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ABSTRACT

Becanze of the inciease in cases of cars swealing and malfunclioning of the
alarm and securicy systems of the cars, A need for smern end efficicnt FRCUTItY
SYSICIMs 13 imereusing: (hese systems must be construcied depending on new created
rechnologies; For this reason this projeet i chesen to desion a elever and lfcient
seeurity syslem.

All security systems depend on bght and sound alarm, and s can’t prevent
the thief from stealing the car, cause of this a need lor a security systam can prevent

4 car stealing 15 50 important,

The iler of the project to design & new security system has the ability to leck
the wheels when tlie car is purking, and recognize the usar by a password to unlock
e wheels, this idea will make the car as stone in ils place and prevent anv one from

moving it unless it's user.

This System consists ol two parts, electronic and hydeaulic svilem, The
electronic system controls the hydraulic svstem through a code entered by the nger;
the hydraulic svstem locks the wheels ol the car throngs braking svstem wilh some

necessary changes in the desizn of bimking system, 1 ensure that this svetem opetate

well, an explanution is provided in this document.
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1.1 General Idea about Project:

Rather than advancing technology in electronics and security systems, the stealing is

not stopped, but i1's also ncreased.

"The mam function of the proposed sysiem is to prevent the car from being stolen

through building a seourily system that locks the wheals.

\ new velicle sveurivy system will he design to prevent a car stealing by applying

braking forces on wheels when alarm system on.

Duting normal operation of broke system, an sccumulator shares hydraubic prossure,
accumulator pressure will be released by using two solenows (NC) located in the

accilaior gate: this operation s controlled by password code

1.2 Importance of the Praject:

In our project we are going to desipgn the ~Anti-Thett Smart Breking System” because

ol the following reasons:

v The importance and use of this system in the vehi¢les o prevent a car siealin s

¥ Lhe importance (o design & new car securmy svstem which can recognize the car
user by the password,

v To design this svslem with high efficiency and low eost for the consumer jo be

able to huy i,

2




1.3 Project Objcetives:

. Devclopment of new alarm system.

2. Building a new system on the car incorporation with hydsaulic vompenents of
brake system,

3. Designing control unit for controlling the hyvdraulic comporents by using

zlecirical cireuit,

4. The new system will eliminate the need of hand braks (navking brake),

1.4 Time¢ Consumed:

Thas table introduces the time pariod which hive been takes in osder o Bnish the

project and the work progress cach week.

Waork progress - Time Consumed —‘
Scleeting the project S Weeks
Collecting primury information aboul vur Four Weeks '
project form references, internet, catalogs

and compazies deal with this subjecr, I

Determining the neecssury components Twa Wecks
fieeded in the project.

‘h’v‘rifin,g the first part of the project | Twio Weeks
Rewrite the first patt ol project. Thres Weeks
Design the system and determine Tow Week

components specification and locution m
lhe svatem.




Search about the hydraulic and clectrome Four Weeks ‘

camponents
Built the electronic code lock cirewit and Twi Weeks
testing L ‘

connecting il to slectronic code lock

Built the hydraulic systemn and Two Wesk
civentt and testing the whole svstern ‘

Write the (inal report. One Weaek

Takle 1.1 Tmne consumed

1.5 Clpst:

The cost for hydraulic svstem per wheel will be as fallows

Component Units Cost i
Solenedd ' 2 40%x2 ‘
Accumulator I 508 |
Checl valve 2 108x2 |
Pipes & Junctions 5§
B Total . | 155§
Table 1.2 Cost for hydrandic systém
The cost for clectronic code lock cirenit wall be as follows:

Compenent Lnits Cost B |
Pic 6784 | 158 |
keypad 1 155 |
7 Keypad ¢ncoder 1 135 )
Transistor 2 15x2 ‘




I Relay ' 2 15x2 “

% ‘rystal r 5
i Resistors & Capacitors 55
Ld 2 [
e Wires _ 58 B
Viltage regulator I 2%
Electronie Board 55 —
i~ Sockels 5 [5%5 ]
Total 93¢

Table 1.3 Cost lor elecronic code lock cireuil

1.6 Description of chapters:

Phis preject contains six chapters and these chaplers can be summarized 23 Lhe

fnllowing,

Chapter 1: Introduction.

Chuapter 2: Development of alanmn systems in vehicles.

Chapter3: General idea of proposed alarm system, principle of oneration and main

cormpotents,

Chapter 4: Derailed principle of operation of the proposed System,

Chapter 8: Electronic codes lock circuit of the SVELEIn,




Chapter Two

Development of alarm systems in

vehicles

2.1 Introduetion
2.2 Defmttion of Car Alarm Svstem
2.3 Alarm system's Parts

230 Car Alatm Door Sensors

232 Pressure seasors
2.3.5 Car Alarm Metion and Tilt Sensors
2.3.6 Car Alarm Alerts

2.3.7Car Alanmn Transmitters

2.4 Disadvantages of current alarm syslems




2.1 Introduction:

The first documenicd case of 4 cur theft was in 18Y6, only a decade aflor oas-

powercd cars were [irst introduced.

Cars have buen 2 natueal larger for thivves: They gre valuable. reasozably easy (o
resell and they have 2 builr-in gelaway system, Some studizs claim that = car gets

broken mto everv 20 secand,

In this chapter general study abaut current sceurity systems in vehicles will be
presented, previous security syvstems will be presented then disadvantages and

advantigss of new proposed system will be discussed.

2.2 Definition of Car Alarm System:

AN advanced electrical alam system cireuit consists of 2 sound pperation circoit
(Srenh) and a {lasher cirewin. Its Function is ta contral the opening and clesing ol the

0ars coors through receiving electrical signals from the sensors attachod 1o the cur's

body such &5 a highly sensitive miernal micraphone,

To inercase Safery, an advapecy passweond circait 8 used, which is workine (o

IneTease e saeurily of the alarm svsten,

7




2.3 Alarm system's Parts:

Most moedem car alarm sysiems are much mare sophisticated by (his characreristic,
They consist of:

. An anay ol sensors thar can include swilches, pressure sensors and

motion detectors.

. A sirer, oflen 2ble to create a variety ol sounds so that you can pick 4

distinet sound for your car,

. A rudio receiver 10 allow wireless control from 4 key fob,

An auxiliary ballery so that the alarm can operute even if the main
hattery gets disconnected.

. A computer control uait thit monitors everything and sounds the alarm -
the "brain" af the system.

The bram in most advanced systems 15 actuelly 2 small comnputer, and hrain's job
18 Lo close the swatches that activale ularm devices hom, when cerain switches that

power sensing devices are opened or closed.




Security systems differ mainly in which sensors are vsed and how the various

devices are wired into the brain.

Variety of sensors is listed to see how they work and how they are connected 1o the

alarm system's brain. As shown in fig (2.1).

i The Parts of a

Interlar

c ar A' arm M icrophona Light P!:r-t:::.:rl-

Sansor Sensor

Meroury
| Tit/Shook
| Benso

| ‘... . ' o Sensor

Spaaker

Kaycode |
Rocelver ﬁp
L“II{I E200T HowStul TWiarks
-

L%

Fig: (2.1) Parts of an Alarm Svstem

2.3.1 Car Alarm Door Sensors:

The most basic element in a car alarm system is the door alarm. When vou open the

hand of the door, trunk or any door on a fully protected car, the brain triggers the alarm

syslem.




