1. OBJECTIVE
To make an INTELLIGENT SECURITY SYSTEM based on 8051 8-bit microcontroller.It has various household and official applications which are used in our day to day life. So it has practical importance in todays life for   various security purposes. Now a days it is used on the ground level means it is used in many works today.
2. INTRODUCTION
Programmable number lock system is a high security number lock system that can be 
 used as Intelligent security system. The present system is very user friendly.
This system is a combination of software and hardware at its best. We have used an 8051      Microcontroller kit for interfacing our system.

 In the present design we can lock a door. The door is locked using a four digit code (password). The code can be set as per the user’s desire, hence the name ‘PROGRAMMABLE’.For the door to be unlocked the user should enter the code that has been entered when the door was locked. The door will unlock and SEVEN SEGMENT will displays ‘P’ with BUZZER sound. In case the user enters wrong code  BUZZER will be activated but this time the volume will be much less as compared to previous case.

3. BLOCK DIAGRAM AND DESCRIPTION
The following figure shows the relationship of different module.
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Fig. 3.1 Block diagram of intelligent security system
DESCRIPTION OF BLOCK DIAGRAM
The description of  the block diagram is given below:
THE SYSTEM HAS THREE UNITS, namely:

(i) Keyboard unit

(ii) Display unit

(iii) Control unit 

(i) Keyboard section:-

The keyboard unit consists of 10 number keys, 1    unlock key and 1 lock key. These are all push button switches. This unit is used to enter the codes into the System. It is also used to request the system to lock/unlock the selected device.

(ii) Display section:-

The display section contains 1 segment display. This unit displays the status of System
(a) when seven segment displays ‘E’:- Then it indicates   that we have to enter the                                                              Code in order to lock the device.
 (b) when seven segment displays ‘C’:-    Then it  indicates that the system is locked. 

(c) when seven segment displays ‘P’:-     Then it indicates that the system get opened.
 (d) when seven segment displays ‘F’:-     Then it indicates that the system will remain  
 locked as you have entered the wrong password.
 This section is detachable . If detached it does not effect the working of the whole system.

(iii) Control section:-

The control unit is the heart of the whole system. It contains the necessary circuitry for the control of the device. This unit lock/unlock a door entering a password using the keyboard. If the code entered to unlock the device is wrong, then a silent alarm is triggered.

The keyboard unit and display unit are connected to this unit.

All these three units are merged together to form the whole system.

4. CIRCUIT DIAGRAM:-
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Fig 4.1 Circuit diagram of intelligent security system 
 WORKING
After switching on the power the first thing we do is to press ‘LOCK’ key so that we can 
enter a 4-digit password using 10 keys. When ‘LOCK’ key is pressed, ’E’ is displayed on seven segment. Then 4-digit password is entered using the keys and as the four digit is entered, ‘C’ is displayed on seven segment display. This 4-digit password is stored at the RAM location of 41h to 44h. 

Now if we want to open the system, then first we have to press the ‘UNLOCK’ key. After that we have to enter 4-digit password and that password will be stored at RAM location from 51h to 54h. 

This 4-digit password which we entered is compared with the one we used to lock the system, which is stored at RAM location from 41h to 44h. 

Now two cases arise, first if the two passwords match and second if two passwords doesn’t match.If they match, our system gets unlocked and seven segment displays ‘P’ with a buzzer sound.

In case the password entered by us is wrong then our system remains closed and seven segment displays ‘F’ with a buzzer sound at low volume. You can at most make 5 attempts to unlock the system.
5. PCB LAYOUT
6. COMPONENT DESCRIPTION
The components used in the circuit of the intelligent security system are 8051 microcontroller, seven segment display, crystal oscillator, resistors, capacitors and buzzer. The descriptions of these components are given as:
6.1 8051 MICROCONTROLLER

A microcomputer built on single semiconductor chip. It used for dedicated applications such as automatic control of equipments, machines and process in industry, instrumentation, commercial and consumer appliances. Since the single-chip microcomputers are generally used in control applications, they are called as microcontrollers.

The microcontroller 8051 is a low-power, high-performance CMOS 8-bit microcomputer with 128 bytes of RAM and 4K bytes of ROM. The device is manufactured using Atmel’s high-density nonvolatile memory technology.
Microcontroller are particularly suitable for real-time control  (closed loop control).In case of microcontroller, program is fixed. The user does not prepare program for a particular application. A program for a microcontroller is developed in a laboratory and tested. Then it is stored in ROM/EPROM of microcontroller. Hence, ROM/EPROM of a microcontroller is known as program memory. As data and intermediate results are store on RAM, it is called data memory    
6.1.1 INTRODUCTION

In 1981, Intel Corporation introduced an 8- bit microcontroller called the 8051. It was called as a “System on chip”. Intel refers to it as MCS-51.It is a 40-pin DIP. It has been provided with improved instruction set and contains a number of additional electronic circuitry for specific functions. Atmel AT89S52 is a powerful microcomputer which provides a highly-flexible and cost-effective solution to many embedded control applications. 

