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ABSTRACT

The slot allocation system aims at developing a self-operating machine, which can be of use in 

many real world applications.  We have seen how in the past decade the amount of vehicles on 

Indian roads has increased many folds, as a result of the progressive growth of our economy. The 

no. of people making a shift from 2 wheelers to 4 wheelers has been increasing steadily for the 

past ten years and is expected to do so for quite some time in the future, on top of that, increasing 

is  the number of people  who have just  entered this  already “jammed” sector.  So more cars 

implicitly calls for more space to park them! Surely there isn’t a technology to stuff them in a 

bag! Not at least for a long and distant future. So the needs for a system that can optimize space 

constraints and at the same time ease the process of parking.            

At the core of the system are two microcontrollers. The direction control is provided by I/O pins. 

The motor  driving/control  chip takes  these signals  and translates  them into current  direction 

entering the motor armature.  

The sensors used are IR sensor, arranged in the form such that the output of each sensor is fed 

into  an  analog  comparator  with  the  threshold  voltage  (used  to  calibrate  the  intensity  level 
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difference of the line with respect to the surface). The actual implementation is a behavior based 

(neural) control with the sensors providing the inputs.   

At the end it is rather fitting that we mention the fact that the model that we have designed is just 

a basic rendition of a system which when implemented properly will have limitations only in the 

imagination of the designer, also to mention is the fact that our goal in making this project was to 

highlight  the  basic  concepts  underlying  the  design  of  such  a  system.  The  large  scale 

implementations of this system include parking lots designed to house a large no. of vehicles and 

parking lots  which would be mobile  and provide easy deployment  at  different locations  and 

scenarios.  
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CHAPTER 1

      INTRODUCTION 



INTRODUCTION

This report will outline the design, construction and testing of our SPARK system. 

This simple system is designed as a rotating structure the real world analogy of which would be a 

turntable.  It  houses  4  slots  which  provide  parking  space.  Each slot  houses  a  sensor  system 

designed to  detect  the  presence  of  an object  in  that  slot.  The  output  of  each  the  sensors  is 

amplified using a comparator circuit and then fed to the input port of the microcontroller 1.

Further there two switches accompanying each slot, one of them being the park switch and the 

other being the retrieve switch; depending on the i/p from these switches the microcontroller 

decides whether a vehicle is to be parked or retrieved. The microcontroller sends an o/p to an Ir 

transmitter connected to one of its o/p ports the receiver to which is connected right on top of it 

for the duration for which the receiver does not receives a signal from the transmitter it sends out 

a signal to microcontroller 2 to rotate the motor for that time period.

In addition an L293D dual bridge dc motor driver IC is also used.    

.
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CHAPTER2 

BLOCK DIAGRAM
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          BLOCK  DIAGRAM
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FIGURE 2.1 

BASIC  FUNCTIONALITY

The block diagram consists of sensors which will sense the signals and will give the signals to 

the comparator module. The signal coming from sensors are weak signals, now the Amplifier 

will  amplify  the  signals.  The  amplified  signals  now  will  go  to  the  microcontroller, 

microcontroller manipulates and processes the data and give the manipulated signals to the Ir 

transmitter which gives the signal to the receiver then the signal goes to microcontroller 2 from 

there on to the driver IC and then to the motor.

SENSOR

The sensors used are Ir transmitter receiver pair. The transmitter transmits light which is in the Ir 

region of the spectrum of light. The receiver is a photodiode which generates emf when light of 

certain wavelength is incident on it.

COMPARATOR MODULE:

This  section  of  the  block  diagram would  amplify  the  signal  coming  from the  sensor.  This 

amplified signal would be appropriate for the microcontroller operation.

Inverter circuit:

This  circuit   consists  of  an  npn  transistor  connected  in  common  emitter  configuration,  the 

purpose of this circuit is to invert the voltage on its input side. 
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MICROCONTROLLER

A microcontroller is a computer-on-a-chip, or, a single-chip computer. Micro suggests that the  

device is small, and controller tells you that the device might be used to control objects, events 

or processes.  

Another term to describe a microcontroller is embedded controller, because the microcontroller  

and its support circuits are often built into, or embedded in, the devices they control. 

You can find microcontrollers in all kinds of things these days. Any device that measures, stores, 

controls, calculates, or displays information is a candidate for putting a microcontroller inside. 

The largest single use for microcontrollers is in automobiles—just about every car manufactured 

today  includes  at  least  one  microcontroller  for  engine  control,  and  often  more  to  control 

additional  systems  in  the  car.  In  desktop  computers,  you  can  find  microcontrollers  inside 

keyboards, modems, printers, and other peripherals. In test equipment, microcontrollers make it 

easy to add features such as the ability to store measurements, to create and store user routines, 

and to display messages and waveforms. Consumer product that use microcontrollers include 

cameras, video recorders, compact-disk players, and ovens. 

D C  MOTOR

To rotate the system a dc electric motor is used. The brushed DC electric motor generates torque 

directly  from  DC  power  supplied  to  the  motor  by  using  internal  commutation,  stationary 

permanent magnets, and rotating electrical magnets. It works on the principle of Lorentz force, 

which  states  that  any  current  carrying  conductor  placed  within  an  external  magnetic  field 

experiences a torque or force known as Lorentz force.
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DRIVING IC

The driver IC used is LN293D.

The signal  from microprocessor  drives  the IC which  in  turn is  responsible  for  switching  of 

motors resulting in either a clockwise or anticlockwise motion. 
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CHAPTER 3

                                                                                                             CIRCUIT  DIAGRAM
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CIRCUIT  DIAGRAM

FIGURE 3.1
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WORKING OF PARKING SYSTEM:

The initiators of the working of the circuit diagram are the sensors mounted in the slots. The 

sensors  used are  the  IR link sensors  these  sensors  continuously  provide  a  high input  to  the 

microcontroller as long as there is no object placed between them as soon as an object is placed 

in  between  these  links  they  give  a  low signal  to  the  microcontroller.  A low signal  on  the 

microcontroller indicates that the slot has been filled with a vehicle when this happens then the 

microcontroller  responds  to  either  one  of  the  key  presses  corresponding  to  PARK  and 

RETREIVE keys, If the motor is to be rotated the microcontroller sends out a high on P3.0 and 

the transmitter connected  to it is turned off then the inverter circuit comes into place and runs 

gives high to l293d which in turn runs the motor for the time duration for which the signal stays 

low.

