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Alsiract

Thiz project design is bassd un the clap soetivated switgh, This project prosents

the degipn, construction and testing of a simp e olareaciivated
£ ¥

e

The principle of operation is simple arsd U emplovs of a relay, an
clettrieally operated switch, which remains dormant until the oporational amplifier

energy o the received fupul souml wave, into the electnesl wy for the sequired

ewiiching operation. i's

ok simple domestic

gpphications suzh as Lights and fans,

The Clap-detivated switeh has beon deaigs ed, constructed and tested and foupd

‘

to b in eood working condition.
ke o
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Chapter One

introduction

1 8 verview

-activaied swich, which oporates on the principle of a sounde-activatesd awitch, is

seraitive 10 hand olggp

nonnerted o i

This switch has the ad ranamitier 15 always with vou thus eliminating the

posatbility of losing 8 B vere g hand-held devics,

s

Sound activated switches wre inorcasingly belag used in privale homes, offices, stores ardd

gther businssses due to thelr simplivity, low cost of implementation and

The bas

Py
o

cconcopt i any owilching

v oot 15 that o definite chapge of s, usually a

viottage change, causes oporation of the switching device 121 Much

of the swilching,
sequencing and interiocking used in industrial controd systems and digitd computers employ

switching-type control, Switching-type controd fmclions in a binsry mwnper, thet i, the

devices used are permited 1o exist ondy in two possible slats

A it which con tum sed FF an eletrical

ou,

cwiteiing olrould

and # const

s easentiably of & switch gud ity associated cirouitry [3) A swiieh is a digind

x
Ia

device, in that i may be eitier open of closed (21

A sownd sotivated sedich is one which oporates upon the meidense of 2 pro-debined sound

paitarn which i has

respomad to, thus undergoing a definite change of state,

Swiiches assumne one ol the two possible states ~ OF o OFF at oy ghven thoe and as auch

need some fonm of control which wmay be mechanical, clectro-muechas slecironic.

Be purpose of this project Is to provide g working knowledge on the fundamentsd
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ing the sbstract concepts 10 solving real problems.




This project pres

s the design, oo switon and testing of @ simphy clap sctivated swedoh. s

prinviple of operation’ s simpde and 8 cmplods the vse of

v, an clvotrically operated

switch, whish romadns dormant until the opemtional amplifier I8 acuvaed apon sound via the

transducer. The wansducoy s a devics that vonveris onorgy of informaton o one fomm

another, in this case, a miorophone corverts the acoustical snergy in the reeoived §

atrical energy of the oulput curent,

The ultimade goal i3 lo realize the design of a shaple clroull around the basic

ronios, with the a o mieresting and TR IR

principies of el

1.3 Methaudnlpgy

e
LN

i from the

A bottoneup approach was empl

K

giectronio

it

mdprgiansting of basic electronie principles

oanplote construction of the final chreuit,

The main task iy designing such sn electronic device fovolves getiing 7 set of lransmiting

and recelving units o work in avcord, The fransmitter generaies 1ho ¢

<

sund energy

and on the oiher side, the receiver converis the sound energy st covesponding electric

energy which is usesd for the required switching operation. The tansmitior is merely any

suitable sourd signal source which includes voics, pre-recorded messages, human hands used

in gengrating s pattern of clap or other forms of foroe genoration, The neosity of the

sound must attal fic level for altopether response and result

sourpes which

The favorable rosulis obtained were dog 1o usefud input from vas

R YT /wic.-,wg
N iu, 8y S

include o iournals, previows ralalod works done, and people w

LS

i the course of the report,

b




1.4 Seope

Although this project is primarily sonceraed with clap-activaied -

s, many of the

principles, techoigues and approaches discussed are of

and they find

e tranamissinggs,

digital computer operatior

v and more,

This projeet examings the shople clap-activaied switch which s used for control of

W

H

basic home appliances such as lights, fans, games and ofh

1.5 Limitations

o

In the course of the project, setbacks ad constraints socountered ware msinly dus fo
upavatlability of reguired components, noneworkable chroull desipn, and ignoranse
knowisdge of vlectrical Oiroult principles,

These were however within containable linis as necessary remnd

were sought and

smplensented leading o the final completion of the de

1.6 Project Ontline

This work is orgdzed i five chapters, Chapter one which is the imtroduniing, initiates the

topic specifying the objsetives, scope, problems encountercd as well as methodology
adopted,

e s oot sdeate assitiy $h T S S e jenkry by unegiabe g
Chapter pwo deals with the Hierature revieve, 1t looks inlo the weakn

es of the existing

circuits and improvements in the design.