6.1.2 ARCHITECTURE OF 8051
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Fig. 6.1 Architecture of 8051
6.1.3 FEATURES OF 8051
· 8-bit CPU with registers A (the accumulator) and B.
· 16-bit program counter {PC} and data pointer {DPTR}.
· 8-bit program status word {PSW}.
· 8-bit stack pointer {SP}.
· Internal ROM  or EPROM {8751} of 0K {8031} to 4K {8051}.
Internal RAM of 128 bytes which comprises of:-.

· 4 register banks, each containing 8-registers.

· 16-bytes which may be addressed at bit level.
· 80-bytes of general purpose data memory.
· 32-I/O pins arranged as four 8-bit ports; P0-P3.
· Two 16-bit timer/ counter; T0 andT1.
· Full duplex serial data receiver/transmitter: SBUF.
· Control registers TCON, TMOD, SCON, PCON, IP and IE.
· Two external and three internal interrupt sources.
· Oscillator and clock circuits.
6.1.4 CLOCK GENERATION AND CLOCK CIRCUIT
The heart of the 8051 is the circuitry that generates the clock pulses by which all internal Operations are synchronized. Pins XTAL1 and XTAL2 are for connecting a resonant network to form an oscillator.
The clock frequency f, establishes the smallest interval of time with in the microcontroller, called the pulse ‘P’. The smallest time interval to accomplish any simple instruction, or part of a complex instruction, however, is the machine cycle. The machine cycle is itself made up of six states. A state is the basic time interval for the discrete operation of the microcontroller such as fetching an opcode byte, decoding an 

opcode, executing an opcode or writing a data byte.

Program instruction may require one, two or four machine cycles to be
executed, depending upon the type of instruction. Instructions are fetched and executed by the microcontroller automatically beginning with the instruction located at ROM memory address 0000h at the time the microcontroller is first powered on or reset.

To calculate the time any particular instruction will take to be executed, find the no of cycles, C. The time to execute that instruction is then found by multiplying c by 12 and dividing the product by the crystal frequency:

Tinst = c*12*d / crystal frequency

6.1.5 8051 REGISTERS

(a) General purpose registers: 
Registers (R0-R7): Set of 8 auxiliary registers. These are 4 such banks in lower INTERNAL RAM.

Program counter and data pointer
The 8051 contains two 16-bit registers:

The program counter (PC) and the data pointer (DPTR).Each is used to hold the Address of a byte in the memory.PC contains the address of the next instruction byte to be fetched i.e. Program instruction bytes are fetched from locations in memory that are addressed by the PC.Program ROM may be on-chip, or totally external for all addresses from 0000h to 0FFFFh. 
The PC is automatically incremented after every instruction byte is fetched and may also be altered by certain instructions such as jump and call instructions. The PC is the only address that does not have an internal address.The DPTR register is made up to two 8-bit registers, named DPH and DPL, which are used to furnish address for an internal external code access and external data address.

The DPTR is under the control of program instructions and can be specified by its 16-bit name, DPTR, or by each individual byte name, DPH and DPL.DPTR does not have a single internal address; DPH and DPL are each assigned an address.

(b) A and B CPU Register
The 8051 contain 34 general purpose, or working registers. Two of these registers A and B, hold results of many instructions, particularly arithmetic and logical operations, of the 8051 central processing unit (CPU). The other 32 are arranged as a part of internal RAM in four banks, B0-B3, of eight registers and comprise the mathematical core.

The A (accumulator) register is the most versatile of the two CPU registers and is used for many operations, including addition, subtraction, integer multiplication and division, and Boolean manipulations.The A registers also used for all data transfers between the 

8051 and any external memory.

The B register is used for multiplication and division operations and has no other function other than serving as a location where data may be stored.

6.1.6  PROGRAM STATUS WORD (PSW)
Bit            Symbol                                               Function

7                CY (Carry Flag)

used in arithmetic, jump, rotate 

                                                            and Boolean instructions                     

6                AC (Auxiliary Flag)         used for BCD arithmetic

                                                            Instructions.                                          

5                 F0                                     user flag 0

4                 RS1                                  Register bank select bit 1                                                                      

3                 RS0                                  Register bank select bit 0

                   RS1        RS0

                     0             0            
Select register bank 0

                     0             1             
Select register bank 1  

                     1             0             
Select register bank 2

                     1             1             
Select register bank 3

2               OV (Overflow Flag)          used in arithmetic instructions

1                -                                         Reserved for future use

0                P                                        shows parity of register A; 

                                                             (1=odd parity)                                                             

6.1.7 THE STACK AND THE STACK POINTER
The stack refers to an area of internal RAM that is used in conjunction with certain opcodes to store and retrieve data quickly. The 8 bit stack pointer register is used by the 8051 to hold an internal RAM address that is called The Top of Stack. The address held in the SP register is the location in the internal RAM where the last byte of data was stored by a stack operation.
When data is to be placed on the stack, the SP  increments before storing data on the stack so that the stack grows up as data is stored. As data is  retrieved from the stack, the SP decrements to point to the next available byte of stored data.

