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ARBRALTY

~Lamd mine detector, 15 o destgn a detector that specially

{2 LTIy PR - RTINS JO% TN S oty b ryensd oo ¢\n.»' LS ae iy sy g
deteets doadly buned fand muw adviection of bombs and also Doy scourity parposs in

dotocting weapons made of motals that can be easily conceal

+ b wged e frase ondde rontes of combuls winng
The project desipn and construction have beow done fnounts, The bond nooe detocior has

heen adeguaiely tested alley the dosign and construction, 1t was able o perform i3

{ion vory approgriaioly and accurately

H

in this report, § have put nmch efford w draw casy-to-understand cloutl’s diagrams

and also used zasy wramumar 1o exphun the project. I boped that spyone who goos

g

he report with enstly understand the principly, design and construction of land

e deteciorn




TABLE OF CONTENT
PAGE
L P A
DECLARATION. .
ACKHOWLEDUGEMENT
ABSERALT U DT U -
TABLEOF CONTENTS. PP Vi

CHAPTER OME

GENERAL INTRODUCTION

i INTRODUITHIN i
LD ARTITANK MINES i

P12 ANTIPERSOMNEL

B2 DARWD MIME DETECTOR

N2

i3 STATEMENT OF PFURPOSE 3

1.4 PROJECT OBIBCTIVE 3

§.5 LITERATURE REVIEW 4

L

b4 PROIECT OUTHING




[

P
Led

3]

b

[

S

ha

N

ol

Lk

Lo

‘

A

T

g {}

CHAPTER TWO

LAND BUHME DETECTOR S5YRTEM

IRTROGDUCTION

DESIGN POINTS

PRIMOIPLE OF OPERATION

PULSE INDUCTION - GEMER AL

PULSE INDIUCTION PRINCIPLE

A AMPLINGUIRCLHT
ITEGRATOR

PHRORIMIMATION
GROUNMD BALANCE

ALITOMATIC VA MANMNUAL TUNING

U ALTDRY OIRCUETS

34

et

v




CHAPTER 2

SYSTEM DESIGN AND ANALYSIS

[

L

tak led
Lt

w

o
L

o

MALOGUE GATE

COMPORNEMTS AND

Lok

B CHOCUT (30

3

o

RS NAND GATER

C4ANEC

Lo

MOS QUADLBILATERAL SWITUH (12 40168

L

THAMRISTOR

e

COMPLEMENTA

[

L

e
oy
-

&
o
-~

Lad
Lok

A
Las

4

(.
ke




CHAPTER FOUR
CONSTRUCTION AND UONCLURION
44 INTRODUCTION 30
43 CONSTRIUICTION 3y
4.k SEARLH COHL kL
44 TESTING 35
4.5 COMOLUSHON 43
44 RECOMMEMDATION At
4,7 SUMMARY 41

48 REFEREMOES 41




CHAPTER (3NE

GENERAL INTRODUCTION
P INTRODUCTION:

The weord “land mine” 18w charge of high explosive in o metal casing, His »

duviee used by military for disrupting halting enemy wovements, Land mine can

be expdoded electrically, from a distant or exploded by contaet with a vehicle, or 3 tme fuse

Land mines have fong been wsed in tunned butlt under enemy forts and trenches,
There are bwo mam types of fand mine

Antitank tand mines and antipersonne! land mine

4.1 Antifask dMines
17, These nunes are designed 1 fncapaciiale tanks and other vohicles etther by dustroving the

w3
H

track of wheels (ol

wing the vehiole) or by penetrating the holl, cavsing the death of the
ooeupants. Darly versions rebiod upon blast effecis in incapacuaie the vehicle, Blast inines,
which are the most commonty found Antitank mines, tond o be hoavy Cweighing up to 14 kg)

becanse they use a large amount of explosive {o oblain the pressures necded for desired

chivers, These nupes are mechanicaily fuezed 1o figger npon conlact with the velicie Other

z

Autitank mines rebies on the prodection of & metal slup or Bt o ponetrate the vehicole holl
While s of these mines have mechanized fuzzes (08 vds), thoy generally hiave magned
sepsors anid electronic componenta, Anttiank mines, primanly incapacitaie their largets by

attack fom below {the tank must pass aver the mine to initiale i) Allornaie modes of stlack

are aidy aitack and top attack. Side alt il into the

Cmines rely npon the

side of o tank as it passen 3 sensur They will probably net present a signilicant

b




demining problem beomuse there bs oss dsk of shandommaent doe fo their cost and short

5

fife oy they are batiery powered. Top atteck mines rely upon soplushicated teclmelogy and

are stifl in dovelopment, They will ot be deployed for o nomber of years amd thewr

expense makes their widesproad aud uncontrolied wse very anlikely. 1t s unlikely that
these roines witl b a problens within the contest of domining. Manuaily sigplaced AT

mines may be speondarily-fuzed (o booby trapped) to provent removal. Thoso mines
wred with thess anti-handling devices {AHD will detomate i distarbed, making ming

i
= .

clrarance much more difficult {0 sccomplish.

.«-‘°'

dvanced scatierable mines may include

integral electronic AHDs.

£,5.2 Anti Persoune] Blines

s emines are designed w kil or inoapacitate people. Theve are generally two types of
AP mine: those relying strictly on blast effects, and those throwing ot lothal fagments.
The hlast type AP mine relizs upon the individual sokdier stepping on iU e trigger

detemation. Blast effects can vary, from incaparitation and iranma, to loss of life,

depending on the size of the charge and the ciroumstances of intlialion, Fro gmentivg AP

rocy

mines throw out a spray of lothal fragments, steel Balls or pellets. Many of these e

have bounding festures, providing increased range and lethality, The mines are wipgornd
il i & J S

by various means, ranging from diver! pontset to pulling or sevenng a tip fine 1

eoornand detonation,

1.2 Land Biine Befegtnr

1ANDY Mine detection s an sctivity which depends shnost exclusively on a single Basis

beed

terhinohg

v, Mines have tradittonally been eased in had substanial

{ 3?.«

metal condent. By fir the castest way lo deteet ther when bid 3 view wias By using

N




Fand mune detectors” whivh meacted in the presence of metal This basic wehnology has

-

¥

booome mnre sophisticnted bt bas wot chenged fundementally, 1 have dmproved the

sensitivity o react to smatler pioves of metal However, whilst bringing an apparent benefit,

caponding disadva Many areas ot winch mines have been Inid have heoen

heavily contaminated by motal fragmonts such as shrapnel amd metal rubbish of many types,

The move sensitive the detecion, the more fagments that are detected. Fach response which
pves not io be a mine when wcoverod bs knpwn s 2 false alwm. Lin fortunately the
operator cxey always dishingush with cortainty belwoon a bve adne and 2 false alarm, Unstd

responses can be positively identificd, cacl most be froated ag i3 were o live ming which

siows dovwy the rate at which vanes are clowred
EARTATEMENT OF PURPOSE

There are bwo s principle reasors for designing this project “land mive detecior”
t. For the protoction of hfe
i For the protections of properties.
LA PROECT OBIECTIVE
Land ming detector v design {0 accomplish several obiectives:
it 15 special design 1o detect demdly burisd nnd mine thet could sevieusly he dangerous o
human Hib amd propentics.
it oan s well be wsod in the defection o homb,
it con be used mostly for seourity propose to detect Bl gon and any kind of weapons,
B ocan be used for the detection aoy ind of metal (hoth forrous and non-forrous metaly,

it can slso be use m the defection of gold.