The third chapior focuses on the cireudt design and analysis, It speciiies the ol

ipn approach, The mwdules and sub modules are egoally analyeed and

Lot




The fourth chapler treats the sysiom construction and 10§

is pvaluated using the cxpested and aiua
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Chapler Two
Literature Raview

2.0 History o

’

From the very bogimming

ped beed

el

-4
it

man has sought o improve the guall

sxistence. This ever-increasing guest has boon nocossitated and propelied by the asimple need

oy address the challenges posed by bis enviromment. Borne oud of this nerd, & number of

H
i
i

uyventions have boen mude fo vivtually every feld o uman endeavor.

2.5.1 History of Remate Control

I
.

defined ag the

Remote controd whivh dates back fo the carly cightoonth condury may |

- ) T . .
cordrol of 3 aystem, device or activity frove a distance |

Wikols Tesln (18361943, Sorblan-born Awmerican physicst, ¢ { engineer, and

v

venior was also very inters

ted in the poasibility of radis comvnum

. 4oy
tion, As carby as 18597,
;

i

he demoenstrated remote control of two model bogts on the lake in badis pare arden in

New York Citv. In 1500 be began o construt

& broadoasting station on Long island in the

56Xy, R TR

hope of diveloping a project called “World Wireless” {¥]

sinciurers of consumer

Fenith Eiectronios Corporation, ©

slectronics comprnents mwl 2 lop Innovstor of television, mdio, and digital teohnology based

in Clenview, HHinols, blazed new traiis in the early yoars of slectrondos. I inlroduced industry

Ao ~

< that Inohaled 2 wirsless remede control for telovision in 19546, The remote, unofficially

Sreg - nsedd 2 wire W commect 10 the islgvision sel This unstiractive selup wak

XM
i




somirces, The “flash mmic™ alse regubed that the romote control be pointed aoocuralely at the

2.5.2 Sound- Activated switcheg

e soundeactivated swilch ts o form of romote control in that ¢ erated sound g

wsed 1o contred g systers/device, some distance away

Sownd-activated switches omerged over the years as ahead in frving

i

if’?

muke e easter for man, This form of swiich i one which responds to g pre-defined pattom

[N R W

of sound which the devics has beon dosigned o respond 1o, &

wound paiiems include

vojoe, proerocorded commands, hand-clappiog, sna pping

sors, wuasic and many

gthers, However, some of these have pased more problams

stion than the

which He mainky in the quest to minimize false tig

The volee-sotivated switch is olosely related o the

swiich bl for the

reasons outhined below, the clap-activaied switch poses lower

e Pyt simply, a volce-sctivated swiich doos oot abways “heat” comumands correstly

given the ourent slaig of voloo recog : fnevitable crrors i

SYaiems,

s ABomeiimes the vser of a voloe-activated switch may say one thing but the unit hears

something vise and does something unimended - or does nu

2’y voiee and no other sound, On the

% A woicp-activated awitch doesn’t just hear the v

contrary, it hears 28l sounds within sange. Bo back ;- including other

proples’ voices, sometimes can trigper a volve-activated swiich o do somuthing when

w0 command was given by the user,

»

s Shuilarty, ambient bachground soise - including desired ™ such a3 mugic of

sound from a telovision set, can sometboes interfore with the s

dinhs abibity 1o hear
ra

what the usg

&




# Also, o person’s volce semetimes has Jifferen the peorson is

by tnay chang

i}:tgi, o versus ‘,i’fiif"h L33 }?;,{%3{ { # wiheeichs {;s); vy the voies

TS 1S

s owith g respivatory

during the commrse of the day or when the

-

Thess di i?c;: st voice patierns mmy confuse a volce-active b AdE of which is 1o say,

the volog-activatid switch, though useful, is not vory raliable.

283 History of the Clap-Activated Switeh
One of the carliest recordings of the clap-aciivated switches v the Clappes’. ¥t was

fvented in the sarly 305 (1982} by Joseph Pedott, owner of foseph Fale

-~

B sensiive

invented the Chia Pet [6]. The clapper is o gadget that wses g sound-a

t depending o

tw hand slapping, to i off and on any two apphances that are phyg

. lapper |

sumber of Himes you clap. At onx thne two bypes of the €

pper 87 owith two cutlets, Clapper I foanres two putlers that are

with ong outlet and ¥

activated separately by bwo or thvee claps,

Ab the tail end of the 8%, both types of Clapper were avatlable {the two-outlet version and

cossant reports of

the onp-cutlet vorsion} untit the first version was discomtin

30l any S0t wish

satfunciion, They ware faved with the problem of heiag astivaies

Iy redent vears, # bl of ingrovessent has been made and o ascerial 5, specifie cirouits

