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3 for oy device i ¥ ovolis, This

The power suppy
16 the other Mages of the devics

2.2.2 Freguency Generater

Tiis generates the frequency ol vanpmission, B compiisas of 4

N

it the astable mode. A1 Smers redy wpo

hagie elpcironiog, 1y

w

roush o resistor( Ry, Those tmus are olearly defined and cun be cndouiated given the

A tumer B

values of resigtance and copacitance. Below is the pin configuraton oft
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S7pF. B climboates oy bigh Srenguenny Pk
speraion of thy regulstor. U1 s inversely propertions o vipple gradion af

the powsr supple. Fig 3.4 shows the ripple gradient.
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Pig 33 Ripple Crahest of the pyver spply

dv i the npple voltage for nume Gt where 41 1 the Hme between peaks H s depeadent on

the power supply raquency’

UALOILATIONS
Frerr the formmuiar
Ypeak = ¥iins VI

For an rims voltage of 11 volts {from the tramsinrmen

Whery
§ (pesk to pesk current) = 14

Gv = Y ripple u Ypesk

104 vippde vollags




Henoe dy ={2100) x 13.58Y
dv = 311V

St

gt T

gt =12 1F where froquency F = 30

= iy

o P (8311

A preferred value of 33000l was enaploved for the power supply unit,

3.2.8 Alternative power supply

it conmygrises of gn electro-ragmetic relay which i wsed for aumtometic switdd
between povwer from the maine anid the beckeup battery.

Power from fre mams iz connected o the normsdly open tenminal (M08 whils S

hattory i connected o the normatly closed terminal{NC) 1o the case of power oulag, B

M serminal energiees the coil winch creates o mayretic fivld and ativacts e coma

artnabure thereby closing the circult s currsat Bowe i the ciromt
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CALCULATHING
From the vt disgram,
Yo folle v Vios

Ver = 3 sinee 3 fransisior was used a8 g switch

o= N4 f B

Where Row ooif resistance = 17348

W om aupply voltagy = 9y

bow 4 GOGRIEE
From
Wi loils
And hie = 412 for g BOI3T wansintor
o= do d nfe

I ERGY S 412




e LERT WYY A
Fenen the Toroudyr

o Bt Vas

= ¢ e diode voliage}

B {006 LARE N IDTE

& preset value of SOORLE wa ernplovid.

3.3 Freguency Leneraior

4 45% pemer 1 configurad n the astable muode was wsed to genorals B

The astable mosde has no sable state. ity pupud i consiimuonshy changing b

B S E23 8

24N

ot gl Fov the fegueacy cepprated r be symwoetng, R

For the transcsver frmmmitiing af 100KHZ wsing e formuds

o = .44




4 verishle resistor of 100KLE was wed.,

For fhe seoond pad transmtteg 21 20K

Ay

$ishn the Toresder

E‘{.{‘: T
Ayt wahne of 4TELE was e

s,

For the bas
&1 50 B
Assnme B # 1K

ok

B = 144 -

(2% 30K 0 K 107H

Fon

S

Ty o £ 144,000 ~ S0
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o= 143588

A proses of HHIR wig e,

For 1Hx

Assume By iR

3.4 Transmifier

Fiye fransmniiler B R0l 00 poyppli

WES i,E.}(Zr(,i 1 0T fearmTT AL The v B Ewaid

coqdilions oa which i ppenies The ppioad Saun §ELE prnits i

el

G ut o vohege of shoutl. 7V Au ssfra-red transnalisg 1 &9 ghivwyy polow 8




£31 io dhe infrs red diode wihele

stapey.

CALLCULATHONG

For the diods to be foreeard bigsed ¥ = 1PV (¥ max forward veltage)
B 150 O ooy forward et

The resistor B s given as,

L ¥0)

P AimnA

8= 2288

3.5 Bevipver Lnlt

The recebvar is shown below i fg 3% B emplovs hewss of a g8

b

a vollage comparator, # phase lock loop and 2 duzd i Hop

Y4 & $

82




3.5.1 Photo dioge

The phote Ginde wis ysed as e soign DR RED

e ferenos hetler han the other optial deviies. i1 15 pperaied W B

comndition by darkness s photodiode bs w Dl rpsisliste GO 1 Yovy vindd

oSl FEREs e from the phi wnodinds when thase ks 0 Wansi shouindy Y SR patedy

1 340 Fig 3.9 shows the potpniisl divider network fored wsing the phstiode i e

sesistors B arpl K2

H
P
S
o
s
2

R o
Fig 3.7 & Dogentind Lrvicey Fatwork

ER.