ERIITERATURE HEVIEW

Lami mines delegtors have beon around iy mg than mnst people roalize.

Vowards the end of the i contury, many srientists and engpineery used tha grovwing

bnowledpe of electrical theory in an atiompt o dovise &

che, which would mnpon

metal. The use of such a device 1o find ore-bearing rovks would give 2 buge advaniage 1o

any mingy who employed B The Gennan physiont Homnch Wilham Dove fnvented the

induriion-balanee syateny, which was eorporatod o metal detectors a hundred vears

P

m-w
..«
-

fater, Early machines were crade and vsed o tol of battery power, and ooly worked to g
very Hmited degree. The Scotiish physicist, Aloxandur Graham Bell, used such 2 dovice

to atterpd to locate 3 buller fodyod i the back of American Proudent James Garfield w

The modemn development of the wetsl detectyy bogan i the 1305 Dy Gerhapd
Fishor had developed a systers of mdin dircction finding, ohich was (o be used for
arcurate nuvigation. The system worked oxtrommely well, bt Uy Fisher ooticed that there
were animalies i aress whors the terrmn contained of

iF a radio beam could be distorted by melal, then o

machine, which would detect metal, osing 4 search oot resonating ot o rachio freguoney.

i 1937, he applied for, aud was grantod, the Tist patewt for o metal detector, Hig designs

were soon put 1o the test in a practical way, as they wore used as mine detectors duting
the Necond World War, They waore heavy, ran on vacuwmn tubes, and needed separate
sattery packs - but they worked, Afler the war, there were plenty of surpluses ros

detectors on the market, they were bought up by rehio hunters who usod them for fun and

for profit. The hobby of metal deteeting had been bom




dany manufaciurers of thess new devices brought thew own ideas o the nurket.

Whites Electronics of Calif

5 by buidding g machine called the
{hremnaster Geiger Counter, mnd are still st the beading odpr of detoptor manvation today,

Another feader vy detenior toohined

whe pronecrad the BFO (Beal

Frequenny Oemllatord v

s convpany 18 58l one of the world leaders

design. With the lnvention and development of the transistor fn the 5075 and 8075, metal

detector manufacturers and desiguers made amallor highter machines with unproved

chrenitry, ruming on small battery packs. The meta! dotecior was reduced to a size that

even a child could use - and use theem they Jid Fabulous fids were mle; prehistone

orpanents, chests of Roman coins, jeweled cers - bl types of metal artifacis

goid
were coming oul of the ground. Suddenty, thore was o huge reguivement for those early
slectromic magic wands which night wabe 2 map rich overnight. Companies sprang up

L.

ard Britain whe wished o sopply the growing denumuds.

o

2l pyver the LIS A
1.6 PROJFOCT QUTLINE

This project write-up i5 in four chapter for easy ;'e'n'z':;‘&z'rin"zzf;.i«:m :

Chapter ong encompasses the :'gj;immﬁi introdustion where a brigf knowledge of fand mine
detzotion systent s dHacussnd,

Chapter tee, the design operation of this project is descvibed w detail

Chapter three, the destgn oporation of this project s du

e i detmd The componenis

and their functiong, particuiarly the scltive onos, are also reviewed.

5 the concluding chapter, comprises the construction of the project

and testing ares for improvement mul finally the s - the whole projoct wrile-




UHAPTER WG
PAMND MINE DBETECTOR SYETEM

LLINTRODUCTIHON

.
SrRsdd 3

i thig chapizr, how land mine detector works and the principlo boehind it i

2.2 BESHGN POINTS,

The shicot of this design was simphicity and the avoeudance of special "olose tolevance
compenents. This has been achieved by using o 40K Mz guartz crvstal o provide tughly
acenrade tning for all the necsssary pulses in the svstem, This approach also removes

many sourves of ey and backgroumd noise and so sitows sinble highly sensiuve

perfonmanse.

The use of o power MOSFET 0 drive the codl also holps o simplify the cirouit Joan be
driven directly from a standard CMDS gate and bas 2 vory tow "o vesistancs, a high
volinge rating and also is able to switch rapidly betweon on and off Such devices are
almost ideal to work with especially as they sre very forgiving and easily withsianding
skt overtoads.

The final asprot of the cireuit design i the use of a simple voltage converter o provide o

HI B R ORTY

higher voliage than the hattery {ihe boost supplyy. This allows the pulse anyg

work with hoth of s inpuis at the battery positive supply level, amd also provides a




LIPRINCIPLE OF OPEBATION

1.3.1 Pulse Induction - General

The pules tmluction (P metbod of melad detestion selies on the electrical conductivity of
buricd Cix;Cua Thin sectioned matenal such as foil s net very conduntive and s0 18 largely
ignored. ol objerts such as colus, rings, naids, are much more condu tive and are yeadily

detented, as of course are barger objonis.