>y

v

.
Hiustrate this,

2033 The Transistorized Clap-sctivated swiich

Thiz civcuit makes use of g combinaiivn of transistors in an ampl O power

i energive g relay Por other

Habt bulb fir visus! in

(281

funchions, & micropbone i used in the ciroult as ¢ ransducor of sound waves into slectriosd

signaby prioy to thelr amphification,

~3




[ 12 g {250
g

Fig 7.1 8 transisionzed chipsa

The cireudt above may be seen in Deo stages. In the first slage, the output from the amplifier

wz:,::ates the two-tragsistor swich by the second stage. In the sevond slage, when the apeaker

rz;aa:iv&ts souvd waves, the resuliant signal across the outpt of the frs

sogsm by Y RSN e e
cavding o the sound waves,

vohage changes which are the amplified clonirival signals oo

con be uned with o dyvnamic m

crophone insert as above,

MY microphone, Han BOUM i used then B (shown dotted)

will need to he inviuded. A sulable v would be between 2083 argd 10K The owp

BT tran

tors form an audio preamp, the gain of which fs controiied by the 10k 4
4 & P

)\‘\<

preset. The output is further smphifed by & BOISZD famsmior. 1o

» decoupled with o ke capaciior amd TR{E resistor. 1

coifector of the BOIRZE is rectified by the two 148 dindes and 4.7

voltage will dircotly drive the BOZIZE

ransistor and oporate the relay

i should be noted that this eircnit doos not “lateh™. The rlay and LED oparate momentarily

in regponse to audio peaks 19, 101 This chrealt performs the desired action hut not entirely. It

purns man the Hghtidevice but ‘tern-off is effected mamually. This does not psite save time and

snergy H one st hos o msoueally operate the switeh.




2,132 Bistable-Multivibrator Clap-Activaied Switch
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Fig 22 s mo 2 yaniivik clap cirmdt

A on

Aosimple Bwitch driggered by a olap. One can control difforent home ap

A stmpic bistable muliivitwator with a LED deiver hustrates this. 1

Gowith o Common Emitter BJT amplifier and fod 1o the bistad

)

. A bed driver fransisior iz

wggles the outpul with overy input spil

» it s oot iriggered by

s Hiznollr

e i is more one o false trigger |
) I
A digial version can be comstructed on shinilar Hnes using a Toggle Hip flop




2.1.34 Tweeclap astivated switeh

e
R

LAYy

bl

o

=

ERX e A

e
o]
=
’3
)...)
g
=
fl
;?..t
1‘3
T
—-a
M\J

shot mul
The mivrophone asnses this wa
ig sonfigured as 8 common emitler amplifier s

sapacitor £4.
1435 Clirentd Limitations
s i s compiex,

e §employs the nse of many components,

1.3 The Three-Clap-Activated Switch
This project offers a way 1o control up 1o four lat

Thess switvhes may b use

16

witch and Do bypes
o A owavelorm 8 ¢

vieform and couples #

Wi the Ad

shiss higher wnit ¢

tto conirol Hebts or fan

too lowd 7 sl To prevent an oocasional loud soind from

onds {0 two claps. B

of digital circanis, a one-

\
cresied whon |

» The sirouit though dightal, is vt fre from false tigger,

5.

pia

shing switches with bwo olaps of your bl

<3

- of anything




ts normatly quiescont, The first clap takes i out of stas

efinite change of state. I this cironit 110 be active, 1o

by state and

chap etfects a

\mmmz v it the ii{i”ziﬁ ST

components arcund CI4017 B could be ceaitted and some connentions changed. But then it

would no longer be immuns to an ocoasional, spurioas loud

b

PR o LS g FE
Any wierference on this

for the micr

U

iprovement ou past related works, The

seetal oxide semleonductor (00
advaniapes,
s low eost
= simpliciy of design
s low heat dissipation
s good fan-ou and wide logic swings
s pood noise-margin porformance
i the course of the ;zf;acz' walgn, SITor was sonsiders
icorporatesd to vieht a better overail rosponss,
g

& P

it

makes an atiempt o counter thy

2.1 Cirentt advaniages
e iiis
s 1 operation is shuple,

s fig sensitivity to sound can be adhatd,

sound, The slovin
aily available i the rmarket has two torndnala, It has o be supplied »
supply ting will be pass
cpdase §s smoothed by resistor-vapacitor combination of B2, 4

esistor R, The project embodies nusporous interesting fentures which maks it an

nain evident featurs i3

e, Thos crrow-fhmg

st related works were mostly converned with wddirectional o serabion, b

{ by providing bi-dircctional swliching o't

jese prone 1o false trigger simoe ¥ reguives three

rect micraphons

syer for it o

oif on o the ouipul 5o the supply

b oand fod o B via

the waenf complomentary

AUSY H0s throughout the ciecuit, These |

ol Ues Wre

this desigr

giveni,

claps.