When the parking is filled completely no action takes place if the PARK key is further pressed 

and the motor rotates ones each time the retrieve key is pressed.
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COMPONENTS  USED

• PCB 

• WOODEN BOARD

• WHEELS

• SENSOR 

• MICROCONTROLLER

• LN293D

• CRYSTAL OSCILLATOR

• RESISTORS

• CAPACITOR

• VOLTAGE REGULATOR

• D C MOTOR

• BATTERY
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PCB

A  printed  circuit  board,  or  PCB,  is  used  to  mechanically  support  and  electrically  connect 

electronic components using conductive pathways, tracks or signal traces etched from copper 

sheets laminated onto a non-conductive  substrate. It is also referred to as printed wiring board 

(PWB) or etched wiring board. A PCB populated with electronic components is a printed circuit 

assembly (PCA), also known as a printed circuit board assembly (PCBA).

PCBs are inexpensive, and can be highly reliable. They require much more layout effort and 

higher initial cost than either wire-wrapped or point-to-point constructed circuits, but are much 

cheaper and faster for high-volume production. Much of the electronics industry's PCB design, 

assembly,  and  quality  control  needs  are  set  by  standards  that  are  published  by  the  IPC 

organization.

FIGURE 3.2
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WOODEN BOARD WHEELS

• Plastic wheels

• Castrol wheel
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CAPACITORS

Electrolytic capacitor

An electrolytic  capacitor  is  a  type of  capacitor  that  uses an electrolyte,  an ionic  conducting 

liquid, as one of its plates, to achieve a larger capacitance per unit volume than other types. They 

are often referred to in electronics usage simply as "electrolytics". They are used in relatively 

high-current and low-frequency electrical  circuits,  particularly  in  power supply filters,  where 

they store charge needed to moderate output voltage and current fluctuations in rectifier output. 

They are also widely used as coupling capacitors in circuits where AC should be conducted but 

DC should not. There are two types of electrolytics; aluminum and tantalum.

Electrolytic capacitors are capable of providing the highest capacitance values of any type of 

capacitor. However they have drawbacks which limit their use. The voltage applied to them must 

be polarized;  one specified  terminal  must  always have positive  potential  with respect  to  the 

other. Therefore they cannot be used with AC signals without a DC bias. They also have very 

low  breakdown  voltage,  higher  leakage  current  and  inductance,  poorer  tolerances  and 

temperature range, and shorter lifetimes compared to other types of capacitors.

Electrolytic capacitor

     Ceramic capacitor

FIGURE 3.3       FIGURE 3.4
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Ceramic capacitor

In electronics, a ceramic capacitor is a capacitor constructed of alternating layers of metal and 

ceramic, with the ceramic material acting as the dielectric. The temperature coefficient depends 

on whether the dielectric is Class 1 or Class 2. A ceramic capacitor (especially the class 2) often 

has high dissipation factor, high frequency coefficient of dissipation.

BATTERY

A nine-volt battery, also called a PP3 battery, is shaped as a rounded rectangular prism and has a 

nominal output of nine volts. Its nominal dimensions are 48 mm × 25 mm × 15 mm.

9v batteries are commonly used in pocket transistor radios, smoke detectors, carbon monoxide 

alarms, guitar effect units, and radio-controlled vehicle controllers. They are also used as backup 

power to keep the time in digital clocks and alarm clocks.

FIGURE 3.5
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RESISTORS

Resistance  is  the  opposition  of  a  material  to  the  current.  It  is  measured  in  Ohms ( ).  All  

conductors represent a certain amount of resistance, since no conductor is 100% efficient. To 

control the electron flow (current) in a predictable manner, we use resistors. Electronic circuits 

use calibrated lumped resistance to control the flow of current. Broadly speaking, resistor can be 

divided into two groups viz. fixed & adjustable (variable) resistors. In fixed resistors, the value is 

fixed & cannot be varied. In variable resistors, the resistance value can be varied by an adjuster 

knob. It can be divided into (a) Carbon composition (b) Wire wound (c) Special type. The most 

common type of resistors used in our projects is carbon type. The resistance value is normally 

indicated by colour bands. Each resistance has four colours, one of the band on either side will 

be gold or silver, this is called fourth band and indicates the tolerance, others three band will give 

the value of resistance (see table). For example if a resistor has the following marking on it say 

red, violet, gold. Comparing these coloured rings with the colour code, its value is 27000 ohms 

or 27 kilo ohms and its tolerance is ±5%. Resistor comes in various sizes (Power rating). The 

bigger, the size, the more power rating of 1/4 watts. The four colour rings on its body tells us the 

value of resistor value as given below.  

COLOUR CODING

COLOURS CODE
BLACK 0
BROWN 1
RED 2
ORANGE 3
YELLOW 4
GREEN 5
BLUE 6
VIOLET 7
GREY 8
WHITE 9
TABLE 3.1
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FIGURE 3.6 

FIGURE 3.7

The first rings give the first digit. The second ring gives the second digit. The third ring indicates 

the number of zeroes to be placed after the digits. The fourth ring gives tolerance (gold ±5%, 

silver ± 10%, No colour ± 20%).

In variable resistors, we have the dial type of resistance boxes. There is a knob with a metal 

pointer.  This  presses  over  brass  pieces  placed  along  a  circle  with  some space  b/w each  of 

them.Resistance coils of different values are connected b/w the gaps. When the knob is rotated, 

he pointer also moves over the brass pieces. If a gap is skipped over, its resistance is included in 

the circuit.  If two gaps are skipped over, the resistances of both together are included in the 

circuit and so on.

A dial type of resistance box contains many dials depending upon the range, which it has to 

cover. If a resistance box has to read upto 10,000 , it will have three dials each having ten gaps  

i.e. ten resistance coils each of resistance 10 . The third dial will have ten resistances each of  

100 . The dial type of resistance boxes is better because the contact resistance in this case is  

small & constant.