The biggest advantage of pulse induction iz that it e vistaslly free of "Ground Eifeet” - 50

2

mynch oo that it works perfectly with the szarch head romersed i fesh or sea water, provided
the cotl is adeguately protected.
The only reat disadvaniage of this type of detwetor fe that 3t delects ferrous aud now- ferroms

metals alike - and cannot disoriminate hepween difforo tvpes of melal This is more than

o

sompensated by the sensitivity, simplicity, and case of vse that the P4 sy siem nffers, and # i3

2 firm choics with detectnr enthusiasts, capecially for beach wanbing,

Mainly the current fu the search ooil, which also dutenmines the batlery ife, delermines the

semsitivity of 2 P4 detector, This design has been oplimized to operate for a sonuible tenglh

of time from six As cells, whilst giving 8 goosd practical lovel of sensitivity - it will delscl g
ew Fip com ol 2o

The sensitivity has besn optinized for fess conductive metals such as gold. Th ya fas boer

Ho

done by setting the approprigte peise sampling time - and will be cxplained yn dotail ey,
332 Polse Induction - Priaciples

The pulse induction method of detection works by subjrcling olgects to 2 rapudly

i is produced by building op 2 owvent in a sirple mulii-turs
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current Lo fall very rapidly by switching off the supply. As

the plectromagnetic ficld decays it indus

near the ooil




Poor or pon-conductive o s are unabfoied, bot i conducive teme a currens I8 indue

producing a sroall magnetis Gokd which opposes the decay of the originad feld. This opposing
fakd roeans that whow neay wmetal, the mogncne Held around the search cotl divavs m g
different way, ansd 50 the voliage iduced o the search coil also differs,

2.3.3 Transmitter

The seare i oif or foop of ¢ Fulse Induction land wine dotetor s very simple. & stngle coil

§

Ceans

of wire 1s commondy used for both the transnut and recerve funclions,

The travanutier cireaitry conaists of g simple olectronio swileh which briefly connecls thus
coil arross the battery tn the land mine dotzctor. The resistance of the votl 5 very low, which
aHows a carrent of several amperes o fow i the coih, Bven thoug
actaal time i fosws i3 very brief Pulse Deduction land mune detoctors swidch on s pulse of
transiut current, then shut off) then seaich on another transnst palse. The duty oyele, the time
the transimit current is on with reference to the thme i s off) s typically about 4% This

prevents the transmitter and coi} from overheating and reduces the dvats on the battery,

The pulse repetition rare (ransmil froquency) of g typical PLis about 108 pulses per senomd
Wodels have beon produced from a low of 22 pulses por sueond o 2 bigh of several thousand
prslens per seeond. Lower frogsencios usually menn groater transmit power, The transmil
purrent fows for g much longer tme por puelse howoever, there are fower pulses per seeond.
Higher freguennies usnally mean o shorler wansimtt pulse and loss power however, thers are

TN

‘\\

s 1ransmit it fugn frr SE

Lower frequencies tend to schieve greater depth and greater seasitivity to Hems made from
silver hewever, less sensitive o nickel, and gold alloys, They tepioally have a very slow

rarget response which requires 2 very slow coil sweep speed,




Higher frequencies are more sensilive o nichel mid ever, oss senmtiva 4o
8 TY b inar ey vt guend e SRS RN TS S wgen Ry o 2 2y aarviben e v o areiirery Gl %
stiver. They may not ponetrale guite as deep as the lewer frogquency models repardmy stiver

however, can be used with g faste

ev fregueney modeds are generally

“

o

more produciive for freasure bunting bocanse the fastor sweep speed aliows more arca to be

searched g given time, and they wre mors sensibive 1o the pitimate beach el goid jowelry,

v,

As previoushy mentioned a typieal FLsearcl loop contains 2 single eoil of wars wineh serves

P

a3 both the ransin! sint receive cotl, The transnilior operates in g manner sinulat (o an

mtomebile ignition syslem. Bach tme a pulse of current i awilched into the ansnut coil i

setie field. As the current pulse shels off) the meynciie field wound the codd

poreraies 3 ag

suddenty cotlapsos. Whon this hoappoens, 2 voltnge spbe of 3 hugh intensity and oppostie

polarity sppears soross the cosl, This voltage spike is called a countor elotromedive foree, or

couier ¢

C §nan mstomobiie Wi the high voliag
much lower in fntensity fn s PEmetal detector, usually abowt 100 to 136 volis s peak

v ieas thay 31 muibonthe of o second, In a Pl

%
v

grmplitude. I s very narrow induration, usuall

metal detector s called the reflonted pulse.

2.3.4 Bevsiver

Resistonce is phed across the search coil 1o control the tnwe it takes the reflected pulse to
decay to zero. 1 no resistanos or very hiph resistance is used, i will canse the reflecied pulse

4

1y Pring”. The result is stimilar lo dropping a mbber ball onto 2 hard surface; it will bownce

2 peturping o resl I a low resistancs i3 used the deeay G will morease

andd vanse the reflected palse o wislen It s shmilar to dropping o vubber ball o

Binge wr are intrrested in having i bounce onee oritivaldamping for o rubber ball might be

tike dropping 1 onto carpet, A PLooil is saud o be onticatly ynpod when the reflected pul




hreays quickly to zoreowithout duging. An over or mler dampened coil eall cause instabiiity

aned v mask the fast conductivg metals such as godd as well as reduce detection depth

- nears the loop it ol store some of the energy from the reflected pulse

nend

and will morcase the tme i takes for the pulsc to de

v zere The change mothe width of

the reflected pulse

wowen mer et gy boy g sept b oy ayrenssyton sub vn wygsedoyd toye
gnansured o signnd e prosends of aoodad targset

ives with the portion of the

i order to detedt a rostal objeot we need o concom

retiectad palse whare 1 decays to zore. The transunt ool i coupled to the reonver throug)

wies it the amount of ransond o

resisgy and 2 diode chpping ciroutd, The

[y
3
e

seaching the recetver to less than cne volt 5o as not o overload i The signal from the
receiver confains both the ansunt pulse and the reflected pulse. The recelver bas o {ypical

paisr of 40 decibels, This means the ares whers the reflecied pulse reaches voro is amplified

1000 tumes.

2.3.8 Sampling Chrowit

The amplificd stgnal coming from the receiver is oo wiiching cireuit which

P

smnples the reflected portion of the pulse as i reaches zove, The reflecied pulse up o this

w

point references tn actuality o series of puises ot the wansmit froquency. When s metel ohisct

‘S

23

aears the coilibe transmil portion of the signal will roman unchanged whale

o reiionied

portion of the pulse will berome wider. The mets ohjeat stores somm of the electnioal energy

frorm the bansmit pulse and invreases the tow B Gakes for the reflected pulse o reach revo.