Z.3 Block Diapram of the Clap-Activated Swileh

AL

INPUT AR LOGIC REEi
UNIT FILTER COMTROL ]

I UMIT

PUT
H

SH NN

k-
¥

POMWER
LIMEY

Fig 2.4 Block dingram of the clapeatiivatod sodtching unlt

1

:«4

i c»vi\ dingram of the sound activited wwiteh nvoived four main unils which e

2 doysd Unil {dras s Fy

e Audin Amplifier! Filior Unit

e Logic Control Linit

s Cutput Uit (oad switching

s Power Linh

2.3.3 Input Unit {fransduver}

The input tansducer i merely o ponmnal micrnphone, It soid energy Wi

sorresponding sleotrical signal. The signal is weak and pansily

ceasonable use. The inpad transducer feeds in signal which the wiber past of the cironit works

1.3.2 Audio amplifier/ Filtey unit

S i3 £383 i warsd e Yoo et clonnal O -lgs
The audio wophifier was ncorporated o anpdily or strengibon 156 wenk signal from the

input transducer Lo an apprecisble level. Fhe ampdifier iy the LMIREG and 1 provides signal

gain of up o 6, An RO filter unit is connected 1o the oulput of {ihe amplifier for removing

nolse or adjusting level of response. i is wnporian for removing il LT

3

2




223 The logic control unit

3

The logic controd unil 5 designed to digitaily respond to the inpu 3

six sub-units which are 2l integrated chrouits, The logic control unit is alp

o to o timing
lechnigue i removing orvor, responding 1o three wantod inpuis and swiiching on and off the
ouiput lead ina topgling manner, This unit i3 the heart of the entire ayvsten.

224 The Gutpnt unit

The cutput umit invobees the load switching, s mad

B OHBpORen 15 8

supphies gleotric current fo the load in accord with the Ingic conirol unil,
&Léigt;a% unit 15 controdind by the logic conrol unit,

CThe design of the sound sotivatod switch involves an inpul fransducer (s misrophone) that
feeds W sudio signal into an audio amplifier, The audio smphifier strengthens the audio signal

with the logic contro! unin This last unb works upon thres signals o

eloctric current or pawer i 2 givis toad,

335 The Power Uinit

5.
H

ated voltage required by the various o & circul Tor Hs

o

The power unil supplies reguls

operaiion. This is an a rosnlt of the presence ol the 12V and 3Y rogolaions

han g direct connection 1o the ac, mains byl uss o siep-down Uans

vssrdedd voltage. This unit must be functional before the other parts of the ciroult Can operate,

e
L6




Lhapter Three

Design of the Clap-asctivated Swilching Unit

3.1 Block Diagram Analysis

The clecutt is made as simple as possible. Therefore, Hmited numbsr of components is
fvolved in the desipn, The cirouil can be divided i four groups, namely

s Power supply unit

s inputunit

#  Login Control it

*& (}at{;.u{ wnit

3,01 The Power supply wnit

»

Most slectronio cireuits require 8 D0, power source which romains st s fairdy constant

value Wrespective of shanges i AU mams of load.

\./
ot
=
[
-t
<
ﬁv

vey supply, A regulated DG

16 'v::éi'ag;_c ropuiating device,

V{D‘ &

. onmwamy  wmTAGE
AT PRTAGE | POWER SUPPLY | Y C REGULATON =

o Wout

Fig 3.3 coguiaied power supply

The regulated power supply is 8 conbination of three parts which inchude;
e The bridge rectifier

3

s The capaciior filler, ©1 J

ey
-




s

{&

+
F23 4

The vol

age regulators, 7THIZ and

»
3
¥

3o operanon of 3

The rectifie

¢ i made up o i

yite
LrLie

vidflape cirouils with & current of |

P

255 than

during half cvele of the nput AL, v

i
L

due reciibior as i o

e four-diode configurat

Hage from the

5

g, The NGB s suiiahle for most low

tA, Two of the four dic

g
b
3
S

ransformer, The vesuliing low

from the bridge rectifier s polarized. One is positive and the other, nepative, A 2200