6.1.8 TIMER COUNTER
The 80C51 has two 16-bit Timer/Counter registers: Timer 0 and Timer 1. Both can be configured to operate either as timers or event counters. In the “Timer” function, the register is incremented every machine cycle. Thus, one can think of it as counting machine  cycles. In  the “Counter” function, the register is incremented in response to a 1-to-0 transition at its corresponding external input pin, T0 or T1. 

6.2. SEVEN SEGMENT DISPLAY
The Seven Segment display which has been used here is common anode type as all the anodes of the LED’s are connected to common supply of +5V. The LED’s will glow whenever a logic zero will be given to their cathodes. No BCD to Seven segment decoder has been used here as all the required codes are provided by the 8051-microcontroller itself.
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Fig. 6.2 Seven segment display 
6.2.1  Common Anode 7-segment displays

There are two types of LED 7-segment displays: common cathode (CC) and common anode (CA). The difference between the two displays is the common cathode has all the cathodes of the 7-segments connected directly together and the common anode has all the anodes of the 7-segments connected together. Shown below is a common anode seven segment. 
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Fig. 6.3  Common anode 7-segment display
As shown above all the anode segments are connected together. When working with a CA seven segment display,  power must be applied externally to the the anode connection that is common to all the segments. Then by applying a ground to a particular segment connection (a-g), the appropriate segment will light up. 
An additional resistor must be added to the circuit to limit the amount of current flowing through each LED segment. 
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Fig. 6.4 
The above diagram shows the instance when power is applied to the CA connection and segments b & c are grounded causing these two segments to light up.

6.3  CRYSTAL OSCILLATOR

A crystal oscillator is an electronic circuit that uses the mechanical resonance of a vibrating crystal of piezoelectric material to create an electrical signal with a very precise frequency.
Crystal oscillators are oscillator where the primary frequency determining element is a quartz crystal. Because of the inherent characteristics of the quartz crystal the crystal oscillator may be held to extreme accuracy of frequency stability. Temperature compensation may be applied to crystal oscillator to improve thermal stability of the crystal oscillator. crystal oscillators are usually, fixed frequency oscillators where stability and accuracy are the primary considerations. For example it is almost impossible to design a stable accurate LC oscillator for the upper HF and higher frequencies without restoring to some sort of crystal control. Hence the reason for crystal oscillators
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Fig. 6.5 Crystal oscillator
6.4  RESISTORS
The property of a substance, which opposes the flow of an electric current through it, is called the resistance. It is symbolized by English capital letter R and is measured in OHMS (Ω).

Each resistor has two main characteristics i.e., its resistance value in ohms and its power dissipating capacity in watts. Resistors are employed for many purposes such as electric heaters, telephone equipment, electric and electronic circuit elements, and current limiting devices. The value of R is selected to have a desired current I or permissible voltage drop IR. Resistors are made in many forms. But all belong to either of two groups- fixed or variable. 
6.4.1 FIXED RESISTORS

The most common of the low wattage, fixed –typed resistors is the moulded- carbon composition resistors. The basic material is of carbon- clay composition. The leads are made of tinned copper. Resistors of this type are readily available in values ranging from few ohms to about 22 MΩ, having a tolerance range of 5 to 20 %. They are quite inexpensive. 
6.4.2  COLOUR CODING OF RESISTORS
Some resistors are large enough in size to have their resistance values (in Ω) printed on the body. However, there are some resistors, which are too small in size to have their values printed on them. Hence, a system of colour coding is employed for indicating their values. For the fixed, moulded composition resistor, four colour bands are printed on one end of the outer casing.

TABLE: 

	COLOUR
	NUMERICAL

MEANING
	MULTIPLYING

FACTOR
	TOLERANCE

	Black

Brown

Red

Orange

Yellow

Green

Blue

Violet

Grey

White

Gold

Silver

NO colour
	                0

                1

                2

                3

                4

                5

                6

                7

                8

                9

                 -

                 -

                 -
	                10^0

                10^1

                10^2

                10^3

                10^4

                10^5

                10^6

                10^7

                10^8

                10^9

                 0.1

                 0.01

                  -
	+/- 5%
+/- 10%

+/- 20%




The colour bands are always read from left to right from the end that has the bands closest to it. The first and second bands represent the first and second digits of the resistance value. The third band indicates the numbers of zeros that follow the first two digits except that when gold and silver are used. In case the third band is of gold or silver, it represents a multiplying factor of 0.1, 0.01 respectively. The fourth band represents the manufacturing tolerance. The absence of this fourth band indicates that the resistance value is within +/- 20% of the stated value.

For eg: a resistor having colour bands of red, green and yellow means the resistance of value 2,50,000 Ω with a tolerance of +/- 20%.

We have used here resistors of values 330 Ω, 2.2 kΩ & 3.3 k Ω.

