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ABSTRACT 

As the life is getting more complicated, every one in this world searches for the

comfortable life, thus in the modem life the buildings are getting longer, which invite us to

use the elevators, the elevators are controlled by PIC microcontrollers where they are

replaced with the old wired control systems.

Actually, the elevators are the solution of carrying heaviness over long heights,

therefore the need increased recently for these elevators, so the incremental demands made

this project one ofthe optimumbusiness alternatives.

This project represents the elevator prototype that is controlled by using PIC

microcontroller, this graduation project consists software and hardware sides, whereas the

software side includes microBasic language, compiler is used to compile the instructions

for the typed program and respectively the IC prog is going to send the data to the

programmer.

The elevator consists of three storeys and it has a bush buttons as callers thus the

stepper motor are rotating up or down according to the place of the elevator's room so this

mechanismneeds a specific time.

The fully detailed explanations are included about the microBasic language and its

compiler; the electronic componentsare explained as well.

11



===--------.:....=:==-""""-------------......,..-----'=;;=.;;;...---=~, 

INTRODUCTION 

The elevator is a very important auxiliary tool in the modern life where the long

buildings are existed, so to be familiar with this application I have chosen this project

which considered as a good starting point for successful business, thus the modern

programmed elevators use PIC microcontrollers.
The uncountable advantages were the cause of preference it against the wired

control systems and it took that ease during the control applications by the possibility of

varying and fixing the action from the software program.
Fundamental problems related with hardware and software implementation are

considered, a fully detailed explanation have provided in the chapters as following:

The first chapter represents classification of electronic components which used

in the elevator prototype project, the data sheets, pieces shapes and their functions were

included into this chapter.
Chapter two is devoted to the microcontrollers generally whereas the

PIC16F877A was specified because of its adjectives which give it impartiality existence

in the manufacture control fields.
Chapter three presents the information about the microBasic language and its

compiler which convert the instructions among the user and the programmer.

Chapter four is devoted to the programmer and its construction with a

declaration of the PIC's that can be placed upon the Ziff socket.
Chapter five talks about the elevator prototype using microcontrollers' project,

circuit diagrams are explained with their functions, thus the analyses of the circuits are

followed respectively.
The conclusion presents important results and notifications about the elevator

prototype project by the author of the thesis and practical realization of the elevator

prototype using microcontrollers' project.
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CHAPTER ONE 

ELECTRONIC COMPONENTS 

1.1 Overview 

This chapter presents an introduction to electronic components that are commonly

used in hardware projects. Safety guidelines for electronic projects will also be

described.

1.2 Components 

In this section a detailed explanation will be given for each hardware component

used in setting up the electronic circuit.

1.2.1 Resistors 

Resistors are electronic components used extensively on the circuit boards of

electronic equipment. Resistors are usually used to limit current.

They are color coded with stripes to reveal their resistance value (in ohms) as well

as their manufacturing tolerance. Resistors, like diodes and relays, are another of the

electrical components that should have a section in the installer's parts bin. They have

become a necessity for the mobile electronics installer, whether it is for door locks,

timing circuits, remote starts, or just to discharge a stiffening capacitor.

Resistors are components that resist the flow of electrical current in the case of

higher value of resistance is located (measured in ohms) then the lower current will be

measured.

Resistors are color coded to read the color code of a common 4 band IK ohm

resistor with a 5% tolerance, start at the opposite side of the GOLD tolerance band and

read from left to right. Write down the corresponding number from the color chart

below for the 1st color band BROWN. To the right of that number, the corresponding

1



:::ıızrtıer should be written for the 2nd band BLACK. Now that number should be

~:iplied (it should have I O) by the corresponding multiplier number of the 3rd band

t 100).Your answer will be 1000 or IK. As shown in figure I.I.

- a resistor has 5 color bands, the corresponding number of the 3rd band has to be

.rinen to the right of the 2nd before multiplying it by the corresponding number of the

tiplier band. If only 4 color bands that include a tolerance band, this column must be

ignored and gone straight to the multiplier.

The tolerance band is usually gold or silver, but some may have none. Because

sisters are not the exact value as indicated by the color bands, manufactures have

ded a tolerance color band to indicate the accuracy of the resistor. Gold band

·~A;,..ates the resistor is within 5% of what is indicated. Silver = I 0% and None = 20%.

e IK ohm resistor in the example below, may have an actual measurement any where

- om 950 ohms to I 050 ohms. If a resistor does not have a tolerance band, start from the

and closest to a lead. This will be the I st band. If the color bands unable to be read

the multimeter has to be used.