Mozt car alarm systems utilize the switching mechanism thar is alrcady built into the
doors. In modcin cacs, opening a door or trunk mms on (ke inside lights. The switch that

makes this work is like the mechanism that controls the light in vour relrigcrator,

When the door 15 closed, 1t presses in a snaall, spring-activated hutton or Javer,
which opens the ecircnit, When the door is upened. the spring pushes the buiton vpen,

closing the circuit and sending electricity to the inside lights,

2.3.2 Cor Alarm Shock Sensors:

The Advanced alumm syvstems mostly depesd on shock sersors to deter thieves 2nd

vandals,

The 1dea of a shock sensor is fairly simple; If somebody hils, jostles or atherwise
MOVES your car, the sensor sends a signal to the bra:n mdicating the intensity af the
motion. Depending on the severity of the shock, the brain signals a waming hom or

sounds the tull seale alarm,

2.3.3 Car Alarm window Sensors:

The most common glass-brakeage dotector is & simple microphonc conneeted 1o the
brain. Microphones measure variations in air-pressure fluctuation and comver: this
pattern inta & Tlucioatmg electrical sipnal; breaking glass Las it own distinetive sound

[requency,

§1]




The microphene converts this 1o an electrical current of that paricular reyuency,

which it i3 sent to the brain,

2.3.4 Pressure Sensors:

Another way (o detect brenking plass, 25 well a3 somebody opening the door. even if
there 18 no pressure differsnce betweean the inside and the cutside. the act of UpenIng a
door or forcing in a window pushes or pulls en the air in the car creating o bried change

I pressure.

Yau ean éetect [Tuctuations in air pressure with an urdinary loudspeaker driver, A

londspedker has two major parts:

. Acwade, movable cone.

- An eleclimagnet. surrounded by & natural magnel, attached o the cone

2.3.5 Car Alarm Motion and Tilt Sensors:

An armed thief with a tow truck can just 1ift up your car and drag the entire the ear

alanm wiring away and dismantle them.

Some alarn systems include perimeter scanners, devices that monitor what happens
mmedistely around the car. The most comumon perimeter seanner is 2 hasic radar

system, consisting of a radie transmitter and receiver, The ransmitter sends out radio

11




signals and the receiver monitors the signal reflections that come back. Based on this

information, the radar device can determine the proximity of any surrounding object.

2.3.6 Car Alarm Aleris:

[n the previous sections, various sensing devices were demonsirated that inform the
alarm system's brain when something disturbs the car. No matter how advanced these
systems, the alarm system isn't much good if’ it doesn't set off an effective alarm. An

alarm system must trigger some response that will deter thieves from stealing your car.

As it has seen, a lot of alarm devices that are already built intlo your car are made tor
cllective alarm signals. At the minimum, most car alarm systems will honk the horn and
flash the headlights when a sensor indicates an intruder sce figure {2.2). They may also |
be wired to shut off the ignition starter, cut off the gas supply to the engine or disable |
the car hy other means.

Fig: (2.2) Car-alarm Alerts




An acvanced alarm system will zlso include o separate siren that produces a vErely
of piercing sounds. Making a lot of noise brings attention to the car thief, and many
intrudars will flee the scens 4s soon as the alarm blares. With sofe alarm systems, Wou
can program a distinctive patlern of siren noises so you can distinguish the alarm on

yourr gar from other alanms.

A few alarm systems play 2 recorded message when somehody sieps Lo close o
your car. The main purpose of this is to let intruders know that you have an advanced
dlarm systemy before they Uy anything ar all, Most Likely, « veteran car thict will
completely ignore these warnings, but to the opporiunistc amatear thael thev can be a
strong deterrent. In a sease, 1t gives the alarm sysiem # commanding personalily, On
some unconscious level, it may seem like the car's not just 2 collection of individual

parts, bur an intelligent, armed machine.

A lot of alarm systems mclude a huilt-in radio secciver attached tn the braio and o

portable radiv transmitter that can be carricd un the keychain,

1.3.7 Car Alarm Transmillers:

Most ear alann systems come with some sort of portable kevehain transmiiier sse
[gure (2.3): With thus device. instructions can be sent 1o Lhe brain to contral the alarm

system remotely.

The primary purpose of the keychuin ransmitter is o wve 2 way o wm the alarm

system on and off, after stepping oul ol the car and closing the deor; the svslem can be

armed willl the touch of 2 burton, and can be disarmed laler an demand,




In the maost systems the brain will fash the lights and tap the hom when the alarm

system is armed and disarmed on the car.

Fig: (2.3) Car-alarm Transmitters

2.4 Disadvantages of current alarm systems:

L. When fixing all sorts of alarms in a car, these devices are not be able to protect or
prevent the thell of the car, but only help in the issuance of voices and lights distress
CdTs.

2. Cause and provide waming Beaverton internal organs is highly sensitive to all the

voices that spoke car or around the lights and sounds an alarm and high annoving,

3. As for alarm systems, which depend on sending radio signals to remote, and phone
the owner of the car which depends on the wireless distance which could be affected by

random obstacles such as building.

4. When the robber sense of the existence of the waming He gets done very quickly
reversed, whether through a broken window or through the opening of the ¢losure of

one of the doors in one way or another, and so more easily than the mind can imagine

14




that some of them even hocams wnable o complels the entire tash in just a past of the

BURUTES, using an vrdinary screwdriver and without any other tuls.

3. The owner of the car near the lack thereof, may nol be able to catoli W when g ear
stolen, since the time of storm thief in the car 2nd 8it in Sonl of the vekic ‘s and delivery
of the electrieal eirenit and management of engine ind drive off of a person's coach, i
net commensyrate with the time harvested from the gar on foot from the place where his

car was Tound,

Form the above mentioned disadvantages, it is naticeable that the car is no prevented
from sicaling, hecause the owner or car driver will not be in the steahing place to proteel

his car ar turn on the proteciing system o it.

But the sysicrn which we present is silent and has rmore efficiency to prevent stealing

the car, since the car can’t be movead from ils initial position, and the car will be morc

secure from being intruded by strangers because of the Anti-theft smart breking system,




Chapter Three

General idea of proposed alarm system,

principle of operation and main components

11 Intreduclion
3.2 Deseriplion of the system a5 8 umil
3.3 Accumnlator
5.3.1 Types of accumulator
3.3.1.] Spring type
3.3.1.2 Raised weight
1.3,1.2 Hydre-pneumatic aceumulsior
3.3.1.4 Comparizon ol hydro-pncumatic Accumulators
1.3.2 Choosing en sccumulator
3.4 Solenoid
3.4.1 How saleneids valves work
3.4.2 Solenpid valves types
3.4.2.1 Pilot-operated sulenoid valve
3.4.2.2 Direct-zeting solenoid valve
3.4.3 Choosing a solenoid valve
3.5 Cheek valve

3.3.1 Types of check valves
3.53.1.) Ball check valve
1.5.1.2 Lift-check valyve

X5 1.3 Piston Check valye

3.3.2 Choose a check valve




1.1 Introduction:

The system consisls of two parts, the first part is a bydraulic eircull and the secand js
electronie control unir, the hvdraulic circuit incorporated wilk the breking system which
consists of

*  Accumulator
¢  Check valve

*  Solenoid

The electronic control unit involves inteprated circnit. whick presents the cade circuit

mterfacing with the hydreulic eircuit.

Uhe function of cach part will be explained in details in the nex: chapter.

3.2 Deseription of the proposed alarm system:

The components deseribed will be used to design a hvdraulic circuil (fig 3.1} to
pertorm the following task:

A chieek valve (7) will be added before the first junction hetween the masrer ¢ylinder
(6) and the accumulator (1) to make the oil pressure pass to the accumulator and preven!
the oil from retuning back to the reservoir, the second way of the junction has a N.O,
solenotd (5), closed when a signal is applied. the second path of (he accumulaior has o
WU solenoid (2) opened when a signal is applied, and has enoiter check valve (3) w
prevent the oil from retuming 1o the accumulator, this palh meets the other 4fisr the firer
salenoid, the accumulator stores the pressure znd apply it when Lhe brake system or the

alarm systorn need 11, illustiaied in figure (3, 1),

17




The component deseribed befors will control to operale in lock mude and unlock
mode by electronic code Inck eireuil, the password will lack and unlock the svstem, in

the next chapicr the aireuit will deseribe in desil,

2 e 3

Yl
'

—— e
. &, 1 4
0 :4'_|

i
Accunmmlator ¢
Solenond (N
Check: valve
Wheel
solenord (N0
O Master cvinide
Check valve
Bralke pads

th e Qe b =

oo

Fig (3.1) hydraulic system design




3.3 Accumulator:

Accumulators are simple devices that store energy in the form of fluid under
pressure, Because of their ability to store excess energy and release it when needed,

accumulators are useful tools in developing efficient hydraulic systems.

