: Mobile with DTMF

[bookmark: _Toc312000265][bookmark: _Toc312057858][bookmark: _Toc312058238]6.2 Connecting Nokia Mobile with Pic Microcontroller
We check three methods for connecting Nokia6230i Mobile with Pic microcontroller in order to separate the Pc from the system.
 
[bookmark: _Toc312000266][bookmark: _Toc312057859][bookmark: _Toc312058239]6.2.1 Voltage divider

This is the simplest method to connect Nokia Mobile with Pic Microcontroller; in this way when mobile transmit data to the Pic microcontroller at 3.3v pic will accept this level voltage and consider it as logic '1' but when pic transmit data at 5.0v the mobile can't receive it since its range of voltage between (0-3.3) volt. The differences of level voltages will make us to use voltage divider to solve this problem, as shown below.     

 
[image: ]

[bookmark: _Toc312000267]Fig 6.3: Voltage divider between PIC and mobile







[bookmark: _Toc312057860][bookmark: _Toc312058240]6.2.2 Fbus and Mbus

Before make this connection we study the following pinout for nokia 6230i under the back cover.

[image: ]
[image: ]
Table 6.1: 6 pin Nokia 2-rows cell phone internal proprietary connector

FBUS is unidirectional Asynchronous Serial BUS, has separated TX-RX line and it has same function for AT command, it works on 115.7K Baud so it is not possible to interface with MC (except those can work with 115K baud). 

Phones with no modem don't support AT Commands. They work on FBUS protocol. MBUS is bi-direction Asynchronous Serial BUS, multiplexed TX-RX line. See Fig (6.4)

[image: F:\DCIM\101_PANA\P1010578.JPG][image: C:\Users\Enas\Pictures\enas pic\amazing week\UNIV\P1010442.JPG]

Fig 6.4: Connect Mobile Using FBUS Method

[bookmark: _Toc312000268][bookmark: _Toc312057861][bookmark: _Toc312058241]6.2.3 USB Host Shield

First of all we studied the external pop port pin out of Nokia 6230i Mobile and how to connect these pins to pic microcontroller by USB cable so we decided to replace pic 16 with pic 18 since it does not has USB pins (D+ and D-).

[image: ][image: ]

Fig 6.5: Pop Port Pinout of Nokia 6230i Mobile

The port contains signals for handsfree microphone, stereo speakers, FBus Rx/Tx or USB signals for the phones supporting them, power output for feeding the accessories that dont have their own batteries, and the Accessory Control Interface (ACI), a bidirectional serial control bus for connection of phone accessories, with a proprietary protocol.

[image: ]

Table 6.2: 14 pin Nokia pop-port cell phone proprietary connector at the cellular phone

The PIC18FX455/X550 device family contains a full-speed and low-speed compatible USB Serial Interface Engine (SIE) that allows fast communication between any USB host and the PIC microcontroller. The SIE can be interfaced directly to the USB, utilizing the internal transceiver, or it can be connected through an external transceiver. An internal 3.3V regulator is also available to power the internal transceiver in 5V applications.

But unfortunately mobile phone cannot consider as USB host so we need a connection point between it and pic 18 microcontroller, after a hard search we found this connection point which is USB Host shield.
USB Host shield converts from USB (D+ and D-) to serial (Tx and Rx) so that there is no need to use pic 18 microcontroller. The shield exists in configurations compatible with 5V and 3.3V Arduino boards. Modern phones have standard GSM chip interface implemented and accessible via so-called "data port". The oldest phones implement TTL level asynchronous serial interface by means of "custom" USB data cable, which is just proprietary connector on one end, standard USB connector on the other end, and USB-to-serial converter chip between them. Newer cell phones have USB-to-serial converter built-in.

In our case we need to get the mobile phone talking with arduino and USB Host shield through cable and connecting them to pic microcontroller. When we studied USB Host with Arduino and found that if we used USB Host we would need MUX3421, also Symbian file must be downloaded on Nokia Mobile. so there is a special protocols and configurations for USB to deal with. 