A inorease in duration of & fow millinnths of 2 second is enough o allow the dulection of 2

metal target, The reflecied pulse §s somplod with an clectiouie switch conwolled by a senies of

paises which are syachronized with the transmitter

The most sensitive samphing poist on the rellocted puls

<

whare i reaches vern, This is typlvally about 20 mithouths of g second aller the transmitter




5 o7 and the roflected puler begins, Unfortanntely, tis 1s also the ares where 3 ¥l oan

hecome unstable. For this reason most PLmodels sionple midse ot g decay of 38

oy 40 mithopths of o s
2.3.6 Integratory

i order for an obdect to be detecied the sample signals must be converled 1o a DO voltage,
This task i3 performed by a cirouit called s integrator, [t averages the sampled pulses over

time o provide a reforence

s D0 reforence vollage inoreases when metsd nears

ot moves away, The DO voltage s amphiied and controls

.

the audio ouipul circnitry which fncreases i piteh and/or volune to 8 ignal the presenis of

meial

The tine constant of the micg | deteciorn will respond {0

g mefal object, A long time constant {n the mange of 500 s advardage of vedusing

aise and maky

s the mietal detector casier fo tune, Long time constanis require & very slow

»
¥,
<

2% b

sweep of the coil becanse 2 target wight be missed i1 passes guickly

v by the search £oil

Khort tine consiands (n the range of tenths of 2 second) respond more quickly to targets, Fhix

5,
<

sliows a guicker sweep of the loop however, i also aliows more o pise and nstabniity,

2.5.77 Prserinvination

y increasing the time period bobwesn transmitier shut- off sl the sampling point {pulse

s,

detayy, cerlain metal Homs can be rejedied. Alurpinum o will be the first o be mjected

Beeweser, fron canno bo repuoted,

There have baen many attompis o fihat nap roject fron however thuse atlompls

5, bron s detoctab

bave bad |

comper have sintilar chansctenistics, Such fong time de ays also have i be paiive affoct on




delection depth. Ground myincralization will canse some widening of the reflectad pulse ag

well, ehanging the poin? b which a larget responds or 1ol

«wis. H the Hme delay is adiusted so

that a gold rog docsn respond i an alr st that swvee ring may respond in mincralized

grownd. Minerabived groumd thus changes evervibing v g the tune delays ad

discerimunation of P metal deteriors,

28 Genund Balance

2

swit not siore any sppreciable amouend of eaergy from the

Avorage ground mineralizati
search ootd and will vot usually produce o signal. Such ground will not mask the signal Bom a

buried object, Onthe contrary, growsd mingrelization ol add shightly 1o the durstion of

k3

reflecied pudse incrossing the dopth of dotection. The torm "automatic prowst babanoe™
often apphiod to PLisstraments beeause o will normatly not react 1o nuneralization and there

are oo external adjustments for any specific ground condilions,

y black sand is an exoeplion. A land mine detector will work in black sapd bowever,

sopne false signals may resndl i the ool is helib very close o the

grovnd. Oround responses

can be ininered by using g longer Sme delay botwenn the shut-off and sample poind {puls

o’

delayy. Advannng the time deday slightly will help to smooth out the noises cansed by most

oy

auneralivaiion,
238 Automatie vs. BManual Tasing

Mt PEdetectors are manually tunmd. This moans the operstor bos to adjusi s control until o

chokin

-~

v oy Bnzzing sound is heard ty the hoedphones. e search conditions change, such a3

(\)‘.

whess moving Fom black sond to neutral sand or from dry Tand o salt water, the uning mast

be ro-gdinsted. Fatlure fo do so can result in redured detertion depth and wissed targels.

Banaal tusing s very Affool with short mispration Hime constants, o most manuatly tuned

mrodels use long time constants and the szarch cotl must be swept showly,




This tx oot o probiom when a FLis used for soabn diving beoause the cotl caunsd be swept
guickly onderwater, When used al the surf Bine, where the coll will be i and out of sait waler,

a manuaily tuned metat defector can be veory Gustrabing to ase The tuner must be adinsted

,«

continually o mainiain g threshold, Bome eperators eleet 1o set i shightly below the Sureshoid

ot '

baywever, that can result in o reduction i depth ms the ground conditions change.

Automatic tuning, of 3.4 T, (3l Adpusting Throsheld) offers a sipnificent advanisgs whon
searching in and out of sall waler o wvor mineratived ground, 3.AT helps heep the meal

deterior operating al maximum sensiivaty without reguiring constant adpustments by the

operator, B improves the stability, reduces nose, amd allows bighor gatn sellings to be used,

Pomorgl detoctors o not ot strong, negative shwmals ble o YLEF As such thoy do ol

it
{

“overshoot” on pockets of mineralization. With AT the cotl must be kept in molion while
detecting 2 targer. Binpping ovor g largst will couse the AT fo tope o out or cease
responding,

2348 Augdio Clreonity

Land nune dotetor audio cuouis generally 2l

wo categories: variable pieh and
variable volume. This s primarily brue for mwaosally tuned models. The ™ire sren” sounds
can hecome annoyving amd many bave trouble hearing the highor tones. A vartant of this is the
mechaningl vibrator device primasily used for deop water, 1t omiis a slow chicking sound and
vibration that increases 1o 2 buzz to signal o find, The mechanical device s casiyy to bhoar and

feel over the soumd of an anderwater aly supply

ted




CHAPTER 3
SYRTER BERIGN AN AMALYRIS
3.1 INTRODUCTION:
Ir this chapter, the design operation of tis projest will be desenbed in detatl,
The components and thelr functivns, particularly the active ones, are also reviewed

313 POWER SUPPLY

The power supply used i 30

4

9% hattery. A baliery 13 an elzctrochemical cell which i used
to provide 2 dirget source of onergy. Battery is chosen because the dovice s weant o be used

o ficld where there could be no ac supply.

3.3 SEARCHING COH.

The search voil or ooy of 3 Polse Induction lond mipe detecior 1s vory simple. A single cold

i wire 15 commuonty used for hoth the ransmit and recerve funciions.

The winding of voit and the number of wen wst be 27 tams cach signal fur being a loop

3LV

from starling o end, The windmg wire s 0.7 brwy diameter enameled copper angd 20m long,

R

feave o froe fenpih of 1 5m and wand 27 tures around the pins,
By the figured b is shown o chroudar one-turn codl omrrving g curvent of U amperss. The

mapnelizing force af the axial point “F due to g small cloment “dl7 a5 given by Laplace’s

The direction of dH i a1 right angles 1o the Hoe AP joining point P o the eloment
Mow, dH can be resolved into two componant.
g The axial component JH = dhams

b the vertical component g8




Mew, the verlical con
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component of di d;

he equal 1o the sum
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The magrwiizong fores 1w the coniie oof aoorouiar

b

1} shown in th

With reforomn

cing {oree $H produsd at 07 due

went b {av given by Laplace’s laws s

T ATAn for Tdum cotl

v AT for Netwrn ooih

031 hm

The voliage in the searching coil is produced b

and the cotl current ia bullding up fom ¢

i flies to g very high voliage as magnotic Held around the ol falls rapidiy, AR

has (ndien almost (0 e and the voltage acrnss the coil s held af

g perel,

ap at +9Y when the Voliage across the

y P B B i R
An evanperated view of the scaveh coil voltage for one complete eporating pulss is shown in