P

capsciior {0

iy oserves as filler for

minimizes the infhance of remaining AC

the wectifior’s ouiput,

7

Thiz component 5

FEIBOYE

component i the exproted .0 ouiput from the

bridge reetificr. The vahs is uasally within 1000- 33000 rating of the
sapacor is 35V which is ressonably above the 24V mting of the power sunpiy,

JROS repulators mre ooy

voitages of 12V and 3Y respectively. Each

< B

capastion. The devics fanther removes p

A power indicator eircull, comprising of ¢

mci‘u"ﬁ{:wz;w f elockege

Arn LED must have a resistor connectsd

otberwine it will hurn out alinost inalan

v
H

B={¥5.- Vi)

= Supply vohage

Yy = LED voltage (ahout 23V)

LED corrord {2 SraAd, this most b fosg

e
o

uisations at the particnlar form

carrent

;" z%“;».- .

r3¥

i the

ated inio the oo fated

regul

reguisior’s oulput is oo 4743 16V

Py
IR

Phik resistor and g ipghi Baitting dode (LEDS, &

a sensiive poin of the curront,

<

v

in serios o Hmit the b ke

corront o

K3

"

Hi s

$
4

T

esistor voiue, R s given by

than the maxbman sitisedd curvend,

i

14




G eirou

Csundard resisios value which

o
@
o
S
~
£
oy
e
‘Av
e
1’

chosen, so that the current will bo 2 Hithe toos than

the maximunm value T

attows s anitable voltage of abmg 2.7V o bo ¢ Hpply auross

Eodl

E1.2 The power indieatnr curvens

A Sy power supply is expested aoross the entire clrewin, Ascuniin o typical current o

raA i mich a ooy

Theretore Ko = {3V - 2%V {3x 107243

Had i used in the elrouit for practics) aliowance.

3.2 The input unit

This project offers 2 way 1o control up o o latod “hing swiichaos with three

i

oy hand, These swiiches ny ay be used {o comdrol Bohis o fans — op anvibing

5 ng else that doeg

bed

A prostuce too loud g sound. To prevent an occasional loud sound fom

2 RS

” &Q%i’ &

meifunction, the ciroull s vormaily quizss

Thie Oret chom fabme b8 svif mof ofamedliens oot momd
toThe fst olap takes B ow of standby state and
<

the third effocts the definite state change,

16




picrnnturg |

1Yy

Fag, 3.8 Yapast wisti o8 ¢h

The microphone converts the involved sound to sleotrio energy. The corrgsponding

eloctric current i gquite weak but i amplified by the Based on data sheet

of iiz device, the gain of such a configuration having a 10p! WbV eapa

o

dor aoross Ping 1wl

&

8 is 200 {6 Therefore, any signal from te eicrophons s

SOMY thmey it sirength at Pin

3. Designing a clrouit for the roguin

irnized or prevenied.

An elecirival current is not g simooth continuos up of wndivideal slectrons

and even when there 1s no ned current in 2 partioniar divection, say in s rosiston, the electrons

are o a comtinvous state of agitmion. Thelr wndom movements semaln stationary and

Canross the resistor, 11

ecsivalont to tiny random currents which give rise 1o small vodtn
J £

such & moderste pifoct but can be beard as a HISSING sound after 3 or 4 stages in the siny it
P11, Bome noise is picked up from exiornal clestrical compononts 88 witi, The condenser

microphone usually avaliable In the market has twe lormingls and i fu

power for it to function, Any interference on Uis supply s bine will bo passed on w the oulput.

o the supply for the microphone is smoothed by ¢

istor-capaciior combination of BZ, C1

and fed io i via resistor Bl OF these two lemyunals, one iz canpesio

A to ite body, This

terminal has foobe conneoied to ciroult groand, awd the other 1o the junction of
capacitor U2, These wirss are preforably kept short {one or hwo ceptimnetens) 1o avoll poise

pivkup P41

3




On otber hand, Vel, C7 and Vel we incorporated 1o filter and define the level of signal