[image: ]
Fig 6.6: USB Host shield

[image: F:\anoooooooooooos\AT&FBUS\EHuBe Projects  Connecting Nokia phone to arduino ( USB Cable)_files\nokiatousbhostbynfsp.jpg]

Fig 6.7: serial to USB cable

[bookmark: _Toc312000269][bookmark: _Toc312057862][bookmark: _Toc312058242]6.2.4 GSM Module 

 	As we said previously every method has disadvantages so we decided to use Arduino to communicate over a GSM mobile telephone network using the SM5100B Cellular Shield, since it is easy to deal with and more flexible, also it supports AT Commands. It has unlimited transmission range and distance, so we can use it in any place.
GSM can easily send and receive data across the mobile network, and it can transmit instructions or commands or receive them from Pic microcontroller. More specifically, within the scope of this article we will do so mainly using text or SMS messages.   
[image: mhtml:file://C:\Users\shadia\Desktop\Tutorial%20Arduino%20and%20GSM%20Cellular%20–%20Part%20One%20«%20t%20r%20o%20n%20i%20x%20s%20t%20u%20f%20f.mht!http://tronixstuff.files.wordpress.com/2010/11/gsmshieldrawss.jpg?w=300&h=134]
Fig 6.8: GSM modem
GSM Features 
1. Range - unlimited
2. 2 way speech (full duplex) .
3. 2 x Volt free relays momentary output to control automatic gates or door lock.
4. Easy to use.
5. Check reception by SMS text.
6. Easy programming by DTMF on any telephone handset, or SMS text.
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CHAPTER 7
Discussion and Conclusion

7.1 Problems we Faced 
7.2 Future improvement
7.3 Conclusion
7.4 Commercial Study  




[bookmark: _Toc312057863]
[bookmark: _Toc312058243]CHAPTER 7  Discussion and Conclusion

[bookmark: _Toc312000277][bookmark: _Toc312000271][bookmark: _Toc312057864][bookmark: _Toc312058244]7.1 Problems We Faced 

[bookmark: _Toc312000278]We faced a lot of problems during the work but we will discuss main ones.
 
· [bookmark: _Toc312000279]DTMF Decoder doesn’t work!!
[bookmark: _Toc312000280]After we connected it as shown below (see fig 7.1) we note that it doesn’t response when send tones by mobile. 

[image: ]
[bookmark: _Toc312000281]Fig 7.1: DTMF decoder circuit


But we found that this IC is very sensitive to the input signal and the fixed resistances which exist on pins 2 and 3 should be variable in order to make impedance matching between headphone and decoder, so we used potentiometer to adjust suitable values for them.

· [bookmark: _Toc312000282]MCU Basic Circuit 
We connected the basic circuit but we found that there is a mistake in the oscillation, so we check the 4MHz crystal capacitor and other capacitors then we changed some of them and the circuit operated.

· LCD GK-D1602W-HP 
After we connected LCD  to pic as shown in its datasheet, it didn’t display anything so we solved this problem by using 2KΩ variable resistor and adjust it.

· Power supply gave 5 + .2v 
Some elements need exactly 5v like GSM module, so the solution that we must check the power supply and ensure that it gives 5volt.







[bookmark: _Toc312057865][bookmark: _Toc312058245][bookmark: _Toc312000272]7.2 Future improvement

· Access the Door by sending a message
We will improve our project by open the door using a message which can be analyzed by Microcontroller.
· Change saved password by sending a message
In the future we can program the pic microcontroller to compare the received password with saved password and set the new password which is sent in the same message.
· [bookmark: _Toc312000274]Sensors
We can add many sensors as safety alarms Sensors which can be associated with intercom and a response device. The most common security sensors indicate the opening of a door or window or detect motion.
· Video Intercom
We can use a camera and connect it with our project to capture a picture for any person comes to home and send this picture for the owner using GSM modem.