18



SENSOR

Photo diode:

A photodiode is a type of photodetector capable of converting light into either current or voltage, depending 

upon the mode of operation.Photodiodes are similar to regular semiconductor diodes except that they may 

be either exposed (to detect vacuum UV or X-rays) or packaged with a window or optical fiber connection to 

allow light  to reach the sensitive part  of  the device.  Many diodes designed for  use specifically  as a 

photodiode will also use a PIN junction rather than the typical PN junction

PRINCIPLE OF OPERATION

A photodiode is a PN junction or PIN structure. When a photon of sufficient energy strikes the diode, it 

excites  an  electron,  thereby  creating  a free  electron and  a  (positively  charged  electron) hole.  If  the 

absorption occurs in the junction's depletion region, or one diffusion length away from it, these carriers 

are swept from the junction by the built-in field of the depletion region. Thus holes move toward theanode, 

and electrons toward the cathode, and a photocurrent is produced.

PHOTOVOLTAIC MODE

When used in zero bias or photovoltaic mode, the flow of photocurrent out of the device is restricted and a 

voltage builds  up.  The diode becomes forward  biased  and  "dark current"  begins to  flow across  the 

junction in the direction opposite to the photocurrent. This mode is responsible for the photovoltaic effect, 

which is the basis for solar cells – in fact, a traditional solar cell is just a large area photodiode.

PHOTOCONDUCTIVE MODE

In this mode the diode is often reverse biased, dramatically reducing the response time at the expense of 

increased  noise.  This  increases  the  width  of  the  depletion  layer,  which  decreases  the 

junction'scapacitance resulting in faster response times. The reverse bias induces only a small amount of 

current (known as saturation or back current) along its direction while the photocurrent remains virtually 

the same. The photocurrent is linearly proportional to the illuminance.[1]

Although this  mode is  faster,  the  photoconductive  mode tends  to  exhibit  more  electronic  noise.[citation  

needed] The leakage current of a good PIN diode is so low (< 1nA) that the Johnson–Nyquist noiseof the 

load resistance in a typical circuit often dominates.
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OTHER MODES OF OPERATION

Avalanche photodiodes have a similar  structure  to regular  photodiodes,  but  they are  operated with 

much  higher  reverse  bias.  This  allows  each photo-generated carrier  to  be  multiplied  by avalanche 

breakdown, resulting in internal gain within the photodiode, which increases the effective responsivity of 

the device.

Phototransistors also consist of a photodiode with internal gain. A phototransistor is in essence nothing 

more than a bipolar  transistor that  is  encased in  a  transparent  case so that light can reach thebase-

collector junction. The electrons that are generated by photons in the base-collector junction are injected 

into the base, and this photodiode current is amplified by the transistor's current gain β (or h fe). Note that 

while phototransistors have a higher responsivity for light they are not able to detect low levels of light any 

better than photodiodes.[citation needed] Phototransistors also have significantly longer response times.

MATERIALS

The material used to make a photodiode is critical to defining its properties, because only photons with 

sufficient energy to excite electrons across the material's bandgap will produce significant photocurrents.

Materials commonly used to produce photodiodes include[2]:

Material

Electromagnetic 
spectrum
wavelength range 
(nm)

Silicon 190 – 1100

Germanium 400 – 1700

Indium  gallium 
arsenide

800 – 2600

Lead(II) sulfide <1000 – 3500

20

http://en.wikipedia.org/wiki/Lead(II)_sulfide
http://en.wikipedia.org/wiki/Indium_gallium_arsenide
http://en.wikipedia.org/wiki/Indium_gallium_arsenide
http://en.wikipedia.org/wiki/Germanium
http://en.wikipedia.org/wiki/Silicon
http://en.wikipedia.org/wiki/Wavelength
http://en.wikipedia.org/wiki/Electromagnetic_spectrum
http://en.wikipedia.org/wiki/Electromagnetic_spectrum
http://en.wikipedia.org/wiki/Photodiode#cite_note-1
http://en.wikipedia.org/wiki/Bandgap
http://en.wikipedia.org/wiki/Electron
http://en.wikipedia.org/wiki/Photon
http://en.wikipedia.org/wiki/Wikipedia:Citation_needed
http://en.wikipedia.org/wiki/Responsivity
http://en.wikipedia.org/wiki/P-n_junction
http://en.wikipedia.org/wiki/Light
http://en.wikipedia.org/wiki/Bipolar_transistor
http://en.wikipedia.org/wiki/Avalanche_breakdown
http://en.wikipedia.org/wiki/Avalanche_breakdown
http://en.wikipedia.org/wiki/Avalanche_photodiode


Because of their greater bandgap, silicon-based photodiodes generate less noise than germanium-based 

photodiodes, but germanium photodiodes must be used for wavelengths longer than approximately 1 µm.

UNWANTED PHOTODIODES

Since transistors and ICs are made of semiconductors, and contain P-N junctions, almost every active 

component is potentially a photodiode. Many components, especially those sensitive to small currents, 

will not work correctly if illuminated, due to the induced photocurrents. In most components this is not 

desired, so they are placed in an opaque housing. Since housings are not completely opaque to X-rays or 

other high energy radiation, these can still cause many ICs to malfunction due to induced photo-currents.

FEATURES

Response of a silicon photo diode vs wavelength of the incident light

Critical performance parameters of a photodiode include:

Responsivity

The ratio of generated photocurrent to incident light power, typically expressed in A/W when used 

in photoconductive mode. The responsivity may also be expressed as a Quantum efficiency, or 

the  ratio  of  the  number  of  photogenerated  carriers  to  incident  photons  and  thus  a  unitless 

quantity.

Dark current

The  current  through  the  photodiode  in  the  absence  of  light,  when  it  is  operated  in 

photoconductive  mode.  The  dark  current  includes  photocurrent  generated  by  background 

radiation  and  the  saturation  current  of  the  semiconductor  junction.  Dark  current  must  be 
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accounted  for  by calibration if  a  photodiode  is  used  to  make  an  accurate  optical  power 

measurement,  and  it  is  also  a  source  of noise when  a  photodiode  is  used  in  an  optical 

communication system.

Noise-equivalent power

(NEP) The minimum input optical power to generate photocurrent, equal to the rms noise current 

in a 1 hertz bandwidth. The related characteristicdetectivity (D) is the inverse of NEP, 1/NEP; and 

the specific  detectivity ( )  is  the  detectivity  normalized  to  the  area  (A)  of  the 

photodetector, . The NEP is roughly the minimum detectable input power of a 

photodiode.