Fig &3, toidaily TRA is tumed o and the corl voluge to vlose s current builds




TR s tarmed o]l the vollnge across the oml vises mapidly as e magnatic field

throngh the coll falle, Aflor s vme, the fodd Slls more slowly and the tduced vollage falls
aceordingly, dropping gradeally 1o zero The solid Hne shows the observed wavelnrm when

the oot s clear of mztal, whilst the dotied Hne shows the wavelorm when metal is near

The difference betwesn the bwo curves & very s - sach losg than one mit vell - and so g

amount of amphfication v seeded to produce g owsefod signel The demands on the
unphifter are harsh, I nwst be vory fast, be able to respond (o o very simall signsd aller boing

overtoathnd by o hoge one,wml have a high voliy

The main feariier) part of the paise 35 of no vahie as 8 shosws no difference between metal and

e mptal condiions. As the pulse

oy the potual voltages i, there s ap

inorease in the difference helwery the bwvo conditions,

PELIADE PULLE O
458 YHLIS PEAR

¥ Yay BEABR 40 AGOERAT RN

P
P

S tppn
T pae anenn ean SR eaos WA AR

4 8% \ :
£y 5y HE ¥8L . ) .
™., aRER DF DETED TIOM
£ o 3%y TUBNY BFF

Figl.? search coil voltage wavelorm, messured at point 8 on the clrouit thagrum.




A TIRCUIT OSCHLATOR

’

e
~N

This consisiz of a orystal psciflator 1O e which provides an output of 40Kz which is the

¥
>
¥
.3

magter olock. Resistor RO provides do bias for 10 e and RS, U4, and OF8 provide the correst

feedback condition for X to rosopate corrontly,

The sulput from the clock dvives ransisior TR2

connectad a5 2 complomentary owput stapr and produce o 30K H2 squsre wave that &g
coupled via capacitor U3 0 rectifiors 103 gl D4 o produce an additional seven volis winch

cuppdy. This boosied sup

U2 and O divently and L0 via additionnd decou

comppenenis R and OF

The 40K HZ oadpat from LU also drives the wuds stage dhvider 1O Thes 1O oonsists

of g sertes of divide-by-too vt of which s dytven by an input to pin 10 sl ali of

which can be roset sumphtancousty by g postbive fovel on b

Two outputs frorm the chain of dbvidors we combnned vin L b andinvered by 10 n 1o

woduce srest pudse. The two sutput pans are aflor 4 slages and 7 stage of division

e

represeniing tme ndervals of 200 microscoond and 6.4 milliseconds, They are combined in

such a way that 200 mithseconds where upon the dividers are reset and the oyele roprats
This pulse output appears af PINT2 of LO2 and 13 used 1o drive the MOSFET TR VIA RS
directly.

IS DETECTHOM

Bave hoon discussed earlier. Besistor B and B2

The pulse
provide Loading so that the voltage pulse does not “hack fire” into TR, and also that the coil

b4

AN

does not act hke 2 tuned cireait and Cring T with s oo self capacitanes producing
wrdesirable ao waveform Dissde D3 and D2 clip ot of the oot voliage passed vin B2 and

s it the voltage swing which is pessad to the ampbifier 1O o one volt




-

of dif¥rem sypes heomse 117 bas to handle only Stma during the thne

TRY i turned on, whilst D st handle 34 peaks frow the corl as TR i tumed off.

]

This clipping only affecls voltages Sy b

e

w ool ahove one vl i feaves

.',s';'Z”’?i gie ;& itk

cotl pulses are fod via RiGe 10501

s oan oxtromely fast OP-AMP LU
whioh is particubary suited 1o the amphiication of pulecs. B has a very high Vslew rat”

which is measure of the ability 1o change 13

sput voltage at fast rale and so ve produce poise

aovurately. s eiroutt s romnected as a standard tnverting amphiier with fer dhack vig

v the positive supply via R% so that the

e,

13 and ©6. The non-ipverting mnput i3 ok

s 18 higsed vorrotly with #s onipet st the batiery positive suppiy,

T poptrnls around LU allow the output voltage to be adinsted. Presct VRZ is the standard

<

~
5

“epfTant muil” control and is used lo st the oulput of LC 1o rore™ wiien its inpal are connected

tes the same point; prientiometer VR proviles @ moans of unbalanong the

cirouit to sttow the oaipul 1o be sotwamatly, This s used to setup the detrotor in oporation

to produce an audic signal

3.6 DP-AMPLIFIER CIRCIRT

2N

C3 (LML) s used as an extramely fast OP-AME LD

ot

Sewwn

Hich s particularty suited 1o the

amplification of pulses. I has & very high "slew rate” which is measure of the ahility o

change its output voltage al fast ride und 50 18 saceurately, In this cirouit s

conneeind as a stambard imverting amphifter with fesdback vin B3 ned 06, The nop-tvorting

pput is taken rom the positive supply vis B9 so that the ontpetis Bigsed correctly with s

owtput at the b




RS

Clgnred da TEST CIRCUT
10y

feygeasl

Creatgaast ' = '

YVEFORMES

PAAEVOLTAGE WA

37 ANALOGUY GATE
The output from 1O is a clipped and trverted version of the coil voltage. The negt step s 1o

t8 3

part containing the low lovel wanted signal from the pre- coding velatively hugh

f@’c;{d’{’ § 0o
winch can be opengs

nlze, This
PO,

*
¢ from DO vig

by sopiving 3 vollage (o is contro
Y5 and B7 and consisis of a pulse which is tormued o open the swilch just as the output from

Vi patlery sUREY L

o i thgs clroust is the pos




3.

sde afior TR twns off A this point the switch

H 1 LR T R T AN T I I S DRSS T e I S
i opened and the outpt voltage from 1O passes via 15, D6, and RIE, and is rectiliod Uy

bnovm 3 negabive

by
G
e
Fge
Py
~
e
e
=
o
4
s
jaeg
Fad
s
=
freety
i
s
-
13
-
-
—
-t

pegk of conrse beoanse LOS s an inverting wn prhifrer,

The use of 2 ransisior a5 # rectifier i this way 15 o0

peak value, U9 must change very guckly indeed. The curent sain of THRAadds Lo the base-

emitter current so that most of the eharge in U9 15 provide:
o the ouipt of 1O
The constant of O and B 19 is 100ms Thiv ivlong enough to change very liithe botween

and oul pf rmange.