[bookmark: _Toc312057866][bookmark: _Toc312058246]7.3 Conclusion

 	In conclusion, it can be claimed that the project of GSM Door intercom with keypad and security system provide benefits in improving the ordinary intercom. By only 5V battery, low-cost PIC Microcontroller and other circuit, this system can be applied at any houses, offices or shops as long as they need a security system to protect their possession. The size of this project can be reduced by design the PCB (printed circuit board) of the PIC and the corresponding circuit in the smallest way.  

  
















[bookmark: _Toc312000276][bookmark: _Toc312057867][bookmark: _Toc312058247]7.4 Commercial Study  
In our project we tried to use elements which has more needed functionality with high efficiency and minimum cost. The lest below shows the cost of each component used in the project.

	Name of element
	Cost (NIS)

	DTMF Decoder MT8870D
	10

	GSM Modem SM5100B-D
	500

	LCD Wh1602DYGK
	50

	Pic16f877A
	40

	7 HXD Mount Piezo Buzzer
	5

	Keypad 3x4
	25

	MUX232
	5

	Serial Cable
	35

	solenoid
	20

	Driver ULN2003
	6

	Other Components
	120

	 Total cost 
	816
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[image: ]
[image: ][image: ]

[image: ]




[bookmark: _Toc312057870][bookmark: _Toc312058250]Appendix B: PIC 16F877A
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Appendix C: MAX 232
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1. Sleeve: usually ground

2. Ring: Right-hand channel for stereo signals, negative
polarity for balanced mono signals, power supply for power-
requiring mono signal sources

3. Tip: Left-hand channel for stereo signals, positive polarity
for balanced mono signals, signal line for unbalanced mono
signals

4. Insulating rings
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25 AUDIO

The module supports the following voice codec:
« Ful-Rate
«  Enhanced Full Rate

Two different microphone inputs and two different speaker outputs are supported.

2.5.1 Audio Interface
Table 13: Audio Pin Description
Pinnumber  Pinname  Type Description Function
18 EARSPKP  AO Earphone Differential Positive Output
16 EARSPKN  AO Earphone Differential Negative Output
14 EARMICP Al Microphone Differential Positive Input
12 EAR_MICN Al Microphone Differential Negative hput Voice Band
4 AUX_SPKP  AO  Auxiliary Speaker Differential Positive Output
Auxiliary Speaker Differential Negative
58 AUX_SPKN  AO Output
Auxiliary Microphone Differential Positive
42 AUX_MICP Al Input

Auxiliary Microphone Differential Negative )
50 AUX_MICN Al Input Auxiliary Voice Band
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2.5.2 Typical Microphone Inputs Characteristics

The gain of MIC inputs is intemally adjusted and can be tumed from 9dB to 42dB.

Table 14: Microphone Electrical Characteristics

Parameter Conditions/Comments Min. Typ. Max. Units

Input common mode range 06 18 Vv

PGA gain range 9 42  dB

Maximum analog input range after PGA Differential @5V
Digital audio output sample rate 8 khz
ADC resolution 13 bits

ADC signal to (noise + distortion) ratio 62 B
16 bits

Digital output word

2.5.3 Typical Speaker Outputs Characteris tics

The gain of speaker outputs is internally adjusted and can be tumed from -21dB to 12dB

Table 15: Speaker Electrical Characteristics

Parameter Conditions/Comments Min. Typ. Max. Units
Maximum differential output voltage =14 %
Maximum single-ended output voltage 14 %
Output common mode voltage 11 v
Minimum load resistance 16 a
21 12 B

gain range
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2.54 Typical Microphone Connection

Two MIC inputs already include the biasing for an electret microphone allowing easy connection to the
headset.

The connection can be either differential or single ended; but using a differential connection in order to reject
common mode noise TDMA noise is strongly recommended.

