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CHAPTER ONE
GENERAL INTRODUCTION

14 ITRODUCTION
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CHAPTER TWO

SYERTEM DESION AND AMALYSES
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Fhe different sechions of the system can be distinguished from the

sk diagram shown
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223 A TANK
oo used as waler conta
amd the tank There are two possible ways of ¢
wes the tank is made of plastic or fron. For plastic tank 2 naked wive i
placed alone the high of the tank and then connectad to the Yoo
Voo is directly connected (o the tank

For rom tank, the
vy
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23 THANEISTORS

The WP Bipolar ransistor containg & tun peregion behwoen (o neregions, 10

comrast, the Pol* bipolar

nsistow conlains & thin preglon sandwichad between bwo P

A

s vegions and the ¢ terminal connectons are called the enitter) base and

collector Because the width of the base reglon i sowall, normally in the range of lenths of 8

erntion of the device depends on the twoepn junciions bex

iy o each other
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Fig 2301 A NPN transistor
The transistors are bipolar juncion transistors of the same mumber € 945 The provide the

power gain that is needed for electronic applications,

"\
A bipelar junetion transistor (13 3 T is composed of two pen junction in 2 single crystal

ing material For normal operation the emilter s forward blased while the

sverse biased A BIT can be operated in three modes: common ~collector

arrangements  The most important used in configuration s the common emitter !

high current, voliage | power gain The transistors used 1o this project are NPN toan

see the dlagram below,

LAZINTEGRATED CIROUNTS

tute the idernal struviure of the g

LM HD GATTE

The term logie gate 5 used 1o rel civomc switching cirouit that 1s used

acnomplish the vartous operations performed oo digital waveltrm Logie gates have one,

wo or more inputs, depeading on the type, and only one output the wavelorm of g logre
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gate depends upon the epu

stput characteristic of ¢

WY

ernatical

iy LOGHD FUNCTHONS
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The ouipul terminal and aach of the i

Y e N S end e e £ 3% e brawens FE3Y esd oo iyingr b opashgt N A D TR S PN Sape
the two stales (1Y o bow {00 at g thme. Logle gate perform seven basic Lo

e ANTI the MO the XU, THE NAKD and the XNOR pperations

Three loghe gates will be discussed for the purpose of this propet.
I ORIOS INVERTER
I e

Fip 2.3 2 OMOS mverter (a)

r;;:,

T the ORI inverter Fig 231 when Vin is at logic voro {3 the OMION

v 5 ‘. 1 a ; AR
verter provides an active pulbun That s Vo s at 1 {V oo}

the CROY inverter provides active pull down

I

v The nput voltags controls that the astate of hoth the dviver and the




vy ORIOS NAND GATE

o

32 (b OMON NAND gate

;

The tw inputs CMOS NAT NI pate of Fig (b extends the last gpproach. Buth input &

and 1 st be at fogne one {13 (o the vutput v

nitage down to logic zere (o). Any ather

soanbination of nputs pulls the cutput voll

v BILATERAL SWIHTCH
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seral switeh insures the fmetion of a wwitch when triggered. 1t has one pinein, one proud

3

e o pin-gate as shown i the disgram below

H

The high (1) or low {0} state of the pin input will appear in pin output only when pin

triggey is ab it's bigh 1) stale

2.5.3 RESINTORS
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14 TIMING BEVICES

Phe tin

nponents (eapacitor and

regislorh,
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4.1 BRRTIMER IO

$

The $45 Timer provides stable time ¢

.

o5 or free running osciliating The timg

del;

,4\

¢ mods s RO controlied by Gwo external component.. Timing fom nicrosesonds 1o

o mode required three or mors external components

ot ouiput waveform Frequencies from loss than (17, 1o 300 KHZ

from 1 1o 0% percont can be attained Fig 2401 shows the MBIOr SECHONS
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range fromy 4 5o 16 Supposs that Voo =0% s 8g 2408 {3y in this case the B

warndd bege TS SYIY o O3y RS T oevevpne bt wywitohes
widh e 3V 0173 0 OV When pan 2 goes belonw 3V she tripoer comparaioy ouipul switches

A pin 7 oretoms o

1 state and output pin

Dischargs

£ oo

Th

sahold

Plip-flop 1| Cutput

Crrongrud

v The threshold comparator switches states and resets the f

%1 S wl
How, i pin & goes a

Hop o us loow state, This does 1wo tungs the output {pin 3 Y goes low and the dis

-

gt of the 355 ey i digital, 8 i3 either b

transistor s turned on Note the o

When s high it g

sins
<

the th

A 45 R T R Sy P TP IR 3
Wiy the CARRAHOT vOUHARE OXCREY iz

close to Voo and when it s low it i3 mear ground polential Pin 6n fig

ol comparaior resets the fip-Hop

441 {uyis normally connecied (o 2 capacitor that i3 part of an external B tming nebwork
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1y the low siate This turns on the dise

capacior in preparation for another taing ¢
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3 the othor ey functions
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o the ground potentiady it
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free runm iable mnde
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fpely B 300
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LED CONSTRUUTHN

Sanufacturer of the led's generally nee a combination of gatliur and arsenizs wit

o germanien Lo construct semiennductors. Adding and sedpusting others can procEss Fnp

e D

g5 sepnoonduetons

s are capable of producing & bght

that i oo visible (o

o other colers are desirable, the plastic tens may be of differant color,

ke standard semiconductor diode, thers must be 2 method for determining whict

ars bed 1s the annde and which end is the cathode. The flat side of the devise identifies the cathe