pluses amd g

R N P T {rongh Fanr
5 foade is stmphifiod by

T redues the mumber of componenis

alfowing more pluses to lollow the fnttal one, This e nota problem becauss the sigoal

- decays after the frst gating pluses amd 50 subsequent gating pluses pass levels only

ey
<

v
v

o~

helyw the peak already stored thus Having o offect

]
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The fimal part of the cireuit §s the andio oscilistor seetion

Thizis g very smps

oo
e
o
e
N
2
S

.
s
joy
ol
=
o
3
B
e
i
o~
&
s
e
[
w

1

s

4
.,n
oy
-

—

se mndhing to give a notive of danger, Special care has begy
to sesign this cirouds as this is the output of the w hole design work, Sound of the headphones

iugnothey areg o 3t ?’i""ﬂ)ﬁ&i?{“’ consideration was takon o onsure that i sound iw like lone or

chicking stmd,

This is # convertional 553 elrouit maoept that the charge ciruits for the caparitor

TS, TRS is driven from the penk deteetor TR via o Jow-paass Glier

ise TR io fpn onanore and ao

o wmove apinkly and the autpal

This srrangoment 15 af i3 most sensilive fur the towrst pulse levels and so

prowides the weal characienistic for rensitivity 0 a pair o persona ey headphones via

T mecting o the tp and ring

Cidand R29 The two carpieces can be ronnecied

commecting 1o the tp and sing conpectinns of the phones is more efficiont then

Paraliel conneotion aud although the garpieces are the Cof oteid in antd phase this doss o

sepmt to matior in this tvps of application.
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ABUOMPONENTS AND THERE PUNCTHN
L IMTEGQRATED CIRUUY (s

Semy-conductor techiok

atlorws manufacture of several components {resistors, ransision,

¥

caparitor efo) even sircuiis on g Sipeal semd conductors chip. This allows micro-electronizs o

]

chiove moredible mintatunizetion of clroeits LOS have o ot of advantages of discrest clrouit
apart from space ovonomy and cheap cost of produciion, the properiies of componsnts

b

yiae

=

sipputlansosly mambrired on the same chip con be acourately maiched amd femps

companaatsd o w2 greal mbvantage in imstromentation amplifior and the ease of

v

- 2 d 3 o sva e ~i i ~ 3 vevat et g i £y e r
[$3123 43000 iii’?g SEMENIEY O frovid and auiomalic moss PEGaUC f1o0y of devize gannot be oves

senphasized,

<

LS are {ownd as gates, | coeats, mdio mnphliion, microprocessoers edc.

i"

>
Lt

CHID
TRG
T
RESET

M

DISCH
THRES
, CEOMT

CPIN DHAGRAM O

bt
3
-
3
.y
Lad
f=N
——

CHORRABUND (ORI This wpin T of the 555 tinug ssuhi b connoctad 1o the nogative
side of the supply.
TRIGOER (TRIGY This s pin 7 of the 555 tuner s referred 1o as the triggey mpul. A

negative going vollage pubse apphed to those pin ingger the device,

CHETPUIT (00T This s pin 3 of the 355 tmer, B s capoble of sinking oy sourcing a load

remuiring up to 200 Al




RESET: This s pin 4 ol the 555 tmer Resvtactivated with a voltage fovel of between OV and

e
c“‘

COMTROL VOLTAGE qUONTY This s pin § of the 558%tmer, YVoltage applicd 1o this pin

n§.-

atlows device Umer varinbions mdependontiy of the muemal funing network

1

vasned to grousel using .01 nucro Tad capacitor i um

qod 0 svbaIvi i iy % v froan

PDESCHARAGE (DISCH Y v This is pin 7 of the 555umer Usonlly the extomal thoer capaciior

i connected botween discharge wround. And this dischar hen the ransisior goes on

YU This s pin ® of the 5550men lt 13 the power pin and i3 conneciod to the p

the supply

The TLOSSS o wonnlithne Siving onvouit and operates s frequencies up (o 2 My, Because

of #s ngh inpul impedance, this device oses smatler thming capacitors, As # rosull, more
aeourate me delavs and osoillations are posuible. Powor consumpbion 15 low across the full

tovel equal to approximaiely one-

approvimatoly two-thinds of the

e teyminn} {LONT

Py
vt

supply voltage, These tevels can be altered by use of the control voltag

When the tigper input {TRIGY s below the tngger fovel th hip-Tlop 13 30t and the output

vt

goes bigh TOTRIG is above the trigger

sid the thresholbd inpass {THRESY i above the

s

thresholit lovel, the Sip-flop is veset and the output s low, The reset toput {(RE]
override all other mputs and can b vsed fo fnihiate 2 new tming oyole, ITRESET is low, the

Fip-tlop s rescl and the ootpul 15 fow

Whenever the ouipet is low, 8 low-tmpedance path 15 provided botweey the discharge

fermunad (DISCH ) and ORI d oy an appenpriate logic fevel to

foe

prevent false iggering, While the UMOS muiput s eapable of sinking over 100 mA and

=
o
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Connecting TRIG 1o THRES, as shows in fg(3 Say cause timer o as g multivibrator The

beg

capacitor U1
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1.9.2 1.0 L8138

LMEIR is procision, fast oporation amphifiers « sipned for applications rouuiring

Wide bandwidih and b

Phey a factor-of-ton muresse iy spesd over penvral-

Purpose devicss without sacrificiog do porformance,

These operations! amplifiers bave iiernsd unity-gain oquency compensation, This

sitfies their application, since no oxioral COMpoSTE Are nete

Vewevor unlike most ivternally compensate amph

operatin. ers ealornal frogoncy

compensation may be adided for oplinnum porinmanes For mveriing apphoations, feod-
forward compensation boosts ihe slew rate to over 150% s and almost double Bambwidth,
Overcompensation can be nsed with the amp: fifier iy grestor stebility when madmum
handwidth is not needed. Further, 2 single capavitor may be astded 1o raduns the settling b
for {1 tus.