Recommended characteristics for the microphone Type: Electret
«  Impedance: 2.2Kohm
«  Sensitivity: 42dB(typ)
« SNR > 50dB min
«  Frequency response compatible with the GSM specifications

2.5.4.1 Differential Connet
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It shall drive up to 200mW speaker without external amplifier.
These traces have to be isolated from the others by ground on the motherboard layout.
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3.3

Reading Data EEPROM Memory

To read a data memory location, the user must write the
address to the EEADR register, clear the EEPGD con-
trol bit (EECON1<7>) and then set control bit RD
(EECON1<0>). The data is available in the very next
cycle in the EEDATA register; therefore, it can be read
in the next instruction (see Example 3-1). EEDATA will
hold this value until another read or until it is written to
by the user (during a write operation).

The steps to reading the EEPROM data memory are:

1

Write the address to EEADR. Make sure that the
address is not larger than the memory size of
the device.

2. Clear the EEPGD bit to point to EEPROM data
memory.

3. Setthe RD bit to start the read operation.

4. Read the data from the EEDATA register.

EXAMPLE 3-1: DATA EEPROM READ

BSF  STATUS,RP1

BCF  STATUS,RPO Bank 2

MOVF  DATA_EE_ADDR,W ; Data Memory
MOVWF  EEADR i Adaress to read
BSF  STATUS,RP0 ; Banx 3
BCF  EECON1,EEPGD ; Point to Data
i memory
BSF  EECON,RD i EE Read
BCF  STATUS,RPO i Bank 2
MOVF  EEDATA,W i W - EEDATA

The steps to wite to EEPROM data memory are:

1

2.

L

L

10.

EXAMPLE 3-2:

If step 10 is not implemented, check the WR bit
to see if a write is in progress.
Write the address to EEADR. Make sure that the

address is not larger than the memory size of
the device.

Write the 8-bit data value to be programmed in
the EEDATA register.
Clear the EEPGD bit to point to EEPROM data
memory.
Set the WREN bit to enable program operations.
Disable interrupts (if enabled).
Execute the special five instruction sequence:
+ Wite 55h to EECON2 in two steps (first

to W, then to EECON2)
+ Wite AAh to EECONZ in two steps (first

to W, then to EECON2)
+ Setthe WR bit
Enable interrupts (if using interrupts).
Clear the WREN bit to disable program
operations.

At the completion of the write cycle, the WR bit
is cleared and the EEIF interrupt flag bit is set.
(EEIF must be cleared by firmware.) If step 1 is
not implemented, then fimmware should check
for EEIF to be set, or WR to clear, to indicate the
end of the program cycle.

DATA EEPROM WRITE
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34 Writing to Data EEPROM Memory

To write an EEPROM data location, the user must first
wite the address to the EEADR register and the data to
the EEDATA register. Then the user must follow a
specific write sequence to initiate the write for each byte.

The write will not initiate if the write sequence is not
exactly followed (write 55h to EECON2, write AAh to
EECON2, then set WR bit) for each byte. We strongly
recommend that interrupts be disabled during this
code segment (see Example 3-2).

Additionally, the WREN bit in EECON1 must be set to
enable write. This mechanism prevents accidental
writes to data EEPROM due to errant (unexpected)
code execution (i.e., lost programs). The user should
keep the WREN bit clear at all times, except when
updating EEPROM. The WREN bit is not cleared
by hardware

After a write sequence has been initiated, clearing the
WREN bit wil not affect this write cycle. The WR bit wil
be inhibited from being set unless the WREN bit is set.
At the completion of the write cycle, the WR bit is
cleared in hardware and the EE Write Complete
Interrupt Flag bit (EEIF) is set. The user can either
enable this interrupt or poll this bit. EEIF must be
cleared by software.