6.4.3 VARIABLE RESISTORS
In electronic circuits, sometimes it becomes necessary to adjust the values of currents and voltages. For example , it is often desired to change the volume of sound , the brightness of a television picture , etc. Such adjustments can be done by using variable variable resistors.
Although the variable resistors are usually called rheostats in other application the smaller variable variable resistors commonly used in electronic circuits are called potentiometers.  The  moving contact will determine whether the resistance in the circuit is minimum (0Ω) or maximum value R.. There are three terminals coming elements out of a potentiometer. The outer two are  the end pointsa of the resistance element and the middle leads to the rotating contact.
6.4.4 SIP – Single -in –line- package resistor
It is a special type of resisior having the value of 10kohm. It is a pull up resistor.
6.5 CAPACITORS

Capacitors of different kinds are found in nearly every electronic circuit. A capacitor is basically meant to store electrons (or electrical energy), and release them whenever desired. Capacitance is a measure of a capacitor’s ability to store charge. It is measured in farads (F).

A capacitor offers low impedance to ac, but very high impedance to dc.So, capacitors are used when we want to couple alternating voltage from one circuit to another, while at the same time blocking the dc voltage from reaching the next circuit. It is also used as a bypass capacitor.

A capacitor consists of two conducting plates, separated by an insulating material known as a dielectric. Since the two plates of capacitor can be of many different conducting materials and the dielectric may be of many different insulating materials, there are many different types of capacitors. Some of the most commonly used fixed capacitors are mica, ceramic, paper, electrolytic. Variable capacitors are mostly air gang capacitors.

6.5.1  MICA CAPACITORS
Mica capacitors are constructed from plates of aluminium foil separated by sheets of mica. The plates are connected to two electrodes. The mica capacitors have excellent characteristics under stress of temperature variations and high voltage applications. Available capacitances range from 5 to 10,000pf. Mica capacitors are usually rated at 500V. its leakage current is very small(about 1000Mohm).

6.5.2 CERAMIC CAPACITORS
A ceramic disc is coated on two sides with a metal such as copper or silver. These coatings act as the two plates. During the manufacture of capacitor, tinned wire leads are also attached to each plate. Then the entire unit is coated with plastic and marked with its capacitance value- either using numerals or colour code. Their working voltage ranges from 3V to 6000V. the capacitances ranges from 3pf to about 2microf. Ceramic capacitors hava a very low leakage currents and can be used in both dc and ac circuits.

6.5.3 PAPER CAPACITORS
The capacitors consists of two metal foils separated by strips of paper. This paper is impregnated with adielectric material such as wax, plastic or oil.

Paper capacitances ranging from 0.0005microf to several microfarad and are rated from about 100V to several thousand volts. They can be used for both dc and ac circuits. It’s leakage resistance is of the order of 100Mohm.

6.5.4 ELECTROLYTIC CAPACITORS
Electrolytic capacitors are extremely varied in their characteristics. The capacitance value may range from 1microfarad to several thousand microfarads. The voltage ratings may range from 1V to 500V or more. These capacitors are commonly used in situations where a large capacitance is required. 

The electrolytic capacitors consist of an aluminium foil electrode which has an aluminium- oxide film covering on one side. The aluminium plate serves as the positive plate and the oxide as the dielectric.

6.5.5 VARIABLE CAPACITORS
In some circuits, such as a tuning circuit, it is desirable to change the value of capacitance readily. This is done means of a variable capacitors. The most common is air-gang capacitor. The dielectric for this capacitor is air. By rotating the shaft at one end, we can change the common area between the movable and fixed set of plates. The greater the common area, the larger the capacitance.

7. PIN DIAGRAM OF 8051
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Fig. 7.1 Pin diagram of 8051
7.1 PIN DESCRIPTION OF THE 8051:

Pins of 8051 microcontroller are described as below. There are four ports P0, P1, P2 and P3 each use 8 pins, making them 8-bit ports also described.
Vcc:-         
 Pin 40 provides supply voltage to the chip. The voltage source is +5V.
GND:-   
Pin 20 is the ground.

XTAL1 and XTAL2:-

The 8051 has an on chip oscillator but requires an external clock to run it. Most often a quartz crystal oscillator is connected to inputs XTAL1 (pin 19) and XTAL2 (pin 18).The quartz crystal oscillator connected to XTAL1 and XTAL2 also needs two capacitors of 30pf value. One side of each capacitor is connected to the ground.

RST:-

Pin 19 is the RESET pin. It is an input and active high. Upon applying a high pulse to this pin, the microcontroller will reset and terminate all activities. This is often referred to as a power on reset. Activating a power on reset will cause all values in the registers to be lost. It will set program counter to all 0s.

EA:-

EA, which stands for “external access”, is pin number 31 in the DIP packages. It is an input pin and must be connected to either Vcc or GND. It can not be left unconnected. 

The 8051 family members, such as the 8751/52, 89C51/52, or  DS89C4x0, all come with on chip ROM to store programs. In such cases, the EA pin is connected to Vcc. For family members such as the 8031 and 8032 in which there is no on chip ROM, code is 

stored on an external ROM and is fetched by the 8031/32. Therefore, for the 8031 the EA pin must be connected to GND to indicate that the code is stored externally.

PSEN:-

This is an output pin. PSEN stands for program store enable. In an 8031 based system in which an external ROM holds the program code, this pin is connected to the OE pin of the ROM.