An accumulator is placed close to the pump with a non-return valve preventing flow
back to it, Tt can maintain the pressure in a system for periods when there are slight

leaks without the pump being cycled on and off constantly.

lts main funetion is to swre hydraulic energy and is necessary, make the energy
available again to the system. A hydraulic accumulator is also referred to as the

capacitance of the system.

T'he most common accumulators used today are hydro-pneumatic types. They use a

gas as a spring cushion in conjunction with a hydraulic fluid, shown in fig (1.2),

Fig (3.2) Accumulator




3.3.1 Types of accumulator;

An accumulator is basically an energy storage device, Fig 3.3 show the differsnt

i
with

Eeparaton LN
elemant |
!
—
Fiston —i
Classification of hydraulic acumulator |
acocurnuiators _I____.l
Biadder |

| acumulator

Diaphrag m|
acumilator |

Fig (3.3) Types of accumulator

types of accumulator:

3.3.1.1 Spring type:

A spring type accumulator is similar in operation 1o the gas-charged accumulator
above, except that a heavy spring (or springs) is used 1o provide the compressive foree,
see fig (3.4).

Generally small and lightweight, making them uscful in mobile applications, a
spring gives a repeatable output force. However, spring-loaded accumulators are limited

ta small volumes and pressure below 500 psi.
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Fig (3.4) spring accumulator
* Spring accumulator advantages;

Ihese accumulators are usually smaller less expensive than the dead weight tvpe
and mounting is easy.

¥ They are built directly into the power unit.
¢ Spring accumulator disadvantages:

¥ They supply a small volume of ail at low pressure,

¥" The pressure does nol remain constant, the accumulator pressure reaching its
peak s the spring compresses and drops to 2 minimum as the springs approach
free length.

¥ Ithas to be taken care of that the leakage oil is vented from the spring chamber,
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3.3.1.2 Raiscd weight;

A raised weight accumulator consists ¢f 4 vertical evlinder containing  fluid
canneeled to the hydraulic line. The eylinder is closed by 2 piston on which  series of
weights are placed that exeris a downward force on the piston «nd thers by eniargizes the
Huid in the cylinder. In contrast to compressed gas and spring accumulaiors, this iype
delivers 4 nearly constant pressure. regardless of the volume of fluid in the eylmder,

until it 15 smply.

¢ Raised weight advantages:

¥ Their advantage is thal Lhe pressure remains constant Lor the full strake.
¥ They supply large volumes of fluid under high pressure.
v" They can serve several hydraulic systems a2 a time snd are most often used in il

and central hydraulic svstems,
s Raised weight disadvantages:
The dead weight type sccumularors, however, huve some disadvantages too. Baing very
bulky, the larger sizes are extremely expensive, paracularly those delivering high
pressures and voluoes,
3.3.1.3 Hydro-pnenmatic accumulator:
A hydro-pucutnatic accumulater consists of a eylinder with two chambers thal are

separaled by an elastic diaphragm or by u floating piston. One chamber contains

nydraulic fluid and is connected 10 the hydraulic 1'ne. The other side contains an meas

2as under pressure thal provides the compressive foree on the hydranlic flaid,




The hydro-preumatic accumulators are the most commonly used aceumulators and
apply force Lo the liguid by using a compressed pas Lhat acts as the spring,

The flind section conucels Lo the hydraulic cirenit so that g5 pressure rises flurd enters
the accumulator and rthe pas compresses. Then, as pressure 1 the svstem falls, the

compressed gas expands and forees the stored fluid back e the systen:.

Hydro-pneumatic accuranlatoss are sub-divided sceording to their separating clement

{hetween the pas and Nuid).

The different tvpes of hvdro-pnsumatic accumulators used are:

1) Non-scparator type:

It consists of a eylinder with kydrauhe flnid and the charging wis with no separation
belween them. They are genarally used on dic casting machines or other similar places.
Fhey are always tv be mounted vertically,

2) Separator type:

¥ Piston accumulator:

It consists of a eylinder body aad a movable pislun. The gas that occupies the valume

above the pislen is compressed as the cylinder body is charged with liquid, Fig 3.3

shown the piston accumulator.




Fig (3.5) Piston accumulator

Piston accumulators have an outer evlinder tube, end caps, a piston element, and
sealing system, The cylinder holds fluid pressure and puides the piston. which forms the
separating element between gas and fluid. Charging the gas side forces the piston
ugsinst the end cover at the fluid end. As system pressure excesds the minimum
operating level for the accumulator, the piston moves and compresses gas in the
cylinder, see fig 3.6.

Gas Valve —__

——

e

End Cap
O-ring

Sealing —
System

Piston

Cylinder
O-ring
End Cap |

Fluid Port -

Fig (3.6) Parts of piston accumulator
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Piston accumulators may operate in any position. Vertical installation is preferable

with the gas side up.

¥" Diaphragm accumulator:

Diaphragm sccumulators {sec fig 3.7) are usually comprised of a spherical or

eylindrical pressure vessel, containing the separating element an elastomeric diaphragm.

There are two different designs: welded and threaded see fig (3.8). In the former, the
diaphragm is pressed into the bottom half of the vessel before the seam is electron-beam
welded; in threaded models, the diaphragm is held between top and bottom valves of the
vessel by a threaded ring. As in the blodder type, a poppet prevents the diaphragm from
being ¢jected through the fluid connection.

Threaded models can be disassembled end the diaphragm replaced. Welded

diaphragm accurnulators are non repairable.

Fig (3.7) Diaphragm accumulator
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Fig (3.8) Types of diaphragm accumulator
Diaphragm accumulators by design may be mounted in any position. In svstems

where contamination is a problem, it recommends a vertical mount with fluid port
oriented downward,

v Rladder accumulator;

Bladder accumulators (see fig3.9) consist ol a pressure vessel and an intemal
elastomeric bladder that contains the gas. The bladder is charged through a gas valve at

the top of the accumulator, while a poppet valve at the bottom prevents the bladder from
being ejected with the out flowing fluid. see g (3.10).




Fig(3.9) Bladder acumulalor
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Fig (5.10) Parts of bladder accumulator

To operste, the bladder is charged with nitrogen to a pressure specified by the
manufacturer according to the operating conditions, When system pressure exceeds gas-
pre charge pressure of the accumulator, the poppet valve opens and hydraulic fluid

enters the accumulator. Fig (3.11) shows the operation ¢yele of Bladder accumulator,




Bladder accumulators provide a meuns of regulating the performunce of 4 hydsaulic

systent. They are suitable for storing snergy under préssure, absorhing hydraulic shocks.

aud dampening pump pulsation and fow Qucmations,

Slatdder accumulators provide excellent gas und fluid separation ensuring dependuble

performance, maximurm efficiency, and long service life,

Bladder accumulators may operale in any position. Vertical msiallacon is preferable

with the pas side up.

BTATIC
FOSITION

as charging inat
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N " Chreck vaie
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PRECHARGED FULLY CHARGED
POSITION FOSITION

Fig (3. 11) evele of operation for bladder acoumulutor
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3.3.1.4 Comparison of hydro-pneumatic Accumulators:

Bach type of scparated, hydro-preumatic accumulator Las advantages, but bladder
designs are generally considered the mast versulile of the three. For shock snd
pulsation, for cxample, bladder and disphragm models are ideal. Piston uzits are 2ot
recommended because they are 100 slow Lo react 1o shock waves, the enls in piston
types are not designed to hold pressure indefinitely without beme cyeled. The system

can leak and fail with no ebvious indication 1o the cutside.