STATUS, RP1
STATUS, RPO
EECON1,WR

51

STATUS, REO
DATA_EE_ADDR,W
EEADR
DATA_EE_DATA,W
EEDATA

STATUS, RPO
EECON1, EEPGD

EECON1, WREN

INTCON, GIE
s5n

EECON2

2an

EECON2
EECON1, WR

INTCON, GIE
EECON1, WREN

iWait for write
ito complete

;Bank 2

iData Memory
jAddress to write
iData Memory Value
ito write

;Bank 3

iPoint to DATA
smemory

jEnable writes

;Disable INTs.
iwrite s5n
iWrite AAR

iSet WR bit to
ibegin write
iEnable INTs.
iDisable writes
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TOSHIBA ULN2003,04APG/AFWG

TOSHIBA Bipolar Digital Integrated Circuit - Silicon Monolithic.
ULN2003APG,ULN2003AFWG
ULN2004APG,ULN2004AFWG
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7-ch Darlington Sink Driver

‘The ULN2003APG/AFWG Series are high-voltage, high—current
darlington drivers comprised of seven NPN darlington pairs.

Al units feature integral clamp diodes for switching inductive
loads.

Applications include relay, hammer, lamp and display (LED)
drivers.

Features

Output current (single output): 500 mA max
High sustaining voltage output: 50 V min
Output clamp diodes

‘Inputs compatible with various types of logic
‘Package Type-APG: DIP-16pin

‘Package Type-AFWG: SOL-16pin

Input Base

Type ot B Designation

ULN2003APGAFWG 2750 T s vomos

ULN20D4APGIAFWG | 10.5ka__| 81015V PMOS, GMOS.

ULN2003APG
ULN2004APG

DIP16.P-3002.54A

ULN20D3AFWG
ULNZDB4AFWG

SO0L16P150.1.27A

Weight
DIP16-P-300-254A - 1.1 (typ)
SOL16-P-150-1.27A 0150 (typ)
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Features

+ Complete DTMF Receiver
+ Low power consumption

+ Internal gain setting amplifier

+ Adjustable guard time

+ Central office quality

+ Power-down mode

+ Inhibit mode

+ Backward compatible with MT8870C/MT8870C-1

Applications

+ Receiver system for British Telecom (BT) or
CEPT Spec (MT8870D-1)

« Paging systems
+ Repeater systems/mobile radio
+ Credit card systems

+ Remote control

+ Personal computers

+ Telephone answering machine

May 2005
Ordering Information

MT8870DE 18 Pin PDIP Tubes
MT8870DS 18 Pin SQIC Tubes
MT8570DN 20PinSSOP  Tubes
MT8870DSR 18 Pin SOIC Tape & Reel
MTBS70DNR  20Pin SSOP  Tape & Reel
MTBS70DNT  20Pin SSOP*  Tubes
MTBS70DE1  18Pin PDIP*  Tubes
MT8670DS1 ~ 18PinSOIC"  Tubes
MT8S70DNR1 18 Pin SSOP*  Tape & Reel
MTBS70DSR1  18Pin SOIC*  Tape & Reel
MT8870DET-1  18Pin PDIF*  Tubes
MT8670DS1-1 ~ 18PinSOIC®  Tubes
MT8870DSR1-1_18 Pin SOIC*_ Tape & Reel

“Pb Free Matte Tin
-40°C to +85°C

Description

The MT8870D/MTBE70D-1 is a complete DTMF
receiver integrating both the bandsplit fiiter and digital

decoder functions
capacitor — techniq

The filter section uses switched
ues for high and low group filters;

the decoder uses digital counting techniques to detect

and decode all 16

DTMF tone-pairs into a 4-bit code.
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MT8870D/MT8870D-1

Data Sheet

Extemal component count is minimized by on chip provision of a differential input amplifier, clock oscillator and

latched three-state bus interface.
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MT8870D/MT8870D-1

ZARLINK ISO2-CMOS Integrated DTMF Receiver

SEMICONDUCTOR
Data Sheet
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o, Symbol Function

1V Powersupply(+5V)
2 Vs GND
3 Vo Contrast Adjustment

4 RS HILRegister solect signal

5 RIW HiLRead/witesignal
6 E ML Enabie signal
7 DBO HiL Dats bus fine
8 D81 ML Dato bus line
9 DB2 ML Data bus line
10 DBI HIL Data bus live
11 DBA HIL Data bus fine
12 DBS ML Data bus line
15 DBS ML Data bus line
14 DB7__HiL Data bus e
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