The high spoed and {ast and fst sostling time of these operaionat amphifiors make th ‘z*‘;

wseful in AT convorters, osmitlntors, active hlters, sample-npd-tohl ctroads, and grneral-

purpose amphfiers,

o
o
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FEJUMOS NAND GATES (QUAL 2 INPUT-CR BT

srovt impdenontation of the

CMBLER, PAND GATE: Provide the system desipn with d

WNAND function and sepplement the oxisting feuily of CMON gates. AN inpads s suspais

are buitered,

SECDASHIE FUNCTIONAL DIAGRAM

Fig 18

384 £040408C

Fhos s a F2- stage vipple ourry bBinary counior, The counters wre advancs

ise, The counters ars reaet

the negative transition of ench clock pu

oy

17 at the vesetuymy independent of clock,

LY LA 2 R e 33 Ex2-1 g R

g (X3 %0 b3 ER
o epas

::::"Q_J‘“

: -
2L} 33% a0 £ x Cet, Ny

Fig (3.9) FUNOTIONAL DIAGRAM OF CD40408BC

ced one cowd o

-

et o the zero siate by a lopical




A OMOS QUADBILATERAL SWHTOH (O 40168

CU4GIGE sortes types are quad bilwtors! switches intended for the transnussing or

Chsbependent hilaterad switches has a

muthpleiog of analog or digital signall Bach of the

inpuet which smebhaneonshy biases both the Foand o devios in g ghven

signat vonired o

swich on o off

[t o R W 2y
b TR
ERRE T~ 8P
SITE PATV el I VI R
LETE
R TR .

il SRR ATE
o2 $HE T
s PR ETE S Y B

e R wR T 2 P
LA T S S

. - AP L .

Fig 3011 FUNCTHIMAL DIACGRAM OF U406

296 THRAMNSISTOR

There are difforont tvpes of tmnsistor We bave them in differong shapes and sires. They are

P2

paindy used for driving vurrent. We also bave nop-n or ponep irsmsision

CHe )

The NPN BIT has two neregions (eobloctor amd enitier)

termingd with the arvowhoad is the emitior. The blead NFR in the pars bin has genenc vihes

Yot can specity o rosloworkd transistor by double-clicking the ioon

suitable oy mosi oo,

and choosing anotbor model

e

separsted by a progion (hase}, The




The PNE BIT has two peregious {oolloctor and omittery separnied by an neregion {hase),

The termnnal with the arrowhend 5o

SRRt

72
&
Lt

vatues sudable {or most circuits, Yoo can spec

reab-worht transistor by double-clicking

the ivon and choosing anmber model

Fig 3.1.7 Ciroutt symbed of transigior

A7 COMPLEMENTARY 5YRMBMETRY PUSILPULL CLAKS-B AMPLIFER

A standard olase-b push-pull amplificr reguives two power transistors of the same type with
closely-matehed parameters. But the chisf regoirement of 3 complamentary ampiifiey iz a paiy
of vlogelv-roaiched byt oppositely doped power transistors The term “complomentary” arise
from the fact that one transistor i3 PRP type and the other 5 of NPM type

An clementary complementary olass-b pushopoll ampliltor i disgramed in fig 30 The byo

transistors gre complomentayy 1o each other and oporste as emitier-follower mrophificrs,

¢

The nput iy diveet-coupiod with no input sigrad; peither tansistor conducts and therelore,

surrent through BLos zero,

Wy wnput sipnal s positive going transt intn conduction whereas B i driven

N

into outl-off When the signal i3 nogative-going. A 15 an of D while B conducts obvicusty, this
iz 3 pash pult arphifier beoause turning one tangistoy ON tums the ather OFF
The cirenil possssses the essential charaoigristios of an omitter followsr Lo unily voltage

Y

gain, no phase mversion mud fpot hopedance moch bigher thay the oulput fepadanee.
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shanuot depletion metsboxide somivonducior or MOSPET, Is

aubetrate i connected to s souree bead, niaking ot o three-Terminad devie

-,

Lodepletion-enhapcoment MOSFET or De-MOSFET This MOSFET is 50 called bevause i

con be operated mode by changing the polarity of VOB When negative gate —io-source

vodtape i< apphisd, the Nechannel De-MOSFET operates in the dopletion mode. Howaver,

with posilive gate voltage, ot operstes 1o the enlumorment mode. Since o channel exists

hetween drn and source, Id flows even whon VS = why De-MOSRFET 3

Kurwn as ;’ﬁ:*;mix A3 MOISFETY

2. ¥nhancementi-only MOSFET

As it name ndicsies, this MUOSFEY operate ondy in the enhancement mode and has no

¥

deplenion mode, Ioworks with bwrge postiive gate veltagg unlit does not conduct whan

YOR= That s why it is called novmally OFF

d flows even when Vg = fepdetion mode with negative

e b

valuos of Vs As Vs is mnde mors negative,

(it works iy enhancement mode when Ygs s positive as showy in figured {4

Cirenit symbod of MOSFET

e
Lk
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s

fps with o current Vidg s Ydd e 9

For an exseptionally high degree of frequency siability use

gesentional The or ~groand water of transtucent guantz sione

held botwesy two meial plates and housad 2 package sboot the s

AR

zeoof a posial stanp

This component behaves as a guartz erystad resonator, a cnvular proce of muwty with

i

»

aied eoclosurs, The plonclecine

glectrodes plated on both sides mountad side arr ovig

v ot

effeet of guarty cryvstal nks the mecha

{ectrmal proporties of the resenator,
Flectrode voitags cavses mechanical wovement. Likewise, mechanical displacoment

penerates an olocirode voliage.
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Fiae b
3.1.1 Polentinmeley

5,

A noteptinmetor is much Hke a regalar o

stor, exoopt that you cun adjust Hs setting, i the

P
o

Value tab of the Cireuitsmponent Propertis ddia

1 ihe polepiiomelers

resistance, inttial selting {os a percentagel an W inerement (a5 8 percentage). You also wenily

she bey (A o £ thal vou witt use 1o contred ihe sotiing. To decrease the poteniiometers

seifing, press the entiBed koy, Tey inerease the seliing, pross aud bhold SEIFT and press the

1y 45% the incroment 18 57% and the

ertifiod key, For cxample, say the palonioms

o pross R, and the setl fng diops to 407, Yo press R agawy, and it drops w 35%%

-

Yo press SHIFY and B, and the setting rises to 44




CONSTRUCTION AND COMNULUSION

4 INTRODUCTION

This chapier mvoives the roport on the const

T ion wWork, s

sroment and festing of

noiae fevel was also considered ma the prodest for the purpose

3% \
13 ;

be further smproved upon was

4.2 COMSTRUCTION

The construstion was undertaken by testing the designed outhine stage by stage Jn this regard

bread board was made use of as gl comnection’s were voade on 1 first aned tesiod belore

ransfordng v YVore board and soldered permanently

The control ciromt which comnprises of archung cotl, 7S diode, vosistor, ransisior and

polentionmelsrs then the audio circant, Al coneetion was made as they were specified on the
givouit design diagrans AL every stage, 0sis wore carmiod out befire the next conmeriion,