An advanlage diaphragm accuwmnulator's hold i that they can be mounted in anv
position. For piston and bladder aceumulztors vertical meunting 15 the prefemrad

nrientation, with the gas sids up.

Digphragm accomulators are the least expensive, but meamum capacity is unly
about one gallon, Bladder designs predominate betwesn one and 15 wallons, bur are
available to about 125 gallon eapucily, The largest piston designs are tvpically abont
10 gallon capacity, For similar quality and perfommance, biadder zad piston maodels zre

competilively priced,

Another difference is the ratic of meximum opérating pressure te gas-pre charge
pressurs. Pressure ralios are gencrally 10:1 for threaded, 8:1 for welded and 4:1 [or
bladder sccummiators. In other words, for an sccumulator with 3 maxirum aperating
pressure of 3,000 psi, minunum gas-pre chares pressures would be 300 psi [or threaded,
373 psi for welded, and 750 pei for bladder types. Accumulatoss with a h izhier pressore

ratio are more officient because they have a greater velwme of usable fhud,

The following tables will displav the difference hetween (he types of hvdro-prieumatic

accumilators,
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Type Nomunal Maximum Pressure matio Flow rate
volume Work pressure
8
Diaphragm S 0230 3 3000, Bzl up o
3000 (up to typically &0 gpm
10.000) (up o 10:1)
Bladdor 1 guarter to 15 3000, 4:1 up tw
SR 000 (up o LR
ke ERHE) 20
Piston lguarter to 100 3000, =11
o S000 (up 1o
Bakion 10,000) spm J
Tzble 3,1 Companson of hydro-prewmatic Accumulators
Type Mounting | Weight Cost Dhesipn considerstion
position
Diaphragin uny lowvest lowest | .small volume ang flow
Jow weight
compict design
good for shock applications
(good response characreristics
Bladder prefer middle middle | .hest general purpose
verlical -wide ranue of sandard sizes
-good for shock applications
(gond response characterisiios
Piston prefer highest | middic | « best for large stared volumes
vertical Lo * best for hioh fow rates
highest | »not reconunended for shock
applications
* best for use with backup nitrogen
bottles

Table 3.2 Comparison of hydro-pacumatic Accumulators




3.1.2 Choosing an accumulator:
For the desizned system the spocification of the requircd accumulasor is as [Gilows:

¥ 1is maximun work pressure must he aver than or equel the original brake svstem
pressure (2000psi).

v Its maximum capacity is more less than one litter hecause the brake oil is <he
reservoir is only one licer. )

v Tt can be mountad at any pusition which provides a let of passible chuices to
place ir,

¥ Tt's not expensive.

¥ Light weight.

v It has minimum flow rale.

There for, the diaphrepm accumulator with is the suitable choice for this systam, the
welded diaphragm accumulator is used in the designed system und its has the following
specilication:

v Its maximum work pressuse 2600 psi,
v Its weight is .8 Kg.

v Its nominal volume 0.16 litter.

v

Tts effactive s volume 10,3,
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3.4 Solenoid:

Solenoid valves are clectrically operated devices that contral the How of liquids.
Solenoid valves are electro-mechanical devices that use a wire coil and a movable

plunger. called a solenoid, to control a particular valve. As shown in fig (3.3).

The solenoid controls the valve during either the open or closed positions. Thus,

these kinds of valves do not regulate flow. They arc used for the remote control of

valves for directional control of liguids.

Fip (3.12) Solenoid

Salenoid valves control the flow of hydraulic fluid (oil), ofien at around 5000 psi,

3.4.1 How solenoid valves work:

A typical electric solenoid is shown in fig (3.13). It consists of a coil. armature,

spring, and stem.
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The coil 15 connected to an external curreal supply. The spring rasts an the anmature
o force it downward, The amature moves vertically inside the coil end transmits s
motion through the stem to the valve, When current flows through the coil. a magnetic
ticld forms around the coil. The magnetic Geld altraets the armatare wward the center of
tiwe coil. As the armature moves upward, the spring collapses and e valve opans. When
the circoit 18 opened and current stops Qowing to the coil, the magnetic field collapses.

Thas allows the spring to expand and shut the valve,

A major advantage of solenoid actuators is their quick operation. Also, they are

fel caster W install than preumatic ar hydraulic actuators,

Hausineg

_ Elastrica
GCanrectiorns

Armalurs

Errtral Walve
L

Fig (3.13) Parts of solennid

3.4.2 Solenoid valves types:

Thete are two general types of solenoid valves: direct-ncting and pilet-operaicd
Direct-acting solenoid valves have a plunger that is in direct contacr with the prumary
opening in the body, This plunger is used to open and close the orifice. The pilat-

operated solenoid valve works with @ Jisphragm rather than a plunger. ' his valve uses

differential pressure to control the flow of fluids
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3.4.2.1 Pilot-operated solenoid valve:
v' Normally open pilot-uperated solencid valve:

When de-enerprsed the selenoid allows flow from port 2 fo pord 1, See i (3.14),
while flow Irom port 1 to porl 2 is severely restricied, When energived the valve's
poppet eloses o its seat, blocking flow from port 2 to port | Flow from pors | tapon 2

1= alleved when hydraulic pressure generated force overcomes selenoid forse

Hydraulic Symbol: @

®

Fig (3.14) Nennally open prlo-opcrated solenoid hvdsaulic symbaol

v Normally close pilot-operarcd solenoid valve:

When de-energized the solenond bocks flow from part 2 10 port 1, whife allowing
flow fram poit 1 1o port 2. When energized the poppet lifts and opens e Mow from

port 2 to part 1, wiile the lew from port | 0 port 2 is severely resiricted, See fig (3.15).
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Hydraulic Symbol:

Fig (3.15) Nermally close pilot-operated solenaid valve hvdraulic syinbol

3.4.2.2 Direct-acting solennid valve:
v Normally apen direct-acting solenoid valve:

Wien de-energized the solenoid allows flow in both directions. When energized the
solenoid cluses and blaeks the Dow fom port 2 1o port 1 and Fom poit | woporl 2. Séa

g (3.16),

Hydraulic Symbolk; B

(2)

: "j_ . -

ot

71 Oh . L,-’"a,f
@)

=]
|

Fig (3.16) Normally open direct-acring solencid valve hydeaulic symbal




¥ Normally close Direct-acting solenvid valve:

When de-cnergized the solenoid Blocks flow, leak frec. in both direstinns. When
energized the solencid lifts and apens the fow from port Zao pont 1 and from part 1 10

port 2. See fig (3:17).

Hydraulic Symbol:

qu [_ N WA

Fig (3.17) Normally cluse direct-acting solenoi valva hyvarauhic svmbol

3.4.3 Choosing a solenoid valve;
Far the designed sysiem the specification of (ke required solenoid valve is as follaws:

¥ Iis upplied voltage not exceed 12 voll causs it high possible vollage that can the
car supply it Iro battery. ‘

v It controls the HNow of oil in direction, that means slop or run the flow in both
directions in seume Lme.

v IUs operating pressure more (han the pressure in brake system or the

accurnulator that used,

There for, the direct acting solenoid valve is the suitable choice for this sysiem, md
the following table will shows the specification of used solenoid:
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Operating Pressure [ FE00 pia
MNominal Flow 3 gpen
fhicenal Leakape Leak ticht (less than 5 dropamim. at 3000 psi)
Carrent Draw | 1.5 A at 12VEX
Response Time Energized 35 ms

Lhe-enermzed 50 s

Cartridgs Waight (0.14 kg)
Coil Weight 0.19 kgl
Israllatzon N orenilmn resirneinnsy )

Tahble {2 3) direct acting solenoid valve specilication

1.5 Check valvi:

The non-retumn valves or check valves (see fig (3.18)) are used o block Lhe seversa
flow of oil or gas m a [luid powsr circuit, Additionally rhis valve may be uzed [
pressure control or directional control, The check valve consists of a valve hedy with
wnlet and outlet ports and an iniernal movable member biased by the spring. The
moveble member can be a flapper or a plunger but most often in valves of hydralic
systems, it 1s a ball or poppel. They are built (o provide free flow in one direction and a
cheek in the ather direction and prevent flaw-hack in hydraulic systems, as shown in fig
{2:19) und fig (3.20).