5.4, Voltage eomparator

.2

The g}%z@i&é%a}zjaﬁ s conpecied 1o G e verting mput of e v

inveriing nput 18 winsed 10 give B B putput W Wt wenwes i il e ravs E0e §.54

3% duwd ¢ Giffereniml comparalor Wil us sd 3 consists of b

yoltages with an affset voliags apseifieaiion 53 few as 20y desighto fr O

't

sipole powar SU sy over B OWh e yange of W s Crperaibont o 8
g P 4 34

posaible B Yo 26 1 Aifferencs budwedh thie fawe spppdion b 1Y P 36 Y and Vi ]

s

wast 1.5% @R pOsHIvE dhan the mput cooEROT ppods volis




madependond of the slpply voltage, The oulpets can be commetnd 1o other spoeaoilecior

outpuls w0 achseve wired- ANER relatipnshyp LI

CALCULATION

For thy non mverting mpud

R2 g zer gt 1 D300 sllow s appreciable drop)

ALY =BV the drop soross BY will be

B % E2

Yz in the drop scrom BRI

Yy = i?&’iﬁ ”’{ Gy

Ra s w reaisior of 1R whose resistanne v reguresd from the data sheet booause the

§

ERRMED

sufpul an open vollenior ouipel Hence B o prefuecad 10 ag the ve
For the nvarting npuf,
Aswanung Y= Sy, by volinge dividar

7:’-" Prea

A& premet vabue of 10K was wed. This s 10 o o variation of resistmes, winch wall give




3.5.3 Phase lock loop

Fhe phase ek loopfPLL) used §

foop with synchromas A lock detection and power orkyrd v

function is 1 drive o load whenever » susiained freguency within its detection band

preserd wl he self Waved input. The bandwidth, comor freguency amd output deluy

mdepondently determined by s of externad con pones. Fhe coder froguenny
YOO s set by o tining capaoiior O and Hioing resistor Ko 11 5 A1)
jﬂ A1 Ry

The output of the comparstor i fad o B bnput of the tone decoder whicks :

fow output whien the frequenty of it nput egusls the freg uey of #x volisgs

oscitfatey (VOO The freguency of the YU s 50t 1o 1K H: for the

for the second pad.
CALCULATIONS
Fromn the formulsr
F= 1411 ROY

Foy (KH>, amspme (= Jgk

o P ALY K 1000 X K16
R 1004 4 1100

B Q00050908 1 £2

B 0% KD

A preforred vabue of 18483 fvariable reviuiny




BW = 1070V. 7 ol
Wihe = pepber frogguency
O Yow pasy Gty copastor {pk}
Wi = mput voltage (Yrms)

At i bandwilih of S0%,

e
2= PRA0Y

.
e

CF = 50928
For 30 Kz, azsume O = ipf

Foed 7R

Ro= 14401 X A0000 K 1008}
o= MG 7 55 000

B PR IATBZO

A preset of TR was used.

3.5.4 Dtvpe Hip-Thgp

The 1474 dust Divpe p-Hop wag emploved boomise of 518 fa

s are asynchronons setive LOW oputs und operstes mdeprndently ol he

Informution on the gats (58 input is trassferred fo the somplementary 1 vuipul

LY e BHGH bamsitios pf the clock pudse. The 13 inpat must be steble ong selup

priny o the LOW-to-HIGH dock npat for prediciable operabon, Alth

24




npot iz level sensitive, the poginve ransiting of the click yrudse betwesn the ¢ %y ang
20 fevels shoardd be equal to o feas thah the clock s onipet delay time For reliabde

speration {9 The omput of the tong decods

wd 1o the vlock input of the Hip fop.

3.6 Crther passive com posents

Passive conponents are vegieais, which cange swophiy power b PRGNS A
estirnal power source o operae. They include remistors, coapacunrs, indicaio

frwslinmer oc their application rage:
semesiornt filtration of ripple vol

capaciors) They form the elements of petwork

crewt wad are also wsed genorably for

signal vonditioning W circuits. Their el

et
{5

wangti: dagrans and svmbols are shoown in § 3

Beststoy
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TESTS RE

Phvucal reabization of thix device fx viad o ¥ v vy B Satawy of G

mweis reabily. Afer carrving out 9 the paper Jdesign and anslysis, spries of

v

e during e msenddy of s device. Thas led to muperons changes being
initial devhi i enmare et B operates optiosdly. These inclode festimg ol the on
hetore maldug use of them, messuring e cutpuls of the vaniows blocks amd ad
variable resistorns fo meet desipn spesifications. Below are the resulls oldais
serren of fegly wore carried ot

= Power supply unit

220 volis B e mains v suppbed fowm the moes s wpul 85

9 %4 was gotten This was before losd was sdded. with the addiling
&yt

= Froguency yeneraisr

The mny

W, BPEORE
axtream of svrometricst pulsss after eviry § sevond @t a Froquengies

VMK H and 2OOKH:

» Fypasnitier
Fhe problem of the mivansd emiter not enstibing mbrored s By

spuouniersd. Toreasing the Feguency range from hele o loberie o

as i incressed the mange ooy one mely (o approsamately 4 meber

+ Reosdver

The resisiangs e
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CONCLUSIONS/RECOMMENDATION

%% Conclusion

This project which i the design and oomsroction of w Sudepcs

Svatem (ARS), waos designed considering sovoe factors such ag econommy, avelinl

N )
ey

pomponsns snd resewch womerials, eificiensy, cosnpatbibiy, poriabi

P E

S

durability. The performance of the project sfler teg met Jesign speotficais

Th general operstion of the profect s such that the tramsomtier &

has e b i hee of sidd. The construcon was dome m such 3

e
Lk

farther resesrsh on the progect

% % Becommendation

§ ol recommend tha Further work be dose on the foll
1 Radie Fregueney (BFY module shoald be oved which has the o

swidde ranpe (300500 feut) uniike TR which s Bosied to Boe of sight.

2. A projecior driven hy g conymuter software should b mcnrporatyd
choice gquestions can be woves HHo the lacture material with e g

view fERpOnsss
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