When  a  photodiode  is  used  in  an  optical  communication  system,  these  parameters 

contribute  to  the sensitivity of  the optical  receiver,  which is  the minimum input  power 

required for the receiver to achieve a specified bit error ratio.

DC MOTOR

Faradays used oersteds discovered, that electricity could be used to produce motion, to build the 

world first electric motor in 1821. Ten years later, using the same logic in reverse, faraday was 

interested in getting the motion produced by oersteds experiment to be continuous, rather then 

just a rotatory shift in position. In his experiments, faraday thought in terms of magnetic lines of 

force. He visualized how flux lines existing around a current carrying wire and a bar magnet. He 

was then able to produce a device in which the different lines of force could interact a produce 

continues rotation. The basic faradays motor uses a free-swinging wire that circles around the 

end of a bar magnet. The bottom end of the wire is in a pool of mercury. Which allows the wire 

to rotate while keeping a complete electric circuit.
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FIGURE 3.8

Basic Motor action

Although Faraday's motor was ingenious. It could not be used to do any practical work. This is 

because its drive shaft was enclosed and it could only produce an internal orbital motion. It could 

not transfer its mechanical energy to the outside for deriving an external load. However it did 

show how the magnetic fields of a conductor and a magnet could be made to interact to produce 

continuous motion. Faradays motor orbited its wire rotor must pass through the magnet’s lines of 

force.
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FIGURE 3.9

When a current is passes through the wire ,circular lines of force are produced around the wire. 

Those flux lines go in  a direction  described by the left-hand rule.  The lines  of force of the 

magnet go from the N pole to the S pole You can see that on one side of the wire, the magnetic 

lines of force are going in the opposite direction as a result the wire, s flux lines oppose the 

magnet’s flux line since flux lines takes the path of least resistance, more lines concentrate on the 

other side of the wire conductor, the lines are bent and are very closely spaced. The lines tend to 

straighten and be wider spaced. Because of this the denser, curved field pushes the wire in the 

opposite direction.

The direction in which the wire is moved is determined by the right hand rule. If the current in 

the wire went in the opposite direction. The direction of its flux lines would reverse, and the wire 

would be pushed the other way.
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RULES FOR MOTOR OPERATION

The left hand rule shows the direction of the flux lines around a wire that is carrying current. 

When the thumb points in the direction of the magnetic lines of force. The right hand rule for 

motors shows the direction that a current carrying wire will be moved in a magnetic field. When 

the forefinger is pointed in the direction of the magnetic field lines,  and the centre finger is 

pointed in the direction of the current in the wire the thumb will point in the direction that the 

wire will be moved.

FIGURE 3.10
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TORQUE AND ROTATORY MOTION

In the basic action you just studied the wire only moves in a straight line and stops moving once 

out  of the field  even though the current  is  still  on.  A practical  motor  must  develop a  basic 

twisting force called torque loop. We can see how torque is produced. If the loop is connected to 

a battery. Current flows in one direction one side of the loop, and in the opposite direction on the 

other. Therefore, the concentric direction on the two sides.

If we mount the loop in a fixed magnetic field and supply the current the flux lines of the field 

and both sides of the loop will interact, causing the loop to act like a lever with a force pushing 

on its two sides in opposite directions. The combined forces result in turning force, or torque 

because the loop is arranged to piot on its axis. In a motor the loop that moves in the field is 

called an armature or rotor.  The overall  turning force on the armature depends upon several 

factors including field strength armature current strength and the physical  construction of the 

armature especially the distance from the loop sides to the axis lines. Because of the lever action 

the force on the sides are further from the axis; thus large armature will produce greater torques.

FIGURE 3.11
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FIGURE 3.12

In the practical  motor the torque determines the energy available for doing useful work. The 

greater the torque the greater the energy. If a motor does not develop enough torque to pull its 

load it stalls.

PRODUCING CONTINUOUS ROTATION

The armature turns when torque is produced and torque is produced as long as the fields of the 

magnet and armature interact. When the loop reaches a position perpendicular to the field, the 

interaction of the magnetic field stops. This position is known as the neutral plane. In the neutral 

plane, no torque is produced and the rotation of the armature should stop; however inertia tends 

to keep a moving object in the motion even after the prime moving force is removed and thus the 

armature tends to rotate past the neutral plane. But when the armature continues o the sides of the 

loop start to swing back in to the flux lines, and apply a force to push the sides of the loop back 

and a torque is developed in the opposite direction. Instead of a continuous rotation an oscillating 

motion is produced until the armature stops in the neutral plane.
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FIGURE 3.13

FIGURE  3.14
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To get continuous rotation we must keep the armature turning in the same direction as it passes 

through the neutral plane .We could do this by reversing either the direction of the current flow 

through the armature at the instant the armature goes through the neutral pole. Current reversals 

of this type are normally the job of circuit switching devices. Since the switch would have to be 

synchronized with the armature, it is more logical to build it into the armature then in to the field. 

The  practical  switching  device,  which  can  change  the  direction  of  current  flow through  an 

armature to maintain continuous rotation, is called a commutator.

THE COMMUTATOR

For the single-loop armature, the commutator is simple. It is a conducting ring that is split into 

two  segment  with  each  segment  connected  to  an  end  of  the  armature  loop.  Power  for  the 

armature from an external power source such as a battery is brought to the commutator segments 

by means of brushes. The arrangement is almost identical to that for the basic dc generator.

The logic behind the operation of the commutator is easy to see in the figures. You can see in 

figure A that current flows into the side of the armature closest to the South Pole of the field and 

out of the side closest to the North Pole. The interaction of the two fields produces a torque in the 

direction indicated, and the armature rotates in that direction.

No torque is produced but the armature continues to rotate past the neutral plane due to inertia. 

Notice that at the neutral position the commutator disconnects from the brushes sides of the loop 

reverse positions. But the switching action of the commutator keeps the direction of current flow 

through the armature the same as it was in the figure. A. Current still flows into the armature side 

that is now closest to the South Pole.