¥

going to the logle control unit. The fovel must be af the edge of response, therafore it invobves

a careful and thne consuming process o obtain

3.3 The Logic Control Unit

The togiy comirol unit is designed 0 co-ordinaie the whole operation of the circuit, s

g i3 to hermonire tw operation of the gt with the

thereby vislding the target fenction or operation. The uni

E@i&;;c\ three 40178 steppers and an excitlator (406080,

A3

Front ine ot

P
gt und 4

¢

i v nrerineind 1 H

£ om?; 224 - ’-w»j
Sampiar

P
35 Thejogio ooain

Althongh, the 40608 &y designed o goneraie fon froguen v Dwo are incorpated into thy

oy

design, 1

v clock the operations of the 43178 slepp srenit. The two frequenciss are

generated from pins | oand 3 of the 40001

331 The 40608 10

“

The cholee of the 40600 1 was due o

w1t ability to perform logle operations required by the o

.
: S

<

,.
o~
L&
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s s wide range
The 555 thmer, is slose

it usnaily requires

it operates with g
it uguaily yequires 2 spec
The 4U6LE integrated «
activating or deactivating the
esult from the Bstige internal

zdg out drive {12, 13}

its being o OMOE circul, e

oirouil is de

attogol

divis

of frequencies within which it can
alter ,mz«mx A% 13

a specific pulse thn

o3 Loy
Eai)

16063

i both BED and orysial ossillatoy miodes. I passes an active fow re:

ther intay

iower ¢

perwrate ton GHforent froquencies, o be o

sion of o main freguency.

HKIWOT CORSWITHNn

function,

4 adopis

& duration

specific aperation fregueng

e
<

grated circnit, The &

A g

CH2 {40083 | 4
343 {58192} L@‘
314 (5163843 | 3 ]

05 (332} | 5 |

O {454) E_‘i
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rasal
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thok
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gxtmrngt O

3.8 40008
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(LIRS
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tven below,

The formula s g

For instance sssunung P, =350Hx

v

4 =03 01 36T

output from s pardouiar outp

Pdabit £+ 16,3840 ripplo countor wi

the

e information is {rom the daga sheet of the

ut pin

f‘i’{?{i; BONY

th intornad o

s Ornumbern involved,
,(

1511

Yoo Baongmid e
15 DaNCa O

14y is given

gt frosy pin - ®oE

rCuit

7
&,
3

fate sratid

"Y.i
"i“

N

onfigured
setfenabling input (PN 1D
ey outpuls from the device

we ouipsits arg buflvred (o allow
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Fig 3.7 funciional disgram of 44

vt
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o0
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Podd
1
T
e
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P
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]
oy
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Cthe integrated ohrouit alse provides:

swration of the 40608

Therefose = ¥, =17 3033010 %0001 0% 13 2K H

Therein 1350 F;)S:z? B ?m i

For weraingd (B) = e “0.800Hz

Forterminal (A} Foum = £, /27 =133 Sees

e

. . . . A % . . . e . . . o
The oscillaior is the heart of the ciroul, 1 provides the necessany Yandag ¢ ihe ewecution
tad

of the logio duty.

332 The 48178 1C

The 40173 1 is a Seatape Johnzon coanter with fen decoder
g

<‘v
o
ey
f“.'
e
0oy
ey
%

tw choas allerns

~

403280 was nod sunploved since it is able o produce just 8-des

o
ot
puks
£

1o 401 FH has threr control inputsy CLOCK, CLOCE PMABLE, mul RESET. Also, there iy

# caryy out terninal {Pin 1) for the purpose of Y-

golng trigper or puise, Whencever the resed fnput is at o high logics o oOuLpeE ars

clear. The 1C is functions] when the clock enable tormingl i3 low thus the Input 15 aclive low,




y ) . : v

333 The 4813B 1C
The 48138 amd the 40270 are similar and perform basically the same Bawtion but dus
fo the rodative scarcity of the lntter, the use of 40138 was employed,

SET funetions b the

The 48138 is a doual D-type fp Hop fotegrated oot with 38T el |
W hobds teve independent flip flops. The logical lovel of dats of cach flip-flop is transterred

into the G outpul whenover there i a posithve trigger at the clock s ciher functions

arg indicated in the devices wuth table. The device i ingic sontrol

Wy FGRININDY

Fig 38 funciional diagram of 40130

4G15H-1 Gngnd lotch) receives g hiph logioal oved from the lnput unit whensver & loud sound s

MR =

appited 1o the aderophione. This sound resulilng from & Jap causes the lateh oo cespond with