Fig: (3.19) Closed check valve fig: (3.20) open check valve
Check valves are often part of common houschold items. Although they are
available in a wide range of sizes and costs, many check valves are very small. simple.

and/or cheap. Check valves work automatically and most are not controlled by a person

ar any external control.




3.5.1 Types of check valves:

3.5.1.1 Ball check valve:

[s & check valve in which the disc, the movable part to hlock the flow, is & spherical
ball in many ball check valves, illustrated in figure (3.21). the ball is spring-loaded 1o
stay shut, as the flow enters, the ball is raised within guides from the seat by the
pressure of the upward Now. When the flow stops or reverses, the ball is forced onto the
seat of the valve by the back flow.

Input port___

Cutput port

Fig (3.21) Ball chock valve

3.5.1.2 Lift-check valve:

Flow to lift check valves. illustrated in figure (3.22), must always enter below the seat.
As the flow enters, the disk or ball is raised within guides from the seat by the pressure
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of the upward flow, When the flow stops or reverses, the disk or ball is forced onto the
scat of the valve by both the backflow and gravity.

SEAT -

A

Far
Ly,
¥ ."i:'

Pig (3.22) Lifis cheek valves

3.5.1.3 Piston check valve:

A piston check valve, illustrated in figure (3.23), is essentially a lill check valve. It
has a dashpot consisting of a piston and cylinder that provides a cushioning efficct
during operation. Because of the similarity in design to lift check valves, the fMow
characteristics through a piston check valve are essentially the same as through a Lift
check valve.
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Fig {1.23) Piston check valve

3.5.2 Choosing a check valve:

In this system a ball check valve will used cause it perform the requirements and it
the cheap type of the check valves.
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Chapter Four

Detailed principle of operation of

proposed system

4.1 How the svstem warles

4.2 Conclusions




4.1 How the system works:

When starting the vehicle, the now loop of the system- work is start. see fig 4.1, that 1t
starting te store the pressure in the accumulator (3), so thal every press on the brake
pedal, the brake oil muoves Lo verify its job. At the same rime, a part of the oil pressure is
passes the juncrion to pass the check valve (1) and nul Lo refurn through it and stored in
the accumulator lo use it as pressure, and it can’t pass the accumulator(3) (o going

forward 1o the wheel becsuse of the normally close solenoid(4) s aot aelivaled vet

When the driver would like to switch the alarm syslem oz in his car be enier the code

in control unit, il the code is match the swored code the system will sttt loek made.

When leck medc is starl, the normally open solenaid will close to prevent the oil from
retumning back 1o the reserveir, after 2 sec the normally elose solenaid (3) will open w
allow for the oil pressure to go forward [rom the sccumulatar to the brake wheel
cvlinder and leck it, while the check valve (2} prevent the oil pressure from remming

back to accurmnulator,
I'be system will operate 1 lock mode with effective pressure equal 2600 psi applied

ar every wheel, and it will end if the code is entered agaim,

I'hie syslem is applied on the four wheels 1o complicate the systom and guarantee

the effectiveness, and prevend sicaling and make the alarm system morc accurate.
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reservolr

Fig (4.1) Anti-theft smart brake system
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4.2 Conclusions:

Aller (e systemn designing, testing, and obtaining the desired resuls, the following
should be noted:

1) If the braking pedal is pressed, while the car is moving. a part of the brake hvdraulic

oil pressure will be stored in the aceumulator while the remaining brake oil pressure

will flow to Brake wheel eylinder, which cause decrease in the original pressurs in brake i
system tor a while until the accumulator fully charged then the pressure become fixed in |
all brake system parts. |

2) This design is suitable fur any cars with hydraulic hrake system. and will builds up in
loe brake system.
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Chapter Five
Electronic Code Lock circuit

5.1 Intreduction
3.2 Design Procedure
3.2.1 Keypad Inpmt ;
5.2.2 Microcontroller
5.2.2.1 What Is a Microcontroller?
3,2.2.2 Why Use a Microcontroiler?
5.2.2.3 Microcantrollers versus Microprocessors
5.2.3 Yoltage regulators
5.2.4 Amplifier cireurl
5.3 Design Details
3.3.1 16-Burtons Keypad
5.3.2 Keypad Encoxder
5.3.3 Voltage regulasors

5.1.4 Amplifier circuit

2.34.1 Choosing a sutahle transistor
5.3.5 Microcoatroller

5.3.5.1 Why PIC16[847

5.3.5.2 Pin descripticn

5,353 Microcontraller clock

3.1.54 The microcontroller sysicm

3.3.5.5 Using the mucrucontroller
3.3.6 Assembly Program

3,3.6.1 What is an Assembly Languape?

3.3.6.2 Why Use Assembly Lanpuage?
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3.3.6.3 Programming a PIC using Assembly Lunguage

5.3.6.4 Instruction Set

5305 Assembly propram
5.3.6.6 How assembly program for the vode cireait work




5.1 Introduoetion:

| Ihe cireuit, illustrated i figure (4.1), utlizes the mucroconiroller (picl6EEL) 1o
| comtral all of the inpuls znd oulputs for the svatem. The mictocontraller essentially

aels gs the brign of design and reads all of the fnputs entered by the user
E I B

The kevpad is connected to a 16-key enceder by which 11 16 keys are encoded 5o
that the nucrocontruller can recognize which key is pressed. While eatering the 4-
digil password, the microcontroller accepts one digit al 4 tme und subseonently
compares each: digit to the slored password, Onee the correel password 15 encered, the
microcantoller sends an outpul signal w inlorm the user o proceed with locking the

brake sysiem.

Onee the user enters the correct password and decides to lock the brake system, the
microcantroller sends an output pulse to brake svsiem. Another output is seni Lha
the brake system is in its locked position so thal the user is now 2hle to onlock the

brake svslem.

There are two outputs from the eirewit, first outpul 15 [or normally open soleroid

I and the second sutput output is for the narmally elosed soleno:d,

Flus brake sysiem lock design is inlended W have low aperzting power
consumption, With this in mind, we desipned the brake system lock to retract or

unlock enly when 12 valrs are applied 1o 1t
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When the two outpuis from code lock circuit is 5 volts. An amplifier circuit is
used to convert voltage from 5 volts v 12 volls.

The code lock circuit operates at 5 volts, when the voltage from car battery is egual

12 volts. For this reason, a regulator circuit 1s wied to convert the volise (rom 12
volts ta 5 volis,
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5.2 Design Procedure:

5.2.1 Keypad Input:

I'he devies uses a keypad for user input. Mhis will allow the person who knows the

passwaord to lock or unlock the brake sysem.

Ten buttons are used to represent digils zemo through nine [or inpulling the

password. One bution 15 used to lock the brake sysiem

Theretors, using a twelve-buman keypad would have besn the best, However,

rwelve-bution keypads are cxtremely rare, so e common sixteen-button keypad was

used instead. The keypad is connected to a keypad cncoder

This keypad encoder outputs connected 1o the Microcontroller, How the keypad 1=

to the encoder and what information 15 outpuitad (o the Micracontrolles s

gonnacied

Jiscussed in the next sections of this chaplet.




5.2.2 Microcontroller:

5.2.2.1 Whar Is a Micrecontroller”

A microcontroller iz 2 inexpensive singlechup computer, Single-chip computer
means that the entire computer svstem lies within the confines of the inlegrarad cireust
¢hip. The microeontroller un the encapsuluted sliver of silicen has features similar to

those of our standard personal computer.