Since the magnet’s field direction remains the same throughout the interaction of fields after 

commutation keeps the torque going in the original direction; thus the same direction of rotation 

is maintained.

As you can see in figure D, Inertia again carries the armature past neutral to the position shown 

in the fig. A while communication keeps the current flowing in the direction that continues to 

maintain rotation. In this way, the commutator keeps switching the current through the loop, so 
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that the field it produces always interacts with the pole field to develop a continuous torque in 

the same direction. 

FIGURE 3.15
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FIGURE 3.15.1

FIGURE 3.15.2
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FIGURE 3.15.3

THE ELEMANTARY D-C MOTOR

At this point, you have been introduced to the four principal parts that make up the elementary 

D.C motor. These parts are the same as those you met in your study of the basic D.C generator .a 

magnetic field, a movable conductor, a commutator and brushes. In practice, the magnetic field 

can be supplied by a permanent magnet or by an electromagnet. For most discussions covering 

various motor operating principles,  we will assume that a permanent magnet is used at other 

times  when  it  is  important  for  you  to  understand  that  the  field  of  the  motor  is  develop 

electrically, we will show that an electromagnet is used. In either case, the magnetic field itself 

consists of magnetic flux lines that form a closed magnetic circuit. The flux lines leave the north 

pole of the magnet, extend across the air gap between the poles of the magnet, enter the South 

Pole and then travel through the magnet itself back to the north pole. The movable conductor, 

usually a loop, called armature, therefore is in the magnetic field.
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When D.C motor is supplied to the armature through the brushes and commutator, magnetic flux 

is also build up around the armature. It is this armature flux that interacts with the magnetic field 

in which the armature is suspended to develop the torque that makes the motor operate.

FIGURE 3.15.4

CRYSTAL OSCILLATOR

WHAT ARE CRYSTAL OSCILLATORS?

Crystal oscillators are oscillators 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 oscillators 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 and accurate LC 

oscillator  for the upper  HF and higher  frequencies  without  resorting  to  some sort  of crystal 

control. Hence the reason for crystal oscillators. 
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The frequency of older FT-243 crystals can be moved upward by  crystal grinding. I won't be 

discussing frequency synthesizers and direct digital synthesis (DDS) here. They are particularly 

interesting topics to be covered later. 

A PRACTICAL EXAMPLE OF A CRYSTAL OSCILLATOR

This is a typical example of the type of crystal oscillators which may be used for say converters. 

Some points of interest on crystal oscillators in relation to figure 1. 

FIGURE 13.16

The transistor could be a general purpose type with an Ft of at least 150 Mhz for HF use. A 

typical example would be a 2N2222A. 

The turns ratio on the tuned circuit depicts an anticipated nominal load of 50 ohms. This allows a 

theoretical  2K5  ohms  on  the  collector.  If  it  is  followed  by  a  buffer  amplifier (highly 

recommended)  we  would  simply  maintain  the  typical  7:1  turns  ratio.  We  have  included  a 

formula for determining L and C in the tuned circuits of crystal oscillators.We would make L a 

reactance of around 250 ohms. In this C is made smaller trimmer in parallel with a standard fixed 

value. 
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THE ADAPTING 3-TERMINAL VOLTAGE REGULATORS FOR CONSTANT HIGH 

VOLTAGE POWER SUPPLIES

One  can  get  a  constant  high-voltage  power  supply  using  inexpensive  3-terminal  voltage 

regulators  through  some  simple  techniques  described  below.  Depending  upon  the  current 

requirement, a reasonable load regulation can be achieved. Line regulation in all cases is equal to 

that of the voltage regulator used.

Though high voltage can be obtained with suitable voltage boost circuitry using ICs like LM 

723, some advantages of the circuits presented below are: simplicity, low cost, and practically 

reasonable regulation characteristics. For currents of the order of 1A or less, only one zener and 

some  resistors  and  capacitors  are  needed.  For  higher  currents,  one  pass  transistor  such  as 

ECP055 is needed.

Before developing the final circuits, let us first understand the 3-terminal type constant voltage 

regulators. Let us see the schematic in Fig. where 78XX is a 3-terminal voltage regulator.and 

filtered unregulated voltage is applied at VIN and a constant voltage appears between pins 2 

and 2 of the voltage regulator. 

*The distribution of two currents in the circuit (IBIAS and ILOAD) is as shown.

FIGURE 3.17
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*It is highly recommended to use the two capacitors as shown. Electrically regulator will be at a 

distance from the rectifier supply. Thus, a tantalum grade capacitor of 5mf and rated voltage is 

ood. Electrolytic capacitor is not suitable for it is poor in response to load transients, which have 

igh  frequency  components.  At  the  output  side  a  0.22mf  disc  ceramic  capacitor  is  useful  to 

eliminate spurious oscillations, which the regulator might break into because of its internal high 

gain circuitry.

These voltage regulators have a typical bias current of 5 mA, which is reasonably constant. By 

inserting a small resistor Rx between pin 2 and ground, the output voltage in many cases. By this 

method voltage increment of 5 to 10 per cent is practically feasible. However, if a high-value 

resistance is used to obtain a higher output voltage, a slight variation in bias current will result in 

wide variation of the output voltage.

Now let us see that what can be done to get a higher but constant output voltage. If to the circuit 

of Fig. resistor RY and zener Vz are added as shown in Fig., the output voltage is now given by 

VOUT=VR+VZ + IBIAS RX

A constant  current  flows through RY** because  VOUT is  constant,  and small  variations  in 

IBIAS do not change practically the operating point of Vz. This situation is like constant current 

biasing of zener, which results in a very accurate setting of the zener voltage.

**As long a sVIN>VOUT+2 volts, VOZ is constant from the reasoning of Fig, and thus current 

through RY is constant.

VOZ=VR + IBIAS Rx

Here the pin 2 of the regulator is raised above ground by Vz + IBIAS Rx. Thus, any combination 

of zener with a proper selection of RY can be used.