L

$pve PRPTEE R e Iniag ety b 4y 3y i 4 T3 ved iy
tead, o 1t may have g noich cut into the ndgs

magniiios the bt p ced at the swire of the led Withoo

:

the small amount of Beht prodused at the wire w ool b diffused, and i would be virtualh

bas

sireaivie ne gl
DRLISANE 48 A

~

:sousce. The sive and staps of the led package deter mines bow i nust be

autic symbol for led is exactly Iike that

;, bt the arrows [

froum ihe diode, The led must be forward bissed, and 2 15 uanathy

These are senncond thronph themy They are

available in four dillerr

tn operation ked bebave just

seurrent o flow moone

Chut

b similarly ends hers because thelr appratance quite different.

o
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Fig 153 (b
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Cpate outpt ot high state ()

whesre §ig the current

The voltage drop anross the redstance B s
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A horn s g sound output ansducer 1 can produce coninuong oF JEeoniinuous

it The hors uaed for the purposs of

somnd depending on the

i s spenker of 0 8 watt and § obms, The speaker i fed by a MPN vansistor {D 882} which

gonecied o the 555 Umer ocutput {pn
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B s the resistance at the collecior

R s the resistance af the enutiey

[

£ §s the transisior

The current at the hose focanbe f

A

fe=ih v




{HAPTER THREE

CONSTRUCTION, TESTING, RESULTS AND BISUUSKION

el > -
arts of the sysiem are put togeth

i this chapier enlightens on how the different parts ©

o

S CONNTRUOCTHEN

St o s oend s o v 2w N P 44
fiy this section the cirowtry of the svstem i shown and then the constructinn

procedure s expand

LY POWER UNIT CIRCUITRY

The povesr unlt cirowiry involbves, the ransformation siage, the recnficat]

Bliering stage and the regulation singe.
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380 RENSING BEGHX

The prabes in the tank and the wires connected (o them are showrn below

o
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303 PROCESKING UNIY

The five BIT transistors, the logic gates and the putbup reg

v vgvygrtid it $haae sn et
vy consiigte (ne oo

PEacy

[




Fig 313 processing anit

LA DUTRUT BEVHIES
£ THE LED

One-bile vhayreststor funits zach ted input vollage and the fve led’s have common cathode

grovinded




iy THE TIME ALARM

The stable confi

sation of the 555 timer s osed (e activate the born  The BT used & 1o

VgL

amphty the pin ¥ output for a convenizn! power capable 10 sounst the born see figure balow.
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JASCOMNSTRITION PROCEDURE

~,

The six steps warer fovel Indicatory was bl on cironit board The construchion

7 3

weak started by frst desipmng the component lavout for the system. This was done in such

A

aveay that mimmeal space was used, Four 14 pin dual i oo 1O sockets wore used 1o plug
the B dnto the cirowt. Thas way of connecting the (Cs i ol vital importance because i aids

NaS 3

in trouble

sncrmously as the [0 be removed when making check. The sockeis

werg first seldersd oncthe hoard and then nsing the 10 pin post

:
tyont

wiire than

wag detormingd The other compo xed o the board, in th

positions Before soldering, proper checling of vomponents connection was dons,

5

Polarzed compos wers well checked to be surg that th

v
;
/
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22 VESTENG
320 THE TESTING STAGES

s carried out by following the block dlagram of the systeny represeniation

e ts supphied 1o the transformer, the transformer output is first fested then

cosisists of continuous fil-in or smpty ool the tank then the resull of this process can

be obwerved on the ted and the alarmm

A3 RESULYS

The resulls ohserverd while testing fall in ac

dance with the design and construction

specifivations. During the testing, that is when the wy

1 the tank; the led's light
one by onz from down o the top, Bu when the water in the tank s reducing, the led’s

fight one by one from ihe 1op 1o the down Then when the tank snpty the alarm starts

makin W ,mm s sounds ag

ated by the frequency companonts

3.4 DISCUSSHINK OF RESULTS

Forde design and construction of the s

g P $ . T T S A A
eohile sofving many problents encoumiered such ay

-

sevaugs pwny 10

s gre tnoby vighi Tom the manufaciurer,

Hity of sume slectronic components here in Min

~Hoiw also noted that 2 motor should hove automatioally ¢

,«

That 15, g molor can be used 1o pump waler in the tank ih i not the

when it 13 emply whi

oo

cass for this avsien




CHAFTER FOUR
COMOLLSION, BEOOMBMENDATION R

41 CORCLURION

jgn comstrnchion and tstng of sy Sieps watdt tevel indicator has boen
considered in this project AR imponiant aspelt of the systern 13 that, power Sonsmpon i3
sized by the fant that a single ted Bplusat o LT,

The sysiem Syrp ve very sppnpie with fow compr sents 1t i i case of

er pd components viived T

avatlability of the componnts uss d ensures case of replacenent when they are fau

ny different ¢ lpvels to be mam pamed. In

Soveral probes att

these appiicalions, twot comsleratinns must be given W hen using the tank and juiit

4 curren oarrying ConducinTs T 1 stion i that the teguid wast be a

&
-
e
8]
e

g0t sonductor apd nod if any Rarmnable matesial The second considerati

she rarrent and volisge wsed o pass thiough the fank st be low enough 200

grounded pie periy 10 avind any danger.

sgre probes woold be ne wded at the sensing g pO0d BrECision of the waler 2ve

3

i the tank . Where by the same i her of NAMEY gates would be noe eid 1o gobieve

Hewvever a second p cobe OF Aiarnt s needed 1o sound Ve algroe when the sank ie abwail 10
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