Prmarily, the microcontroller is capable of storing and ranning a program (it's mnost
impuriznt feature). The microcontroller contains a CPL (centrz] processing unit), RAM
(random-aceess memory), ROM read-only mempry), IO (input’ontput) lines, serial
and paralle! ports. timers, and sometimes other built-in peripherals such as A/D (analug-

to-dipital) and DVA (digital-to-analog) converlers,

5.2.2.2 Why Use a Micracontroller?

Microcontrollers are staed, are inzxpensive compuiers. The nucrocontroller's abil iy
t store and run unique programs makes it ecremel y versatile. For inslanee, ane can
program a mucrocontrolier 16 make decisions (perforn  functions) based on
predetermined simation (O-line logic) and selections. The Microconrallers ability e

perform math and logic funcrion allows it to mimic sophisticared logio and clectronic

circeals.




5.2.2.3 Microcontrollers versus Microprocessors:

Microcontroller differs from a microprocessor in many ways First and the most
important is its functionality, For a microprecessor 0 be used, other components such
a5 memory. or compaonents for receiving and sending duta must be added, In short that
means that mictoprocessor 1s the very haat of the computer. On the other hand,
microcontroller is designed 1o ke all of (hat in vne, No other exlemal components e
needed for ity application becsuse gl neeessary peripherals are already bl imto 1

Thus, we save the time and spacs neaded tn cansiruct devices.

5.2.3 Voltage regulators;

A Voltape Regulator (also called o "regulator”) has only three l2gs and appears to
ke a comparatively simple device bul il 1% actually a very complex intesratied cireuil,
A regulator converls varying inpul voltage and produces a constant "regulated”

ouipul yoltape,

Voltage regulators are avaslable in a variety of outputs, tvpically 5 velts, 9 volts

and 12 volls, (See table 4.1% the last two digits in the name indicate the cutpus

voltage.
Name Volrage Name Voltape
LM7B03 I 5 volts IM7905 - 5 vols
LM7809 | +9vols v 9voks
]_l*l?b'l? 1 + 12 volts H-I-f."ri?g'll 12 volts |

Table 3.1 Voltage repulators
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The "LM78XX" series of voltage regulators arc designed for posttive input. For
applications requiring negative input the "LM79XX" series is used; this device looks

like a transistor, but it is actually a complex Integrated Circult, Figure 4.2 shows the

gymbol of the TEXX,

@,
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21 |IE
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Cofmmon

Figure 5.2 7812 svmbol

As a general rule (he input voltage should be limited to 2 to 2 volts above the
cutput voltage, The LM78XX series can handle up to 30 volts inpul, bul the power
difference between the input voltage/current ratio and output veltage/current ratio

appears as heat.
If the input voltage is unnecessarily high, the regulator will get very hot, Unless
sufficient heat-sinking is provided, the regulator will shut down,
5.2.4 Amplifier circuit:

An amplifier circuit is designed 1o convent voltage from 5 volt to 12 volr; a circuit is

used in this case transistor and relay.
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5.2.4.1 Transisior:

A transistor is @ semiconductor device, commonly used as an amplifier or an
electrically controlled swiich. The transisior is the fundamental building block of the
circuitry in computers, cellular phones, and all other modern electronic devices.

The transistor's low cost, flexibility and reliability have made it 2 universal device for
non-mechanical tasks, such as digital computing. Transistorized circuits have replaced
electromechanical devices for the control of appliances and machinery as well. It is

often easier and cheaper to use a standard microcontroller and write a computer
program to carry out 4 control fumction than to design an equivalent mechanical control
fumction. Figure 4.2 shows the transistor tvpes.

Fig 5.3 Transistors

5.2.4.2 Relay:

A relay is an electrical swilch that opens and closes under the control of another
electrical circuit. In the original form, the switch is operated by an clectromagnet to
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open or close one or many sets of contacts. Because a relay is able to control an
oulpul circuit of higher power than the input circuit, it can be considered to be. in a

broad sense, a form of an electrical amplifier. Figure 4.4 shows the relay.

Figd4 Relays




5.3 Design Details:

5.3.1 16-Butions Keypad:

The keypad itzelf consumes no power. It works by simply making connections

bomween wines,

The keypad has eight inputs; one for each of the [our rows of buttons znd one for
gych of the four columns of botons, When a hutton 1= pressad, a connaction is made
Between the wput for the row and the inpul for the column in which the hutton 12

lacated.

For example, suppose the input for the first colamn 5 grounded and a voltage s
applied at the mput [or the Gl row. Il no bulton s pressed no current will Slow
through any input.  Yet, if button "1," which is located (o the [irst row and frst
column, is pressed, 2 connection is made berween the two inputs mentioncd above

and current flows through sach mput. This will onlv happen 1f butten "1" 12 pressed

Witk this configuration it would have been possible 1o connect the keypad directly

o e microeoniroller, there s an encoder desipned specifically Tor this type ol

keypad. Therefore, the keypad encoder, which is discussed balow, was used.

3
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5.3.2 Kevpad Encoder:

The MM74C922 keypad encodor implements all the logic necessary 1o interface a
kevpad 1o a dipital sysiem. The encoder finds it any connections are being mude in
the keypad and outpurs five hits corresponding Lo the state of the keypad. One of the
oulpul bits, the "Data Available” biz, is hugh when a button 13 being pressed and low
when no button 1s boing pressed.  The other four output kits are data bits which
cutput 2 number depending on which ol the sixteen butlons 15 being pressed. Figure

4.5 shows pins of (he encader.

Fignre 4.7 shows a detailed diagram of how the encoder is used. The cight inpuls
from the keypad are connected direcily 1o the encoder. The "Data Available” bit and
the data bits are on the right side of the diagram. The "Data Available" bt iz also
connected to an inverter whose outpit 13 connected to O ar "Ontput Tnable” pin of
the encoder. This lopic 15 used to ensure thal the data bits vulpul a number enly

when a button is being pressed,

The two capacitors located at the KBM and OS( pins of the encoder are used
for eliminating key bouncing. Figure 4.6 shows the debounce period versus the
capacitor value at the KBM inpul in microfarads. Using this graph, 2 capacitor value
of 4. 7ul was chosen. This gves a debounce period of arund 0.035, which will
clirninate all key bouncing but 12 nat =0 large that it requires (he user (o hold the
hutton down o long time before the enceder recogiizes the put, Findig the value

ol the capacitor at the OSC pin is just a matter of dividing the capacitance of the

KBM capacilor by 10, Therefore, a capacitor with a value of 47pT is used.
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5.3.3 Voltage resulators

Thds circuit can give 5V antput at about 150 mA current, but it can be increased to
L A when goed cooling is udded to 7805 regulator chip. The eireur: has over

overload und terminal protection. Figure 4.8 shows the pins ol voltage regulator

TO-220

fhnput 2. GND 2. Outpunt

|

[ig5.8 Circwit diagram ol lhe power supply
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Fig 5.9 Voltage regulators

Where CO improves stahility and transient response, and Cl is required if regulator is
lecated an appraciable distance fom lhe power supply filter. Figure 4.9 shows how (o

coaneel the two capacitors.

lus circuit must be used to generate 5 volts from 12 volis that applisd from car

battery sinee the code lock circuit i= aperared &t V., equal 5 volis,

5.3.4 Amplifier circuit:

The outpul voltage produced by the code lock cireuit i § valts and the solenvids
nperate at voltage equal to 12 volts, For (his reason, is used the amplificr circoit to

generale 12 volls from 5 valts.