= § {ji "h)iieAz’§ ;(" ?G;”f% }

its G ouiput changing Do logie |t and Q (bar) doing e oppo

by imcrementing s step by one. Pin 3 migh stade whils pin2

soguires 2 bigh loginal level, 4017823 i3 disabled it tat moment

sl s high fogical fovel

o
~

¢the same time as

from the set inpul of 40130R-1 through OR.gate 1 40178-1 s dis

oul unit within a given

451783, Three pulses or high

thne interval beinre 431782

T




set (Reset | (O >

>
-8
A
ke

g 3% brath tabde and

PRIV S TRPRpRrS B W5
‘. L(?):i:g\:.’( [RIVI1 3

Whenever the three sigaals gets 1o 48178, s pin 10 gos 1o & high logical level in

order 1o clock the loggle apical fovel of the

)
Py
o]
2
by
——
pasit
et
ot
oF
7
P

response o the inpul Le. fom logic o @ or logic © 1 1L Another set of Jopulse signal s
veguired o ntorchange the earlier slate,
The time gt which the throe wanted signals must 10 be sent is the Py ricd o P, which

a

i5 1.1535 seconds, This i s mere theorstical value, the practica

dsevonds, The thme that must by bebween the signals is the period of Fu. whish 15 .31
sevonds, This is alse a muere theoretival vahue, the practical or resl e i spprovimaiely

A3178-3 is abmed st resedting the outps (A013B-1 al o particolar thme o a5 out

nns

muitipls inpad respowses, thersby functioning a3 o thoer gz well,

whs to signsls from

the inpot unit, The logle device co-relates the responses of 481381 10 the slgnad fevel from
the inpul anit,

40138-2 i designed to refresh or yeset 401781 The reselting ¢ iy aibows a frosh

contting of sampling of the inpot sl mi fouses the pulse latur to perfonm

its tisme-based duty,

o

01301 s incorporated into the dedign fo sample ¢ the nomtbor of pulses

781 ut the resel

soming out of the input upl toough band claps. 40178-2

serminal,




The toggle latch is used for Zoway switching of the output unit or load. I reoeives command

3.4 The Outpat Unit

The cutput unit 38 designed fo respond o control signals els from the log

control uni, B comprisss of an WIN mansisior - 12y relay confipuration,

g 3.9 the outpul uni

The usil 1z designed o switch ON and UFF a particolar load below the power rating

J ¥ & & bed

of the relay. This is i response 1o signals from the logic control unlt through the toggle tatch

7,

f’ £2
\c:’
&
LA
Nt

or flip-flop, The NPR teansistor {2 switches on the relay by
it whenever & s b o high fogical level, The dtustion is rova

receives a low fogieal level

The typical hie of the transistor §s 100 The resistoncs of the i of the coliector

of the ransistor is 400L2,
The collector’s current s uapected to ber -

o= 12V 7 4008

= 034 = hnA

Iy = 3/ Bt = 2mA S 10

N3
e




o

The base-smister junction of 2 sifiomy ansistor is assumed o have o vodfage of 0.7V, §n ap

4"(>

MEM transisior, base is 0.7V higher thas the smii

oy terminal [17)

herefore base ¢

Ry = fohange i Vag ¢ (change in 1)

1 i not constderad iy

2 at the togghe outy

§. H o (n‘i; 5 ai {"‘ﬂ ii%)()’s(:

raiay
Fig 36 Normal vutpet ooefiguration of 5 mof
fhe above shows a simple way refay for swilching

application. The

{3FF and 314,
A relay is an glectrivally oporated swilch, Current Hlowing throuph the

creaios & magoetic field which sitracts a lover and changes

ceoisis, The ontl

srrent can be on or off 5o relays have bwo switch positions (172 s atiow one chroult o
switch o second cireuit which can be completely separate from the first, There s no slectriond

HEBIB TR w0 ansd mechanioal

conyection inslde the relay botween the bwvo civouits

v,




sy

The coit of a relay passes s

peely farge ourrent, typleally ¥

the one the cwoult uses. Reday coils produce briel high

switched off and this con destroy transistors and 105 in the ofr

mast connest a proteciion dinde soross the relay coil,
3.4.3 Profection disde
Transistors and (s {chipsd must be protected from the briel bigh voltage ‘spike’ produced

when the refay ool is switched off The dicde i3 connscoted haclowvands’ so that # wiil

<

normelly mod conduct, Condoction only osowrs when the relay coil is switched off,

thig
monwnd current ries fo continee Howing through the codl and it s barmiessly diverted
Huough the diode. Withoot the disde no curent could fow and the coll would produce a

dasmaging bigh voltage 'spike’ in s altempl to keep the current Goavd

1.4.2 Comparing the relay and transistor

Like relays, transistor can be used as an electrizaliy opersted av - For seatehing svall DO
,szczz:s (< 1Ay at low voltage they are usually o betier cholee than g relay. However
sransistors sannod switch AC or high wollages (sush as malng wleciricity} and they are not

wansatly a good choice ol these cases a relay will be

pesded, but a low power transisio

ihe curvend for the selay’s

Tur the ciroull, the relay bas been used hateast of the wansistor for the iollowing reasoms