1K ohmresistor

1st colorband - 1 I j I toloraıu:e band
2nd. colorband · · · · · 3rd ı:olorband

Figure 1.1 Resistor [11]
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.1 Capacitors

A capacitor is an electronic device which consists of two plates (electrically

uctive material) separated by an insulator. The capacitor's value (its 'capacitance')

gely determined by the total surface area of the plates and the distance between the

es (determined by the insulator's thickness).

.-.\ capacitor's value is commonly referred to in microfarads, one millionth of a farad.

· ;~ expressed in micro farads because the farad is such a large amount of capacitance

it would be impractical to use in most situations.

1.2.2.1 Capacity

In the following diagram (Figure 1 .2), 2 tanks are seen (capacitors) of different

iameter (different capacitance). It should be readily understood that the larger tank can

old more water (if they're filling to the same level (voltage)). The larger capacitor has

more area in which to store water. Just as the larger capacitor's larger plate area would

able to hold more electrons.

Figure 1.2 Capacities [8]
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1.2.2.2 Capacitor and DC voltage

When a DC voltage source is applied to a capacitor there is an initial surge of

current, when the voltage across the terminals of the capacitor is equal to the applied

voltage, the current flow stops. When the current stops flowing from the power supply

to the capacitor, the capacitor is 'charged'. If the DC source is removed from the

capacitor, the capacitor will retain a voltage across its terminals (it will remain charged).

The capacitor can be discharged by touching the capacitor's external leads together.

When using very large capacitors (1/2 farad or more) in a car, the capacitor partially

discharges into the amplifier's power supply when the voltage from the alternator or

battery starts to fall. The discharge is only for a fraction of a second. The capacitor can

not act like a battery. It only serves to fill in what would otherwise be very small dips in

the supply voltage .

1.2.2.3 Capacitors and AC voltage

Generally, if an AC voltage source is connected to a capacitor, the current will flow

through the capacitor until the source is removed. There are exceptions to this situation

and the A.C. current flow through any capacitor is dependent on the frequency of the

applied A.C. signal and the value of the capacitor.

1.2.3 Semiconductor

Semiconductor has a large amount of types. Transistors have three lead-out wires

are called the base, emitter and conductor. It is essential that these are connected

correctly, as there is no chance of project working if they are not. Fortunately modem

transistors are not easily damaged, and incorrect connection is not likely to damage a

device (or other components in the circuit) only one type is used in this project to drive

a required voltage to a solenoid locks.

4



1.2.3.1 Diodes

Diodes are non-linear circuit elements. It is made of two different types of

semiconductors right next to each other. Qualitatively we can just think of an ideal

diode has having two regions: a conduction region of zero resistance and an infinite

resistance non-conduction region. For many circuit applications, the behavior of a

(junction) diode depends on its polarity in the circuit. If the diode is reverse biased

(positive potential on N-type material) the current through the diode is very small. The

following figures show the characteristic of diode.

Figure 1.3 Diode [12]

• Forward Biased P-N Junction: forward biasing the p-n junction drives holes to the

junction from the p-type material and electrons to the junction from the n-type

material. At the junction the electrons and holes combine so that a continuous current

can be maintained.

..,_. -· -·-·-·-'·-·-:....-:-•ıı-.... ,. -·-:----· -·-·--·-·-·-·-·-·Hoo:ı cumım 9edfçrı eurrenı
' p lı I ı-----N ...•

Figure 1.4 Forward Biased P-N Junction [12]
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• Reverse Biased P-N Junction: the application of a reverse voltage to the p-n

junction will cause a transient current to flow as both electrons and holes are pulled

away from the junction. When the potential formed by the widened depletion layer

equals the applied voltage, the current will cease except for the small thermal current

• •• • • • ••• ·tı+

p--------11.ı------
Figure 1.5 Reverse Biased P-N Junction [12]

1.2.3.2 Led

The leds are used in our project as different colors tell that which level of elevator

that we are in. Thus each color has its own threshold voltage, so several values of

resistors should be connected to protect leds, the led connection appears in figure 1 .6.