The connection were then transforrsd to Vere board also instages, soldeving of the

component (o the Yere board was done as oach componend was transforred Frons the bread

hoard tghtly takimg nole of the polanty, The Ve bonrd was cut wih

WG BOCUERATY, W onsme

there was po shord cirmu,

Adb componenis we moupted ow a single Yor be

Pwith care, Before assembis i i

the foul pattorn, this 15 2 compaet board 50 must be assemble

{that all holor are

wise to cheok tha the board w8 it into the goid:

clear. Begin by fliting the vesistars, dimdes, and {our wive Hoks Carefully getting ol the

diodes the right way roumnd with their eathods marking bands as shown,




e amnitor oo

eyt i sockets for the S s

“ %

capacitors must G the right ca g of U7 sighs

The are uauatly

down the side by the negative fead, Depending on thet 8 fre it sy not b possible 1o ol 2l

s nof matier hownver, 43 the toads are gt neralty

sedy T
IR EIAS

ihe hoard,

sick and will suppotting thom well absrve the board,

wo Bt the transistor, bong carefid 10 dentify the differont bypes andd insert them the vighl way

tipe on Ggurs Unio was sakon with

roumd TR has a mietsl side which g shown s a ik

g v
v A lenpih

cesistors Biand B as these are Jarpe and must bo mounicd on cred o

of slenving nver the upper ipad s advis

$t was ftted with care, B leads bent go pily over, md 18 Body ghied ot s

st

Byo-shick it can g0 sather way osd,

3y

somponents such as VRIS andd 71 wore Fisod fagt, Wires 1o the headphone

LarEny o
g

1
H

jack, VR Y, amd the hattery clip and switch wore - connected dirmetly o the board by stripping
fES 2%

short tength of madation from nne oo of the teads an i passing the baredd wire into the board

i cide and soldering i the revorse.

frorn o compot




4.3 5EARCH O

The w z*,mﬂ,o Hhig oo

sut e 5w sl e

thor of turns are entiond, Theye
are A7 turns, cach simgle lervchng o doop Do start to Smsh. 1s easy fo misinterprel “ong

turry especially the Grst and bw

To make g oot} former ol tha s required s a prece of wond opon which a 19

fraay ool

-

can be drawn, A vensered chiphboard ofPout b ideal Using 16 pave! srall noils ftted with a2

{iun longth of sleeving and spaee them egually sroursd the eircle, The winding wire wag

0.7 by diameter snameled coppaer and 20 long , toave s o longth of T and carefully

winding 27 tums around the pps,

i is pot pecessary o neatly fnver the winding, as vtwill funally be bonched win o ciroala

e

seciion, Becuring the ende with msulating tape and then careh

urider the windings bobwesn the natls and fasten

= eppeda

fike this then remove the winding from the board, by removing
was g neat ool that can now be hound with a spiral of tape o completely enclose i

The cotl 5 now sutable for the apphication without fosther protzction. There are namerous

possibiiitios for compleie water-prociing, bet dipping the cosl i varndsh and allowing Lo

ry s probable the sinplest way, The finel appearanos of the

Hoovas tdy as vt way carefully

yake




s the ooil, soane paris o ' ~id for porrect apet ahbor.
. 4 %

A aet of hradphopy was Lot ted and v 4 cells g altary foliber

Pt controls were sel 1o nud posihiud andd ewiich op A long of plicking spund was

3,

feard VR was turnsd carefuthy until the tone hecame o sizady chcking sound., and thep ¢ tick

vee awith aomitimelor Can chick thal

st Wi has o stmidar but fiper controt over the prich.

iy and can st the oulpl

Ll

£10°3 10 OV (the batlery

the woltage scross €001 approxinl
supply vollage u yaing WRZ, with ¥ g o nkd position

K4

Cnnecting the poil o the board { ether way resndt Yard position the €01 o g cardboard box

well pway from any wiring and buge mictal obe

wag conmeaind the cirenit was set By asies why phicking noiss W Biely ICITasgE a8

iy noiting the cirouit for very & vy olicks i sitivity was ahtained. The clickng

7 toe)

siih T Al

sate vise at good diztances when a Lk con WS By

oh sound high pitch oo a large object foughi near.

3 g rather ha

The eoil produs

5 is around Blm A

Thye curren consumpt

30




4.5 CONCLUSION

The destyn and constiug e of 3 jmding 3

PN RN 4 NPT
chor syatam had auceessiutly boon carppd ol

83

g deseribied uy he previous chapters which eniatis thranghout (E50a10 b work amt

exiensive aml sxphict s

The pim of the project was achioved as the systonm 9us rested and fowd o e working Guite
satiginoiory

4.6 RELOMBM ANDATION

There i3 nepd for oprovement i 2l ares of works ence §will give hintof recomnmendation
on these greas.

ot weed for the denviney 1o

In sy reseatil

design project, | digeover that thevg
e eyira-carelul whils dedecting ot nine,
There ts nend for compuiot P Spted ciremt hoard 1o aved ik

o of conneciion while using

e
ped

There is need for mud b pnnre work 1o b Arme such s # detecior that Can 508D the prOUN 3l

e aotivilies,

sine compater ardware, since dermining 18 ve

Ped

L

4,7 SUMMARY

The write-up of this pu

ot was stmph siving every delail nUCCEERTY B anst

of the natgre of the projed < Land mne Ge

P
~
@
-~
=
=




REFERENCE.

8.1, Therain

ALK, Theraja

REPS

E{is

ravid 1 comer (1998}

Charies K, Aduns

Electrieal Techuology

Eleotronies

Slastey Heplacoment Gubde
Eleetronie Design with lntergrated
cirentt Machmiliar, England

Basic Intergrated croull theory and

Projects Theory & projocts,




o]

e

: M , Wa .
H ¢ H ° H
i { H f :
i H H i 1
m : o : % Ay
ynn ¥ >
F : ey, Y
. H P : i
A4 : : { P H
g i ! g T :
i : ! RH <, ;
L L NS P . ; i . i
i _ i ! H i i
] P | w
: m P .m ! :
b ! : 3
! 1 .J«m”: ey ;
! 1N N :
; 34l L % A
; 3 ! {
YA -
i g H H 2 H
i W } ™y i
: 3 : As :
- ; Sapdunr et e fpminne i
H s
PN m).L.:.u - ~ : Dt s ««WW
R I U S B R S 3 r!..i...?i»@»«.»!;..iﬂ.ﬂa H
o annend p el : ' ATy :
w ! : Wi
: h i
A o H i
8 e H :
Nt v i
o m “, 1
i i

e Y TR e

o PR e

A4S
Vi
il

f

onind Aonte

2 2N

FER