For example, Let VR=+15 V for 7815

IBIAS=5mA

VZ=39V (standard from ECIL)
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For a standard 400mW zener of ECIL make, IZ MAX=10 mA. Thus, if we let pass 5mA through 

RY to make a 55-volt supply

55 - 39

RY = ---------------=3.2k»3.3k

5 x 10-3

    55 - 39 - 15              1
    RX = --------------------- = ---------- = 200 ohm

   IBIAS 5 x 10-3

FIGURE 13.18  SCHEMATIC FOR CONSTANT HIGH-VOLTAGE POWER SUPPLIES

It should be noted here that the maximum input voltage allowed for 78XX regulators is 35V 

between pins 1 and 2. We see that the actual voltage betweens pin 1 and 2 of the regulator in this 

circuit is 

VIN - VZ - IBIAS RX

It is therefore necessary that VIN be so chosen that voltage between pins 1 and 2 of the IC does 

not  exceed  the  maximum  rating.  Also,  a  high  input-output  differential  voltage  VIN-VOUT 
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means  more  power  dissipation  in  the  series-pass  element,  the  regulator.  Thus,  with  proper 

selection of the input transformer voltage and capacitor, this should be minimized.

For example, if 7805 is used, VR equals + 5V and VZ is 40V, so VOUT=45 volts. For 7805, the 

maximum input voltage is 35 V and the minimum 7V. Therefore, 

VIN MAX = 45 + 35 - 5 = 75 VOLTS

VIN MIN  = 45 + 7 - 5 = 47 VOLTS

Thus, from no-load to full-load condition, the unregulated input voltage-including peak ripple 

should be within these limits. This gives a margin of 75-47, i.e. 28 volt.

AT89S52

8-bit Microcontroller with 8K Bytes Memory

Features

•  Compatible with MCS-51™ Products

•  8K Bytes of In-System Reprogrammable Flash Memory

• Endurance: 1,000 Write/Erase Cycles

•  Fully Static Operation: 0 Hz to 24 MHz

•  Three-level Program Memory Lock

•  256 x 8-bit Internal RAM

•  32 Programmable I/O Lines

•  Two 16-bit Timer/Counters

•  Six Interrupt Sources

•  Programmable Serial Channel

•  Low-power Idle and Power-down Modes
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Description

The AT89S52 is a low-power, high-performance CMOS 8-bit microcomputer with 4K bytes of 

Flash programmable and erasable  read only memory (PEROM). The device is  manufactured 

using Atmel’s high-density nonvolatile memory technology and is compatible with the industry 

standard MCS-51 instruction set and pinout. The on-chip Flash allows the program memory to 

be  reprogrammed  in-system  or  by  a  conventional  nonvolatile  memory  programmer.  By 

combining  a versatile  8-bit  CPU with Flash on a monolithic  chip,  the Atmel  AT89S52 is  a 

powerful microcomputer which provides a highly-flexible and cost-effective solution to many 

embedded control applications.
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FIGURE 3.19

The AT89S52 provides the following standard features: 4K bytes of Flash, 128 bytes of RAM, 

32 I/O lines, two 16-bit timer/counters, a five vector two-level interrupt architecture, full duplex 

serial port, on-chip oscillator and clock circuitry. In addition, the AT89S52 is designed with 
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static logic for operation down to zero frequency and supports two software selectable power 

saving modes. The Idle Mode stops the CPU while allowing the RAM, timer/counters, serial port 

and interrupt system to continue functioning. The Power-down Mode saves the RAM contents 

but freezes the oscillator disabling all other chip functions until the next hardware reset.

PIN CONFIGURATION

FIGURE 13.20
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Pin Description

VCC

Supply voltage.

GND

Ground.

Port 0

Port 0 is an 8-bit open-drain bi-directional I/O port. As an output port, each pin can sink eight 

TTL inputs. When 1s are written to port 0 pins, the pins can be used as high impedance inputs.

Port 0 may also be configured to be the multiplexed low order address/data bus during accesses 

to external program and data memory. In this mode P0 has internal pull ups.

Port 0 also receives the code bytes during Flash programming, and outputs the code bytes during 

program verification. External pull ups are required during program verification.

Port 1

Port 1 is an 8-bit bi-directional I/O port with internal pull ups. The Port 1 output buffers can 

sink/source four TTL inputs. When 1s are written to Port 1 pins they are pulled high by the 

internal pull ups and can be used as inputs. As inputs, Port 1 pins that are externally being pulled 

low will source current (IIL) because of the internal pull ups. Port 1 also receives the low-order 

address bytes during Flash programming and verification. 

Port 2

Port 2 is an 8-bit bi-directional I/O port with internal pull ups. The Port 2 output buffers can 

sink/source four TTL inputs. When 1s are written to Port 2 pins they are pulled high by the 

internal pull ups and can be used as inputs. As inputs, Port 2 pins that are externally being pulled 

low will source current (IIL) because of the internal pull ups. 

Port  2 emits  the high-order address byte  during fetches  from external  program memory and 

during accesses to external data memory that use 16-bit addresses (MOVX @DPTR). In this 
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application, it uses strong internal pull ups when emitting 1s. During accesses to external data 

memory that use 8-bit addresses (MOVX @ RI), Port 2 emits the contents of the P2 Special 

Function Register.

Port  2  also  receives  the  high-order  address  bits  and  some  control  signals  during  Flash 

programming and verification.

Port 3

Port 3 is an 8-bit bi-directional I/O port with internal pull ups. The Port 3 output buffers can 

sink/source four TTL inputs. When 1s are written to Port 3 pins they are pulled high by the 

internal pull ups and can be used as inputs. As inputs, Port 3 pins that are externally being pulled 

low will source current (IIL) because of the pull ups. Port 3 also serves the functions of various 

special features of the AT89S52 as listed below:

TABLE 3.2

Port 3 also receives some control signals for Flash programming and verification.

RST

Reset input. A high on this pin for two machine cycles while the oscillator is running resets the 

device.
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ALE/PROG

Address Latch Enable output pulse for latching the low byte of the address during accesses to 

external memory. This pin is also the program pulse input (PROG) during Flash programming. 

In normal operation ALE is emitted at a constant rate of 1/6 the oscillator frequency, and may be 

used for external timing or clocking purposes. Note, however, that one ALE pulse is skipped 

during each access to external Data Memory.

If desired, ALE operation can be disabled by setting bit 0 of SFR location 8EH. With the bit set, 

ALE is active only during a MOVX or MOVC instruction. Otherwise, the pin is weakly pulled 

high. Setting the ALE-disable bit has no effect if the microcontroller is in external execution 

mode.