»  Relays can switch AU and DC, transistors can only switch D

¢ Relays can :m:i,i; high voltages, transistors cannot,

b

£y

s Relays e 2 botler chodes for switebing large currenis & 3A%
¢ Relavs van switch more thas one contact af once.
Also, the transisior has been used nstead of the relay Tor the following reasons

2 Relays are bulkier thas transistess for swittiiog smdl currents

&
P

{..,‘

Py




v gy

s Relays cannol switch vapldly (escept reed relays), transistors can switch many fhnes
per second.

s Balays use more power due o the current e

) v [
Relays require more power than many chips can provide, 5o a low power bransisior may be

needed to switch the curont for the velay's coil 112, 13

3.5 Cireuit nperation

The smput signad from » miorophone conpected to the input of the LM

couping capacitor, bas a gatn of 200, This amplified signal i fod to an RO filter 1o remove

putsations due o noise or any other form of interferenve. An ing

fevel of the register bigh in the presesce of a high corrent input o

designed to respond ouly 1o three hand claps which ocowr s frelatively) quick sucression,

+

s o dgnore one hand clap or even continmsous clapping, os well 35 most other sounds which

novmatly have lower frequency contonts than g hand clap, The signal further moves on to the

fogie coutroel unit which removes error due o mudiipls inpul s 3 result of the un-unid

‘

nature of the sigual which i passed on by the amplifior,

A saapler recognizes the three oseful inputs which the circut

to, Anmtomatic logic refresh unll provides g timing soquence for the sample, The time-based
e mi avtosmatioally ressts the swnpler for a frosh inpot. This sampler triggers on g toggle

"IA} N AR

tatch for the cirouit’s ontput conbrol
The togele laich responds o the swople mtorchongesbly through logic levels | and 0. These

fogic lovels oporate o relay switch which controls the flow of cluctric urent 1o the desired

ioaid.

-
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e clap-activated switch

3.5 Cirguit Diagram of th
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Chapter four

Construction, Test and Resulls

4.1 Cirenit Construction

The clap-activaied switeh was constrecied in acoordance with the clouit designed ag

3
B4

Sustrated Figure L1 The design was simalatod oo slectronics work bench [H The te

foliowed the wodular pattern used i the &

o owith ench functinnal block being tested as

,iw” ibeed s follows.

Employing s bottomeup approoch, the frst siep was 1o sestion the complete Crouit

into geyeral sub-units after whigh eac b it was troated separal wwer unit was st

constrscied and powered op. Subscquent stages such as the inpul
the oatput usit were tested 2l the completion of zach stage 1o ensure thore was an oulput
before procesding 1o the next,

A the input stage, the smplifier was fesied for the oufput fovel, using the

digital meter, 1 was coupled i

fing short o

The eniirs oiroutl was §

~..w
ey

it arnd opon clrouil chiat could res

he following Homs were involved during the major sonstructin

P ey i
Soebdoring won

2. Solderiuyg lnad

L

. Conpecting wires

s

Eey

L
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5
b
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val
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\

ddoring monn

4.1.1 Casing Comstraction

GO i

mivrophone was mounted with the switch stiached

circuiiry of the switching devics.

gration

ch, power unil

32 o
%

iight indioator, and the device’s Hight > SRS

-

ey

fg 4.1 cased moded of the

4.2 Yests and Resulls

The following resulls were obtained for distances at whish the

the microphons was als tapped the eiroult was tiggered, The

wis guite direct. Before anyihing, the circult was checked for short cireadt or any fomn of




Chapter Five

Conchiision

5.3 Summanry

4 tesied, s suitable

tnp-activated switch has boen designed, construdy

or homes, hospitals, alarm systems, control of doviers which do not produce loo loud a
ircnit bas been designod to make B sasy. no need 1o bood down o b on
v positioned switches, st clap vour hands and the controlled appliance will be

turned on for vou,

The major objsotive of the projert revoives around providing o simple and cost-

effective means of conrolling the operation of suitably rated load in the home, This was
i

achieved in the course of ths project,

5.2 Problems Encountered

4

4

Serting the sensitivity of the devics was very difficult stroe the exact vaha had o be

4 3

sef mmanualily by varying the s

ctice, the “exact value’ actually lps within g range

¥

of values separated by ¢ forbidden region [ 1Y

The model bad fo be tested far away from devices that generate souml a5 i would

affeot the eperation of the sirowit. The nolss In the model cirouit w wvel an

this was rectified by adding variable resistors i the output of the 8

.3 Recommendations

Like every other work, this work is oot without ity Muniiations and can be unproved

upon. On this basits recommendations have beon made for provement,

.
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