ALE:-   
Address Latch Enable is an output pin and active pin. When connecting an 8031 to external memory, port 0 provides both address and data. In other words, 8051 multiplexes address and data through port 0 to save pins.
PORTS 0, 1, 2 AND 3:-
The four ports Po, P1, P2 and P3 each use 8 pins, making them 8-bit  ports. All the ports upon RESET are configured as input, since P0-P3   have value FFH on them.

P0:-
When connecting an 8051/31 to an external memory, port 0 provide both address and data. The 8051 multiplexes address and data through port 0 to save pins. ALE indicates if P0 has data or address. 

When ALE=0, it provides data D0-D7, but when ALE=1 it has address A0-A7. Therefore, ALE is used for de-multiplexing address and data lines with the help of a 74LS373 latch. 

In the 8051-based systems where there are no external memory connections, the pins of P0 must be connected externally to a 10K –ohm pull up resistor. This is due to the fact that P0 is an open drain, unlike P1, P2 and P3.

P1 AND P2:-
In 8051 based systems with no external memory connection, both P1 and P2 are used as I/O port. However, in 8031/51 based systems with external memory connections, port2 must be used along with P0 to provide the 16-bit address for the external memory.

Port2 is also designated as A8-A15 indicating its dual function.

Port 3:- 

Port 3 occupies a total of 8 pins, pins 10 through 17.It can be used as input or output. Port 3 is configured as an input port upon reset. Port 3 has the additional function of providing some extremely important signals such as interrupts.

P3.0 and P3.1 are used for RXD and TXD serial communications signals.

P3.2 and P3.3 are set aside for external interrupts.

P3.4 and P3.5 are used for Timers 0 and 1.

P3.6 and P3.7 are used to provide the WR and RD signals of external memory connections.

In tabular form it is shown as: 
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Fig. 7.2  Port 3 – pins
8. POWER SUPPLY CIRCUIT

The Power supply circuit is divided into three sections:-
1. The first section is concerned with the stepping down of 220V A.C. voltage to 12V                                                               A.C. voltage by using a transformer.

2. The second section deals with the rectification of this 12V A.C..

3. The third section deals with voltage regulation.
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Fig. 8.1  Power supply circuit
8.1  TRANSFORMER

When two inductors are mounted together so their electromagnetic fields interact, we have a transformer. A power supply almost invariably, contains a transformer. A transformer generally comprises two (or more) sets of coils (or windings) on a single core, designed so that maximum interaction and magnetic coupling takes place. The windings are insulated from each other and insulated from the core. The windings may be wound on the top of each other. At low frequencies the core may be made up from thin laminated soft iron plates forming closed loops and designed to reduce eddy current losses. At higher frequencies the core may be dust-iron, ceramic ferrite.
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Fig. 8.2 A View of Transformer
The winding used to generate the magnetic flux is called the primary (connected to the AC supply). The winding in which current is induced is the secondary. The input supply must be an alternating current. The input current sets up a changing magnetic field around the input or primary winding. That field sweeps the secondary and induces a current in that secondary winding.
The general circuit of transformer and the output from this step dowm transformer is shown as:
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Fig. 8.3  General circuit of transformer and output voltage
Stepping down of 220V a.c. to 12V a.c. is achieved by using a transformer. The primary coil of transformer is connected to the A.C. mains supply and secondary coil is connected to the input of the rectification circuit. A brief description is given above about transformer.
8.2 RECTIFICATION

 A Bridge rectifier is employed for the rectification purpose. In the bridge rectifier circuit, four diodes are connected in the form of a Wheatstone bridge, two diametrically opposite junctions of the bridge are connected to the secondary of a transformer and the other two are connected to the load or to the input of voltage regulator.
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Fig. 8.4 Bridge rectifier
When the upper end of the transformer secondary winding is positive, say during the first half-cycles of the input supply, diodes D2 And D4 are forward biased and current flows through arm of diode D2, enters the input of voltage regulator at positive terminal, leaves the output of regulator at negative terminal, and returns back flowing through arm containing diode D4. During this half of each input cycle, the diodes D1 and D3 are reverse biased and so the current is not allowed to flow in arms containing diodes D1 and D3. in the second half of the input cycle, the lower end of a.c. supply becomes positive, diodes D1 and D3 become forward biased and current flows through arm containing the diode D3, enters the input of regulator at the positive terminal and leaves at negative terminal and returns back flowing through arm containing diode D1. Thus the direction of the flow of current remains same during both the half cycles if the input supply voltage. Hence, rectification is achieved.