LED connection e,

~tnodıt: (­
~no rt.er leg

.ııınodıt: (+)
longıt:r leg

Finger 1.6 LED Connections [6]
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..233 Transistors

A Bipolar Transistor essentially consists of a pair of PN Junction Diodes that are

· ined back-to-back. This forms a sort of a sandwich where one kind of semiconductor

·- placed in-between two others. There are therefore two kinds of bipolar sandwich, the

• ;pN and PNP varieties. The three layers of the sandwich are conventionally called the

Collector, Base, and Emitter. The reasons for these names will become clear later once

·e see how the transistor works. As shown in the figure 1.7 there are two symbol of

. l)e of bipolar transistors.

;1ı0ll©
~,ı Q ~- ()

Figure 1.7 Symbol ofNPN and PNP transistors [6]

Some of the basic properties exhibited by a Bipolar Transistor are immediately

recognizable as being diode-like. However, when the 'filling' of the sandwich is fairly

thin some interesting effects become possible that allow us to use the Transistor as an

amplifier or a switch. To see how the Bipolar Transistor works we can concentrate on

The NPN variety. The figure 4.8 shows the energy levels in an NPN transistor.

Emitter İ Base Collactore

N p N • Ptoo EJ,octron
o Free Hole

.. : .. ......

NPN Bipolar Transistor

Figure 1.8 the energy levels in an NPN transistor [6]
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1.2.4 Switches

1.2.4.1 (ON)-OFF Push-to-make

A push-to-make switch returns to its normally open (OFF) position when the button

is released, this is shown by the brackets around ON. This is the standard doorbell

switch, show figure 4.10.

I

Figure 1.10 Push-to-make switches [7]

1.2.4.2 ON-(OFF) Push-to-break

A push-to-break switch returns to its normally closed (ON) position when the

button is released, show figure 1.11.

Figure 1.11 Push-to-break switches [7]
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- Solenoid lock

This solenoid locks have been connected to the circuit for adapting the case of doors

ing the movement of elevator's box, thus in the case of affecting by electrical pulse,

going to be open immediately, while normally they are closed.

The figure 1. 12 shows the shape of solenoid lock which contains a coil affecting

gneto motive force upon a central bar.

Figure 1.12 Solenoid Lock

1.2.6 Stepper Motor

Stepper motors operate differently from DC motors. When power is applied to a DC

motor, the rotor begins turning smoothly. Speed is measured in revolutions per minute

'RPM) and is a function of voltage, current, and load on the motor. The precise

positioning of the motor's rotor is not usually possible or desirable. A stepper motor, on

the other hand, runs on a controlled sequence of electric pulses to the windings of the

motor. Each pulse rotates the stepper motor's rotor by a precise increment. Each

increment of the rotor is referred to as a step, hence the name stepper motors. The figure

1. 13 shows the construction of stepper motor. [1]

Figure 1.13 Internal construction of stepper motor

10



1.2.7 L293D

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

designed to accept standard DTL or TTL logic levels and drive inductive loads (such as

relays solenoids, DC 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 L293D is assembled in a 16 lead plastic package which has 4 center pins connected

together and used for heat sinking. The L293DD is assembled in a 20 lead surface

mount which has 8 center pins connected together and used for heat sinking.

Us OUTi DUT3 Usa

HJ ~s 3 T 13 I us 2B

lH3 

~EH.:IBLE:2

]N,4

,.s.6.7
14.15,16.17 8 1B 

DUT2 OUTA

Figure 1.14 L293D block diagram
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1.3 Safety Guidelines

In this project, low voltage applications are used. Thus, safety guidelines are not in

concern of human safety but in components safety, although we cannot avoid the

technical mistakes witch can occur during connecting parts and soldering them to the

circuit, so we have to be careful from current and heat.

• One of the components which are used in this circuit is the chemical capacitor, this

element has two poles and when connected to the circuit we have to care about its

polarity so as to avoid damaging it.

• While connecting the circuit components to the power supply we have to be aware of

misconnecting its polarity to assure the safety of used components.

• While the circuit is on, avoid touching the sensitive components like the transistor,

diodes to avoid interfering with the out put signal.

• While soldering the parts to the circuit we have to be careful so as not to bum the

parts which are sensitive and can be harmed by heat.

1.4 Summary

This chapter presented an introduction to electronic components that are commonly

used in hardware projects and how they function, how they must be connected. By

applying the safety guidelines.
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