Tranaistors amplily current, for example Transistors can be used to amplily e small
output current from a logic chip so that it can opsrate a lamp, relay or otber high current

device. Tn many circuits a resistor is used to convert the changing current to a changing
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virltage, 50 the trensistor 15 bemng used to amphily voliage,

5.3.4.1 Choosing a suitable ransistor:

The figure 4 10 shows how to connect an WPN mansistor: this will swilch on the load

when the microcentrollar output is high,

Fig 5.10 NPN Transistor

BCA73 transistor where it's gain () = 90 18 chusen, the caleulation below determines

he resistance of the hage

Vs /A By=valtage to run the load/ resistance ol the relay coil=12/400=30mA

= lo/F=30Ma0=0.33mA

Re= output voltare from microcontroller / base current =5v/0.33mA — 14kl




5.3.5 Microcontroller:

5.3.5.1 Why PICIATR4?

This microcontrofler is sclecied becauss of:

l-It has wide customer group,

2-1t is cheap and ¢an be found casily,

2-It hus a cheap programming circuit.

4-Very casy to program.

3-It just has 13 pins (VO) which equal the number of input and oul pins we need.

PIC16F34 belongs 10 a class of B-bit mictocontrollers of RISC srchiecture, Iis
gencral structure 1s shown in the figd. | | representing basic hlocks.

Dala
[ g —_—
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v L
Ul _ | oo
TR = > L . He—F Iy
EEPROH : FLASH
&
|
! |
_FORTA | ORTE
PICTRERS micracontiollst outipe

Fig5.11 PIC 16F34 microcontroller
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Program memory (FLASHY: [or sloring # written program. Since memory muade
in FLASH technology can be programmed and eleared more than ence. it makes

this microcantreller suilable for device development,

EEPRON: dala memory aeeds to be saved when there 1s no supply. It 15 usually
used Yot storing imporiant data Lhal must nel be lost if power supnly suddeniv
slups. For inttance, ane soch data 15 an assipned temperulure In lemperaturs
regulatars, If during a loss of power supply this data was last, it must make
adiustment once again upon relurmn of supply. Thus device looses an self-

reliance.

RAM: Duatz memory used by 2 program during :ls execution. In RAM are

stored all inter-results or temporary data during run-time

PORTA and PORTE: Are physical conméctions between the microcontroller and

the outside world. Port A has [ive, and porl B eight pins.

FREFE-RUN TIMER; 1s an 8-bil register mside 4 micwoconiraller that works
independently of the program. On every fourth clock of the escillator it
increments its value untl it reaches the meximum (253), and lken il starts
counling over again from zera, As we know the exact tnung between cach two
mcrements ol the loner ¢ontents. limer can be used for measuring nme which is

very usefil with some deviees:

CENTRAL PROCESSDNG UNIT: has a rele of connective element ameng othes
blocks in the microcontroller. It coordinates the work of other blocks and

exeoules the user program.
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5.3.5.2 Pin description:

PIC16F84 has a total of 18 pins, It is most frequently found in « DIPLE lype of case
but can also be found in SMD case which is smaller from a DTP. DIP is an abbrevistion
for Dual in Package. SMD 1s #n abbreviation for Surface Mount Devicas suggesting that
hales for pins ta go through when mounting aren't necessary in seldering this type of a

compunent, Figure 4.12 shows the pins of 16584 pic.
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Figs.12 Tap view of picl 6fR4

Pins on PIC16F84 microcontraller have the following meaning:

|- Pinno.l RA2 Second pin on port A, bas no additional function.

2- Pin nu.2 BA3 Third pin an port A, has no additional funetion.

3 Pin no.3 RA4 Fourth pin on port A TOCK 1 which functions as & timer 15 also found

on this pin.

4- Pin no 4 MCLE Reset input and Vipp propranuming voltage of £ microconiraller,




3- Pin oo 5 Vas Ground ol power supply.

- Pin no.6 RBO Zero pin un port B, Interrupt tnput is an additional function

7= Pin no.7 RBI Tirst pinon port B, No additienal fimetion

f- Pin no.8 RB2 Sceond pin on port B. No additional tfuncton.

9- Pin no.9 RB3 Third pin on port B. Mo additional function.

10- Pm no 10 RB4 Fourth pim on port B No additional function.

11- Pin no.11 RBS Tifth pin on port B. No additional fiumetion,

12- Pin no.12 RB6 Sixth pin on port B. 'Cleck' line in program mode.

3- Pin no 13 RB7 Seveath pin on port B, 'Data’ line 10 program mude.

i4- Pin no 14 Vi Positive power supply poie.

15- P onee 15 QOS2 Pin assigned tor connecting with an ascillator,

L6- Pm no 16 OSC1 Pin assigned for connecting with an asaillator,

17« Pin no. 17 RA2 Sceond pin on port A, No additional funetion.

LB- Pin no 18 RA1 Firsl pin on porl A, No additional [unclion.
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5.3.5.3 Microcontroller clock:

In order to step through the instructions, the microcontroller needs a clock trequency
to orchestmale the movement of the data around its elecwoaic circuits. This can be

provided by 2 capacitors and a crvstal or by an iiternal oseillator circuit.

Common erystal frequencies would be 32 kHz, 1 MHz, 4 MHz, 10 MHz and 20 MHz.
Inside the Microcontroller. there is an area where the processing (Lhe clever work). such
a5 mathematical and legical operations are perlormed, this 15 known @3 the cenleal
processing unil or CI'U7. There 15 aleo 2 regon where ¢venl Uming s performed and

another for interfacmg to the outside world through ports

5.3.5.4 The microcontroller svstem:

The hlock diagram of the microconireller system is shown in Fipure 4.13.

INPUT Ll CONTROL |l OUTPUT
{

Figure 4.13The kasic microcontoller system
The input eomponents consist of digital devices such as, switches. push butrons.
pressure mats, float switches, keypads, radio receivers sle. and analngue sensors such ns

Lighn dependant resistors, thermostars, gas Sensors, prassurs sensors, o

The conlzol unit iz of course the microcontoller. The microconiroller will monitor the
inpuly and-as a result. the program would tome outpuats on and oIl The microcontrallar

stores the program in 18 memory, snd executes the instructions under the control of Ui

clock gircuit.




The output devices would be made up from [.TDs, buzzers, motors, alpha numeric

displays, radio transmitters, 7 seement displays, healers, fans et

The maost obvious choice then lor the microcontroller is how many digital e,
analogue inputs and ootputs does the syslem require. This would then specify the
mingmum gumber of inputs and out puts that the nugrocentroller must have. Tf analague
inputs are nsed then the microcontroller must kave an Analogue to Digital (A/D)
module inside. The next considerstion would be what size of propram memory slorage
is required. ‘This should not be oo much of a problem when starting out, as mcst
programs would be relatively smnall. All programs m this book fit into alk program

MEmory space.

Ihe clock fraquency determines the speed &1 which the instructions are executed, This is

mmporiant i any lengthy caleulations ave being undertaken,

‘The higher the clock frequency the quicker the micro will finish one task and start

another,

5.3.5.5 Using the microcontroller:

In order Lo use the microcontraller n g cirevit need w undersiend how to connect tha

micracontraller 1o the hardware,

The hardware that the microcontroller needs to function is shown i Figure 4. [4The
crystal and capacitors connceled (o ping 15 and 16 of the 16F84 produce the clock
pulses that are required to step the microsantroller through the progrem and provide the
timing pulses. The 0.1mF capacitor is placed as close o the chip as possible hetween 3v

and Ov. Its role is to divert (filter) any electrical noise an the Sy power supply line 1o (v,
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thus bypassing the microcontroller. This capacitor must always be connected to slop any

noise affecting the normal running of the microcontroller.

11 4 .
el 3 L
GEP  azkdez 54
MOLR {4
[ 15 i
Oy 580 s |5 £
0

Figure 514 'T'he micracontroller circuit

5.3.6 Assembly Program:

5.3.6.1 What is an Assembly Language?

A pure assembly linguage 1s a lanpuage in whick cach siztement produces exaetly one
machims instruction. There (s @ onc-to-onc corrcspondence between  machine
instruclions and szazements in the assembly program. If each line in the assembly

lanmgeage propram contains exactly one siatementl and each machine word eontains
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exactly une machme instruction. then an n-line assembly program will produce an n-

word machine language program.