8.3  VOLTAGE REGULATION
IC-7805 has been used here for the voltage regulation purpose. The top view and side view of the IC is given below showing input, ground and output pins. As shown below it is a 33-pin IC, with left leg being its input, middle leg being its ground and the right pin being its 
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Fig. 8.5  Voltage regulator
Output pin. IC-7805 is connected to provide voltage regulation with output from this unit of +5V. An unregulated input voltage is filtered by capacitor of 220microF and connected to the IC’s input terminal. The IC’s output terminal provides a regulated +5v, which is filtered by capacitor of 100microF (mostly for any high frequency noise). The third IC terminal is connected to ground. 
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Fig. 8.6 Top view of voltage rgulator
9. DATA SHEETS
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10. PCB FABRICATION PROCESS
Layout of desired circuit diagram and preparation is first and most important operation in any printed circuit board making process. First of all layout of component side is to be made in accordance with available component dimensions. The following points are to be observed while the layout of PCB :

1. Between two components sufficient space should be maintained.

2. High wattage components should be mounted at sufficient space from other components.

The single  sided  PCB  is  used  for  general  purpose  application   where  the  cost  is  to be low and layout is simple.The following steps to be followed in the process of PCB fabrication: 

10.1 Preparing Circuit Layout

First of al the actual size circuit layout is to be drawn on to the copper clad board. Then enamel paint is applied on the tracks of connection with the help of sharp brush.  We have to apply the paint surround the plate at which the connection is to made. It avoids the disconnection between the keg of components and circuit. After complition of the painting work, it is allowed to dry. 
10.2 Etching
The removal of excess of copper on the plate apart from the printed circuit board is known as etching. For this process the copper clad boar with printed circuit board iss placed in the solution of FeCL3 (ferric chloride with 3-4 drops of HCL in it and kept so for about 2 hrs.) and taken out when all excess copper is removed from the PCB.
After etching , PCB has been thoroughly washed paint is removed by soft piece of cloth dipped in thinner. .Now check the track cracking i.e. continuity of the circuit by using multimeter. The PCB is ready for use.

10.3 DRILLING

After completion etching , make holes on PCB by using drilling machine for mounting the components at their desired points.

10.4 SOLDERING

Soldering is the process of joining two metallic conductor. The joint where the two joined fussed is heated with a device called soldering iron and then alloy of tin and lead called is applied which melts and cover the joint. The solder cools and solidifies quickly to ensure a good durable connection between the joined metals. Covering the joint with solder prevents oxidation. 
After soldering hardware testing is done. In the last software testing is done to run our project.
The following equipments to be used in soldering process:
10.4.1 SOLDERING IRON
As soldering is a process of joining together two metallic parts, the instrument, which is used for doing this job is known as soldering iron. Thus it is meant for melting the solder and to set up the metal parts being joined. Soldering iron is rated according to their wattage, which varies from 10-200 watts.
10.4.2 SOLDER
The raw material used for soldering is solder. It is composition of lead and tin. The good quality solder (a type of flexible naked wire) is 60% tin and 40% lead. Lead, which will melt between 180 degrees to 200 degrees temperature.
10.4.3 FLUX OR SOLDERING PASTE
when the points to be soldered are heated, an oxide film forms. This must be removed at once so that solder may get to the chemical substance called flux, which boils under the heat of the iron remove the oxide formation and enable the metal to receive the solder.
10.4.4 BLADE OR KNIFE
To clean the surface and leads of components to be soldered is done by this common instrument.

10.4.5 SAND PAPER
The oxide formation may attack at the tip of your soldering iron and create the problem. To prevent this, clean the tip with the help of sand paper time to time or you may use blade for doing this job.

10.5  PRECAUTIONS
1. Mount the components at the appropriate places before soldering. Follow the circuit description and components details, leads identification etc. do not start soldering before making it confirm that all the components are mounted at the right place.

2. Do not use a spread solder on the board, it may cause short circuit.

3. Do not sit under the fan while soldering.

4. Position the board so that gravity tends to keep the solder where you want it.

5. Do not over-heat the components at the board. Excess heat may damage the components or board.
6. The board should not vibrate while soldering otherwise you have a dry or cold joint.

7. Do spare the bare bends of the components leads otherwise it may short circuit with the other components. To prevent this use sleeves at the components leads or use sleeved wires for connections.

8. Do make loose wire connections especially with cell holder, speaker, probes etc. put knots while connections to the circuit board, otherwise it may get loose.

10.6 Hardware and implementation 
In my project, the hardware can be divided into several parts. They are micro controller, memory, keys seven segment display, buzzer and power supply. I will detail the hardware implementation in following parts.

· MICRO CONTROLLER:

I used AT89S52 as the micro controller. It is a microcontroller which is a computer on a single chip. It is 8 bit processor. It has four I/O port, 4k internal ROM, 128bytes internal RAM. It has 16 address lines, so that it can locate 64k bytes address area. It has separate address spaces for Program and Data memory. So it can access 64kbytes of external memory. It uses the time division multiplex method to reduce the bus lines.
CPU                                 : INTEL’S 89C51

CLOCK FREQUENCY: 11.0592MHZ

· PROGRAMMING LANGUAGE:

ASSEMBLER LANGUAGE: I use the assembly language to write the microcontroller’s program. 89c51 contain 111 commands. The program has a high performance if it is written in assembly language. I use the burner to burn the program on microcontroller chip. 