PSEN

Program Store Enable is the read strobe to external program memory. When the AT89S52 is 

executing code from external program memory, PSEN is activated twice each machine cycle, 

except that two PSEN activations are skipped during each access to external data memory.

EA/VPP

External Access Enable. EA must be strapped to GND in order to enable the device to fetch code 

from external program memory locations starting at 0000H up to FFFFH.  Note, however, that if 

lock bit 1 is programmed, EA will be internally latched on reset. EA should be strapped to VCC 

for internal program executions.

OSCILLATOR CHARACTERISTICS

XTAL1 and XTAL2 are the input and output, respectively, of an inverting amplifier which can 

be configured for use as an on-chip oscillator, as shown in Figure 1. Either a quartz crystal or 

ceramic  resonator may be used.  To drive the device from an external  clock source,  XTAL2 
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should  be  left  unconnected  while  XTAL1  is  driven  as  shown  in  Figure  2.  There  are  no 

requirements  on  the  duty  cycle  of  the  external  clock  signal,  since  the  input  to  the  internal 

clocking circuitry is through a divide-by-two flip-flop, but minimum and maximum voltage high 

and low time specifications must be observed.

Idle Mode

In idle mode, the CPU puts itself to sleep while all the on chip peripherals remain active. The 

mode is invoked by software. The content of the on-chip RAM and all  the special  functions 

registers remain unchanged during this mode. The idle mode can be terminated by any enabled 

interrupt or by a hardware reset. It should be noted that when idle is terminated by a hard ware 

reset, the device normally resumes program execution, from where it left off, up to two machine 

cycles  before  the internal  reset  algorithm takes  control.  On-chip hardware  inhibits  access  to 

internal  RAM  in  this  event,  but  access  to  the  port  pins  is  not  inhibited.  To  eliminate  the 

possibility of an unexpected write to a port pin when Idle is terminated by reset, the instruction 

following the one that invokes Idle should not be one that writes to a port pin or to external 

memory.

FIGURE 3.21
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TABLE 3.3

FIGURE 3.22

Power-Down Mode

In the power-down mode, the oscillator is stopped, and the instruction that invokes power-down 

is the last instruction executed. The on-chip RAM and Special Function Registers retain their 

values until the power-down mode is terminated. The only exit from power-down is a hardware 

reset. Reset redefines the SFRs but does not change the on-chip RAM. The reset should not be 

activated before VCC is  restored to its  normal operating level and must be held active long 

enough to allow the oscillator to restart and stabilize.

Program Memory Lock Bits

On the chip are three lock bits which can be left unprogrammed (U) or can be programmed (P) to 
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obtain the additional features listed in the table below. When lock bit 1 is programmed, the logic 

level at the EA pin is sampled and latched during reset. If the device is powered up without a 

reset, the latch initializes to a random value, and holds that value until reset is activated. It is 

necessary that the latched value of EA be in agreement with the current logic level at that pin in 

order for the device to function properly.

 

TABLE 3.4

Programming the Flash

The AT89S52 is normally shipped with the on-chip Flash memory array in the erased state (that 

is, contents = FFH) and ready to be programmed. The programming interface accepts either a 

high-voltage  (12-volt)  or  a  low-voltage  (VCC)  program  enable  signal.  The  low-voltage 

programming  mode  provides  a  convenient  way  to  program  the  AT89S52  inside  the  user’s 

system, while the high-voltage programming mode is compatible with conventional third party 

Flash or EPROM programmers. The AT89S52 is shipped with either the high-voltage or low-

voltage programming mode enabled. The respective top-side marking and device signature codes 

are listed in the following table.
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TABLE 3.5

The AT89S52 code memory array is programmed byte-by byte in either programming mode. To 

program any nonblank byte in the on-chip Flash Memory, the entire memory must be erased 

using the Chip Erase Mode.

Programming Algorithm:  Before programming the AT89S52, the address, data and control 

signals should be set up according to the Flash programming mode table and Figure 3 and Figure 

4. To program the AT89S52, take the following steps.

• Input the desired memory location on the address lines.

• Input the appropriate data byte on the data lines.

• Activate the correct combination of control signals.

• Raise EA/VPP to 12V for the high-voltage programming mode.

• Pulse ALE/PROG once to program a byte in the Flash array or the lock bits. The byte-

write cycle is self-timed and typically takes no more than 1.5 ms.

Repeat steps 1 through 5, changing the address and data for the entire array or until the end of the 

object file is reached. 

Data Polling: The AT89S52 features Data Polling to indicate the end of a write cycle. During a 

write cycle, an attempted read of the last byte written will result in the complement of the written 

datum on PO.7. Once the write cycle has been completed, true data are valid on all outputs, and 

the next cycle may begin. Data Polling may begin any time after a write cycle has been initiated.
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Ready/Busy: The progress of byte programming can also be monitored by the RDY/BSY output 

signal. P3.4 is pulled low after ALE goes high during programming to indicate BUSY. P3.4 is 

pulled high again when programming is done to indicate READY.

Program Verify: If lock bits LB1 and LB2 have not been programmed, the programmed code 

data  can be read back via the address and data lines for verification.  The lock bits  can’t  be 

verified directly. Verification of the lock bits is achieved by observing that their features are 

enabled.

Chip Erase:  The entire Flash array is erased electrically by using the proper combination of 

control signals and by holding ALE/PROG low for 10 ms. The code array is written with all 

“1”s. The chip erase operation must be executed before the code memory can be re-programmed.

Reading the Signature Bytes: The signature bytes are read by the same procedure as a normal 

verification of locations 030H, 031H, and 032H, except that P3.6 and P3.7 must be pulled to a 

logic low. The values returned are as follows.

(030H) = 1EH indicates manufactured by Atmel

(031H) = 51H indicates 89S52

(032H) = FFH indicates 12V programming

(032H) = 05H indicates 5V programming    

Programming Interface

Every code byte in the Flash array can be written and the entire array can be erased by using the 

appropriate  combination of control signals.  The write operation cycle  is  self  timed and once 

initiated, will automatically time itself to completion.

All major programming vendors offer worldwide support for the Atmel microcontroller series. 