5.3.6.2 Why Use Assemhly Langnage?

L} Assembly lunguage programming is difficult,

2} Writing a program in assembiy langnage tekes muck longer than writing the
same program moa high-level language.
3] L also takes much langer to debug and s much harder W maintain.

4) However, there are two reasons [or using assembly language, performancs snd

aceeds fo e muchine Performance,

31 An expert assembly language programmer can oflen produce code that iz much

sumaller and much faster than a high-level language progremmer can.

5.3.0.3 Programming a PIC using Assembly Langnage:

Various software development wols can assisl in testing and debuaging assembly

language programs wiitten for a microcantroller

simulaior: This 15 software thetl mng an 2 PC oand allows the microcontroller code Lo

he zmmulated (run) on the PC. Most programming errors can be identified and enrrecied

duringe simulation.




Ermlaror: This is a hardware that connects a PC to the microcontroller in a prototype
conirnl system. Tt usnally consists of a printed eireurt board connected to the control

syster through nbbon cables.

The emulator can be used to load and ran a program on the sctuel microcomzeller
artached 1o the control svslem Rardware (conlaining sensors, semazors, and control
circuits). The emulator allows the PC to monitor and conirol the operation of the

micrecontrolles while il is embedded in the coniral system.

5.5.0.4 Instruction Set;

The assembly language used to program a PIC16F84 consists of 23 commands that
coptral #ll imetions of the PIC. This ser of commands 15 called the instruetion set [or
the microcontraller,

The complete mstruction sel und briel commend descriptions fior the PIC IGFRL arc

listed in1able 4.3,

Each command consists of 2 nume called the mmemonic end, where appropriate, a List

of aperands. Valucs must be provided for esch of these operands.
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Tahle 3.2 Assembly instruction
The project depends on the program to generale pulses, and to [x the sneed by
processing the input sipnal from the keypad, ‘Lhe program will be able 1o make the

circuit work as the Jgure 4.15.
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3.3.6.5 Assembly program for electronic code cirenit:

list e=80 , n=60 , p=16184 , r—dev
utle "lock! asm"
org {)
i) BT hilke!
rl EQU hod'
r2 EQU hile
3 EQU W'l
rd4 ROQU W I d'
o EQLI h'le
srart  bstOn03.5 select bankl
be [ 0x03,6
movia Oxff
movwl Gx06 ;Means PORTE is inpul
v v OxGl
movwE 0S5 Means PORTA 1= output
hef (3.5 ; select bank(
hef 03,6
vl Ux0i)
movwt xS output off

R
O Dup Hlock mode wall star

first btiss Ux06.3 | get first number

ot first  there i5 no number pressad

movl 0x08,w ; meve he input vn port B o work fag
andlw Opctll

sublwe U B

bifss 0x03.2 IS NUMBER=R7

goto ON Ko

Lp R ERR AL AR AL RAR LS ER BRRR R AEERE L LESE]

call delayZ secund

bifss Ux06.3 ; get second number

poto second | thers is 1o number pressed

nmovf Ox06.w 3 move he input on port B o work flag
andlw 0xI0

sublw (x40

bifss 03,2 I8 NUMBER=4?

goto ON No

T R R T LR R TR P R R R B T T P )
R RS bk e iRt Ea sl bR AL R E LSRR ELERR R




call delayd  thisd

briss 0x06,3 ; get third number

goto third | there is no number pressed

movi (x{6,w : mave he input on port B to work flag
andlw Ox[0

sublw Oxs0

bifss Ox03.2 ;1S NUMBER=RY

goto ON No

EREER bRt B LR R ERE RS RER LR EE LR R LR LR

fourth eall delav?
bfss 0x06.3 ;oo [ourk number
uoto fourth ; there 18 no number pressed
movt 0x06,w ; move he input on port B to work flag
andbw Oxfl)
sublw Oxd0
bifss Ox03,.2 ;IS NUMBER=47
pala ON :No

hef 052 cred off
bsf 0x05,3  :greenon
bst 005,00 ; selenoid B will be an
call delayl ; delay 2 sec
bsf 05,1 ; solenoid A will be

' O i ) B AR R R
R R L R R PR R R TR R T R AT I P FE e P e

L]

QFF  nop .unlock mode will start

firstl bafss Ox0)6.2 ; et first number

goto firstl there i3 no number pressed

mavi Ox06.w | mave he mput on port B to work flag
andlw Ox0

sublw (el

bifss 0x03,2 IS NUMBER=8?

goto OFF XNo

B R R e R T PR P Ty
(ERERR ARt o i dE R LR R AR ERE RS R R ]

secondl call delay2

htfss Oxile.d s et secomd number

gotosecond]  ; there is no number pressed

movl UxO6w  rmove he nput on pont B o work Dag
andlw 0xf0

sublw 0m40

i




hifss 0x03.2 ;1S NUMBER=47
solo OFF Mo

call delay2 thurd]
bifss k06,3 ; get third numbet

golo third1 - there is no number pressed
movE0x06.w  ; move he input on port B to work flag
andiw Uxf0

sublw Uk R0
bifss Ox03.2 18 NUMBER=8?
goto OFF Mo

L L e e PR R LA R AR RERER R AR R AL

fourthl eall deluy2
brfss Ox062  : get fourth pumber
goto fourthl  : there 15 o number pressed
movE Ox06.w 5 move he input on port B lo work flag
andlw 0x
suhlw O
bifss 0x03,2 1S NUMBER=4!
golo OFF  Ne

bef 0%03,3  ;green OFF

hefOx05.2  red ON

hef 02050 :solenoid B will be on
hel0x05,1  :selenoid B will be on
goto ON . go to star lock mode

L et X L L
:-_l!!:l""-'!'ll'l'\!!'11!!!?"'.'."!]\'."'i"!"!!‘!l:"!

delavl movlw 020
moysw

moviw 133 dl
movwd rl

d2 moviw 250
movwird
declaz 12 d3
goto d3
decfrzrl
goto d2
teclsz rd
apte dl

relum
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delay? moviw Ux0Z2
movwt 3

mavls |33 dl]
movwT 1

d2l moviw 250
movwiTi
dectszr: U3l
goto d3 |
declsz 4
goto d21
decfsz 13
gotodll

retum

end

5.3.6.6 How assembly program for the clectronic code circuit work:

Ihe [ollowing charts will display how the program executes instuctions of the

progrant,




Set port B as input
Set port A as output
Clear all outputs

Start lock mode

l

Get first number

AR

Y

Compare whit first
stored number

4
/4 T
T,

e
< Egual =
hﬁ"—a_& - |

o

Yes No

T

| 5
Go to get second number |
after 2m sec '

Go to start lock mode
again
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‘ Get second number
Wg
h i

|
‘ Compare whit Secnnd
stored number

¥
} f,.-f‘"‘*--‘_\a
< Fqual >
l“““"w”’T

an

Yes

Go to get third number
after 2m sec

HIE.

L Go to start lock mode

again

Fi




‘ Get third number T I

—
H i

| Compare whit third
stored number

*"f!“"x_
e Equal _>
v

-

P

Mo

i
I

| Goto get fourth number K
after 2m sec | Go to start lock mode
again

L




Get fourth number ¥

=L S

L N D
Yes

v ¥

Compare whit fourth
stored number

T

-

-

rF::“ _ Equal >

| et \‘1

/ %

| |

b
=y
Yes '
No

Green lad on
Solenoid B on
After 2 sec solenoid A on | l

Go to unlock mode Go to start lock mode
again

I Red led off
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' Go to get second number

Start unlock mode

Get first number le—

Yes MNo

Compare whit first stored
number

}
[l
| |

w I
MNo

¥
Yes

¥ ¥

Go to start unlock mode
again

aftar 2m sec




——

‘ (Get fourth number |

’._‘

stored number

Compare whit fourth J

Red led on
Green led off
Solenoid B off l
Solenoid A off
Go to lock mode

' Go to start lock mode |
again

il

B3
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