11. PROGRAM CODE
 Objective                                :  Intelligent Security System 

 Name of the Programmer     :  PRADEEP,ABHA ,VISHAL,ANKIT

 Hardware Used                      :  BURNER, Power Supply, 6-Pin and 2-pin connector, 

                                                      8051 chip, Buzzer, Keys & seven segment display.                                                                                                                           

Program Description             :    Register Bank 0 is used

                                                       Crystal=11.0592 kHz

                                                       Port0 is used as LCDPORT

********************HARDWARRE DECLARATION**************

L0 BIT P3.0

L1 BIT P3.1

L2 BIT P3.2

L3 BIT P3.3

L4 BIT P3.4

L5 BIT P3.5

L6 BIT P3.6

L7 BIT P3.7

L8 BIT P2.1

L9 BIT P2.2

L   BIT P2.3

U  BIT P2.4

**********************INITALIZATION************************

ORG 0000H


SJMP POWER_ ON 


ORG 0003H
 
;EX0


RET1


ORG 0003H

;INT0


RET1


ORG 0003H

;EX1


RET1


ORG 0003H

;INT1


RET1


ORG 0003H

;SERIAL


RET1

ORG 0030H

POWER ON:

MOV P0,#0FFH


MOV P1,#0FFH


MOV P2,#0FFH


MOV P3,#0FFH


MOV IE,#00H

MOV SP,#70H

***********************RAM _CLR****************************


MOV R0,#7FH

RAM _CLR: MOV@R0,#00H


DJNZ R0,RAM_CLR

*********************MAIN PROGRAM************************

MOV R0,#00H

MOV R1,#40H

MOV R2,#00H

MAIN:

JNB L0,ERROR

JNB L1,ERROR

JNB L2,ERROR

JNB L3,ERROR

JNB L4,ERROR

JNB L5,ERROR

JNB L6,ERROR

JNB L7,ERROR

JNB L8,ERROR
JNB L9,ERROR

JNB L,LOCK

JNB  U,ERROR

SJMP MAIN

MAIN1:

JNB L0,ERROR1

JNB L1,ERROR1

JNB L2,ERROR1

JNB L3,ERROR1

JNB L4,ERROR1

JNB L5,ERROR1

JNB L6,ERROR1

JNB L7,ERROR1

JNB L8,ERROR1

JNB L9,ERROR1

JNB U,M

M:

LJMP UNLOCK

JNB L,ERROR1

SJMP MAIN1
ERROR:

MOV P0.#0BFH

ACALL,DELAY

SJMP MAIN

ERROR1:

MOV P0.#0BFH

ACALL,DELAY

SJMP MAIN1

LOCK:

MOV P0,#86H

ACALL DELAY

KEYSENSE:

JNB 0,A0

JNB 1,B0
JNB 2,C0
JNB 3,D0
JNB 4,E0
JNB 5,F0
JNB 6,G0
JNB 7,H0
JNB 8,I0
JNB 9,J0

SJMP KEYSENSE

A0:

MOV P0,#0BFH

INC R0

INC R1
MOV @R1,#0

CJNE R0,#04H,KEYSENSE

SJMP LOCKED

B0:

MOV P0,#0BFH

INC R0

INC R1
MOV @R1,#1

CJNE R0,#04H,KEYSENSE

SJMP LOCKED

C0:

MOV P0,#0BFH

INC R0

INC R1
MOV @R1,#2

CJNE R0,#04H,KEYSENSE

SJMP LOCKED

D0:

MOV P0,#0BFH

INC R0

INC R1
MOV @R1,#3

CJNE R0,#04H,KEYSENSE

SJMP LOCKED

E0:

MOV P0,#0BFH

INC R0

INC R1
MOV @R1,#4

CJNE R0,#04H,KEYSENSE

SJMP LOCKED

F0:

MOV P0,#0BFH

INC R0

INC R1
MOV @R1,#5

CJNE R0,#04H,KEYSENSE

SJMP LOCKED

G0:

MOV P0,#0BFH

INC R0

INC R1
MOV @R1,#6

CJNE R0,#04H,KEYSENSE

SJMP LOCKED

H0:

MOV P0,#0BFH

INC R0

INC R1
MOV @R1,#7

CJNE R0,#04H,KEYSENSE

SJMP LOCKED

I0:

MOV P0,#0BFH

INC R0

INC R1
MOV @R1,#8

CJNE R0,#04H,N

N:

LJMP KEYSENSE

SJMP LOCKED
J0:

MOV P0,#0BFH

INC R0

INC R1
MOV @R1,#9

CJNE R0,#04H,P 

P:

LJMP KEYSENSE

SJMP LOCKED

LOCKED:

MOV P0,#0C6H

ACALL DELAY

LJMP MAIN1

UNLOCK:

MOV R0,#00H

MOV R1,#50H

KEYSENSE1:

JNB 0,A1

JNB 1,B1

JNB 2,C1

JNB 3,D1

JNB 4,E1

JNB 5,F1

JNB 6,G1

JNB 7,H1

JNB 8,I1

JNB 9,J1

SJMP KEYSENSE1

A1:

MOV P0,#0BFH

INC R0

INC R1

MOV @R1,#0

CJNE R0,#04H,KEYSENSE1

SJMP COMPARE

B1:

MOV P0,#0BFH

INC R0

INC R1

MOV @R1,#1

CJNE R0,#04H,KEYSENSE1

SJMP COMPARE

C1:

MOV P0,#0BFH

INC R0

INC R1

MOV @R1,#2

CJNE R0,#04H,KEYSENSE1

SJMP COMPARE

D1:

MOV P0,#0BFH

INC R0

INC R1

MOV @R1,#3

CJNE R0,#04H,KEYSENSE1

SJMP COMPARE

E1:

MOV P0,#0BFH

INC R0

INC R1

MOV @R1,#4

CJNE R0,#04H,KEYSENSE1

SJMP COMPARE

F1:

MOV P0,#0BFH

INC R0

INC R1

MOV @R1,#5

CJNE R0,#04H,KEYSENSE1

SJMP COMPARE

G1:

MOV P0,#0BFH

INC R0

INC R1

MOV @R1,#6

CJNE R0,#04H,KEYSENSE1

SJMP COMPARE

H1:

MOV P0,#0BFH

INC R0

INC R1

MOV @R1,#7

CJNE R0,#04H,KEYSENSE1

SJMP COMPARE

H:

MOV P0,#0BFH

INC R0

INC R1

MOV @R1,#8

CJNE R0,#04H,Q

Q:

LJMP KEYSENSE1

SJMP COMPARE
J1:

MOV P0,#0BFH

INC R0

INC R1

MOV @R1,#9

CJNE R0,#04H,R

R:

LJMP KEYSENSE1

SJMP COMPARE

COMAPRE:

INC R2

MOV A,51H

CJNE A,41,INVALID

MOV A,52H

CJNE A,42,INVALID

MOV A,53H

CJNE A,43,INVALID

MOV A,54H

CJNE A,44,INVALID
MOV P0,#8CH

CLR P2.5

ACALL DELAY

SETB P2.5

ACALL DELAY

LJMP MAIN

INVALID:

MOV P0,#08DH

ACALL DELAY

CLR P2.5

ACALL DELAY

ACALL DELAY

ACALL DELAY

ACALL DELAY

SETB P2.5

ACALL DELAY

ACALL DELAY

ACALL DELAY

MOV A,R2

CJNE A,#05H,S

S:

LJMP A,#05H,S

SJMP $

******************************DELAY***********************************

DELAY:

MOV R3,#010H

NEXT2:

MOV R4,#0C2H

NEXT1:

MOV R5,#0FFH

NEXT:

DJNZ R5,NEXT

DJNZ R4,NEXT1

DJNZ R3,NEXT2

RET

12. APPLICATION
Telecom 

Mobile phone, systems (handsets and base stations), Modems, Routers

Automotive applications

Braking systems, traction control, Airbag release systems, Engine-management units, Steer-by-wire system, Cruise control applications.

Domestic appliances
Dishwashers, Televisions, washing machines, Microwave ovens, Video recorders, Security systems, Garage door controllers, Calculators, Digital watches, VCR’s, Digital cameras, Remote controls. 

Robotics

Fire fighting robot, Automatic floor cleaner, Robotic arm

Aerospace applications

Flight control systems, Engine controllers, Auto pilots, Passengers in flight entertainment systems

Medical equipment

Aesthesia monitering systems, ECG monitors, Pacemakers, Drug delivery systems, MRI scanners

Defence systems

Radar  systems, Fighter aircraft flight control systems, Radio systems, Missile guidance systems

Office automation 

Laser printers, Fax machines, Pagers, Cash registers, gas pumps, Credit/debit card readers, Thermo stators, grain analyzers

13. LIST OF COMPONENTS(with cost):-
IC USED:-

(i) IC 7805(18)

(ii) Microcontroller chip 89S52(55)

TRANSISTORS USED:-




2 Transistors  BC-
557(11)

RESISTORS:-




7 Resistances
-
330 ohm(2 per resistor)

                           Resistance
-
3.3Kohm(3)




 2 Resistances
-
2.2Kohm(3 per resistor)

CAPACITORS:-




2 Capacitors
-
30pf (3 per capacitor)




   Capacitor
-
10 micro farad(3 per capacitor)




   Capacitor
-
220 micro farad(3 per capacitor)




   Capacitor
-
100 micro farad(3 per capacitor)

4 DIODES

-    

IN4007 (4 per diode)

CONNECTORS
-

2-pin and 6-pin (3 per connector)

CRYSTAL

-

 AT 11.0592Mhz  frequency(15)
13   KEYS  (5 per key)

BUZZER (15)

L.E.D (1 per LED)

SEVEN SEGMENT DISPLAY (15)
14. TROUBLESHOOTING:-
1. The first designed PCB  have the wrong design of IC pitch of adjacent pins.
2. Then we again design the new PCB ,this time the pitch of adjacent pins comes into  accuracy upto some extent but not as required.
3. Then again we design the new PCB having exact accuracy of pitching in adjacent pins.

4. This was our finally designed PCB.

. 
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