Please contact your local programming vendor for the appropriate software revision. 
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TABLE 3.6

FIGURE 3.23
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FIGURE 3.24

FIGURE 3.25
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TABLE 3.7
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TABLE 3.8

Table 3.9
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AC Characteristics

Under operating conditions, load capacitance for Port 0, ALE/PROG, and PSEN = 100 pF; load 

capacitance for all other outputs = 80 pF

TABLE 3.10
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FIGURE 3.26
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FIGURE 3.27     & TABLE 3.10
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TABLE 3.11 &  FIGURE 3.28
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LN293D

LN293DD

PUSH-PULL FOUR CHANNEL DRIVER WITH DIODES

FEATURES:

600mA output current capability channel

1.2A peak output current (non repetitive) per channel

Enable facility

Over temperature protection

Logical ”0” input voltage upto1.5 V(high noise immunity)

Internal clamp diode

DESCRIPTION

The Device is a monolithic integrated high voltage, high current four channel driver designed to 

ccept standard DTL or TTL logic levels and drive inductive loads (such as relays , solenoids , C 

and stepping motors) and switching power transistors. To simplify use as two bridges each pair 

of channels is equipped with an enable input. A separate supply input is provided for the logic, 

allowing operation at a lower voltage and internal clamp diodes are included.

This device is suitable for use in switching applications at frequencies up to 5 kHz. The LN293D 

is assembled in a 16 lead plastic package which has 4 center pins connected together and used 

for heat sinking.

The LN293D is assembled in a 20 lead surface mount which has 8 center pins connected together 

and used for heat sinking.

59



BLOCK DIAGRAM

FIGURE 3.29

TABLE 3.11
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PIN CONFIGURATIONS

FIGURE 3.30

TABLE 3.12
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TABLE 3.13
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TABLE  3.14

FIGURE 3.31
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FIGURE 3.32

TABLE 3.15
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FIGURE 3.33

TABLE 3.16

65



FIGURE 3.34

A transistor inverter (NOT gate)

Inverters (NOT gates) are available on logic ICs but if you only require one inverter it is usually 
better to use this circuit. The output signal (voltage) is the inverse of the input signal: 

• When the input is high (+Vs) the output is low (0V). 
• When the input is low (0V) the output is high (+Vs). 

Any general purpose low power NPN transistor can be used. For general use RB = 10k  and 
RC = 1k ,  then the  inverter  output  can be connected to  a device  with  an input  impedance 
(resistance) of at least 10k  such as a logic IC or a 555 timer (trigger and reset inputs). 

If you are connecting the inverter to a CMOS logic IC input (very high impedance) you can 
increase RB to 100k  and RC to 10k , this will reduce the current used by the inverter. 
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CHAPTER 4
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CONCLUSION & FUTURE WORKS

CONCLUSION
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Constructed a Slot allocation system for vehicle in a premises :

• That will be able to house 4 vehicles.

SCOPE AND FUTURE WORK
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The project can be enhanced to include the following features.

•  House more vehicles.

• Make the structure a multilevel one.

• Enhance the system with tagging and security systems.
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PROGRAM CODE 

ORG 00H

ROT EQU 40H

BASE EQU 41H

REQ EQU 42H

MOV P0,#0FFH

MOV P1,#0FFH

MOV P3,#00H

MOV P2,#00H

MOV BASE,#00H

MOV REQ,#00H

MOV ROT,#00H

MAIN:

        JNB P0.0,PARK

        JNB P0.1,RETRIEVE

        SJMP SENSE

        SJMP MAIN

SENSE:

        JNB P1.0,GLOW1

        CLR P2.0

        E1:JNB P1.1,GLOW2       

        CLR P2.1

        E2:JNB P1.2,GLOW3
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        CLR P2.2

        E3:JNB P1.3,GLOW4

        CLR P2.3

        LJMP MAIN

        GLOW1: SETB P2.0

        LJMP E1

        GLOW2: SETB P2.1

        LJMP E2

        GLOW3: SETB P2.2

        LJMP E3

        GLOW4: SETB P2.3

        SJMP MAIN   

PARK:   JNB P0.0,$

        JB P1.0,OUT1

        JB P1.1,OUT2

        JB P1.2,OUT3

        JB P1.3,OUT4

        SJMP MAIN

RETRIEVE:       

        JNB P0.1,$

        MOV A,BASE

        ADD A,#01H

        MOV REQ,A

        

MOTOR_RUN:

        MOV A,BASE

        CJNE A,REQ,REQ_GRT_LESS

        MOV ROT,#00H
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        SJMP MAIN

ROTOR:  SETB P3.0

        INC BASE

        MOV A,#04H

        CJNE A,BASE,HERE

        MOV BASE,#00H

        HERE:ACALL DELAY

        DJNZ ROT,ROTOR

        CLR P3.0

        MOV A,BASE

        CJNE A,#00H,NEXT1

        MOV P2,#00H

        SETB P2.4

        NEXT1: CJNE A,#01H,NEXT2

        MOV P2,#00H

        SETB P2.5

        NEXT2: CJNE A,#02H,NEXT3

        MOV P2,#00H

        SETB P2.6

        NEXT3: CJNE A,#03H,NEXT4

        MOV P2,#00H

         SETB P2.7

        NEXT4:LJMP MAIN

OUT1:

        MOV B,#00H

        MOV REQ,B

        LJMP MOTOR_RUN
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OUT2:

        MOV B,#01H

        MOV REQ,B

        LJMP MOTOR_RUN

OUT3:

        MOV B,#02H

        MOV REQ,B

        LJMP MOTOR_RUN

OUT4:

        MOV B,#03H

        MOV REQ,B

        LJMP MOTOR_RUN

REQ_GRT_LESS:

        JC GRT

        MOV A,BASE

        SUBB A,REQ

        MOV B,A

        MOV A,#04H

        SUBB A,B

        MOV ROT,A

        MOV BASE,REQ

        LJMP ROTOR

GRT:    MOV A,REQ

        SUBB A,BASE

        MOV ROT,A
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        MOV BASE,REQ

        LJMP ROTOR

DELAY:

        MOV R1,#25D

LABEL2: MOV R0,#255D

LABEL3: DJNZ R0,LABEL3

        DJNZ R1,LABEL2

RET
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