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CHAPTER ONE
1.8 GENERAL IMTRODUCTION,

1.1 INTRODUCTION

Yiik 312(3«& thip WY NG

by

Light ix everything i our wome. The lightleveling

4 ”,,/

oy how W zf” it s diftioult tor

do vr day-to-day activities, and it has huge i

LN AN

el under o single vandle, and 2 ropsantio for bW g0 roanantic under o

- ditferent purpose and

Gifferent functions calls for varying awount of Hght, This is when the Light

%

v

dimmer swich comes mio placest o handy elesiriost vomponent that fet’s you

3 . . E - ¥ 4 TR RN
schinst Heht levels from peanty darko to il B by pross
i & 3 ¥

An pifective way 1o guickly changs the mood

brightening the lghi with a dimmer switch, A
%

¢ nornal FOIN

snforting, refaxing atmosphere. Brighter Hghter & mos

¥

way o conlrol your b

sse wnd reading. Any oasy i 1o install o dimmer

awitnh.

et




1.2 Atms and Objertives

The

switeh with (iig_s_(;iﬂ}

diaplay. 1t works as a high spead powsr switch whis!

several bundrad volts and can handle current up ten or bundred of amps.

i s oantented that this projest will be able 1o regulaie the

i intensiy of g lamp

or the speed of electnic moturs by regulating the voltage

Some current application of Dimemer Swilch Svsiem s

Household application: - Dimmer switches ar iy our hommes o dim

¥

eleetric lamp intensity and they are o weed in electric

ladustrmd application: - lsed

FOEOrS.,

1.3 Theory of the Operations

This projest containg theee major building blocks vach of which was designed,

Fiads

asing discrete component as well as JO5 These are dight dunmmer,

comrol unit and display cirouin

The diruner cirouit s baill around 8 wa-juncid wnsistor which fonmg g

basic veeillstor and genevates pubse, which are gones g osapng

- <
. 2 g{»\,‘u“}
kS

al s gpies i g vidtage — divider conpeotion with &

renigtor swiches,

The pulse genevated by the uni-junction ransisior ag

vt g B, ‘
pliod 1o the gate of 2

friae wihioh is tur, Boused o switeh on the main boad which is the bulb, A 258




variable resistor is used 1o vary the phase which these pulses Hed from
37 to 120" henee the eircult dimmer astion,

The lest block s display olroult conpected in paral

sense the

i,

§.4  Literature Beview

Light disuming iz based on adjusting the voltage lamp 1o omad smail

amount of heht. Light has been possible for many «

3

;uii&i AN

resistor angd adiusiable framslonmers,

“y

nossible i make therm easy controllable from locatios

Some vears back, this was usually dome by usi

siat, a4 large variable

resistor. Thiz gonerated buge amouni of best and wa

e

the ameunt ol energy going o the hghd, the

cleciricily and turn 4 1o heat Por example, w

wonndd waste ahout 20walt o heat in the rheosiat,

Modern dunswyr tabes o omuowe efficient

mstead of directing

energy o the light bulb 1o the rheosiat, Modem v

ciroul off and on 1o reduce the otal amount of Howing through the

ciroutt,

Maosdern Heli dinmer takes switchos use a i Hie device galled &

Trine and disc 1o ivigger the eleotriclty on and of) very rapidly because the swit

3

5t CHOD up ine SIoCHIsl powel s way they are somelimes o

Chop

Switches', The current doss not change suddeniy,




1,5 Project Chuthines

- ane dissusses general

This project is divided into four chapiers, Chapt

troduction of the project, &

the aime and objectives of the project, the Consin

project and Hermtue FEVIEW.
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{CHAPTER TWO

SYSTEM DESIGN

2.1 THE POWER OF BUPPLY UNIY

he ALY converter used in ihis prog

voregeired g dusd
tage supply of 153Y The conneclion of
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POTRANSFORMER SELECTION
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i DIODES BATING

CALRTORS 1hE GI0U8 g

YVoltape rating: - the maximum vollage, wineh 5o

freak down voliags

-

s

reverse direction peak inverse (PIV) must be dess thin

of diode 171 not conduet g weciahly i ihe reverse i
Fre g full-wave

Piv =AY

Yin ERVA 1]

Y 3 WAV
Theraiors
Y =3y 7 =34V

i, Canuscitnr Belechion

X0 o
%000
oo

Yoliage rating

Capacitor Yollage Vo rating U + 2 Vems
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Therefors a capaciior of voltage rating of 25V was chosen.

{apacitance rating

; AN P G . < PO a0 TR U S SO T
Hoa Peak - o peak ripple volisge of oot more than 10V 8 o be wleraied
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=21 dub

Therelore a capaciior of 2200uF capacitanse was
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the ponk vo

bridae type

A rectifier 18 the arangement of dindes 10 con

i

{ Vollage,

[ ‘g{};{;‘%.ioé(v v v
For analbvs

- LF LSRN R g‘is,{}ﬁg
shall Hmit our seope 1o 4

Q; \} “V%;; {i"
rectifer,

The foll ware bridge vac

sy diodes arranged

En o

Be input at point A po
wid B3y Bovks current fow

from i3 1o

fi.

b othe load, By i

k334

the same

vl voliage i developed across the

p .
3% AW IR
- " Pac)
;.z:f_n o s
ES e, N
/ A SN oo
7 4 P Y 7 \\_‘
' "; 7 % 4 A
e H / H H
4 % f Y / 3
¥ ;z 4 1 Fi ._4\
/ | / { / Y
/ H i 4 ¢
{ 3 1 5
- k i ! ;
§ § H K
j i /
‘.‘ 7 3 /
H ,f Y i
4 ; i H
oA 3 4
s Yo/
-~ o o o
VA // 5 j\ Y i \.\‘
4 ®, 7 % % *, 4 Y
4 % 4 % 4 % F !
s kY s % 4 3 / i
§ S ' ’z‘ ?;’ % / %
4 % % s 4
Y % ; K 4 i
kS ¢ % ; % i %
’)’ 4‘ (2‘ 7 VOf %
F Vo b / § 5
JATSE s A VA3 S IR S APV TR VIR _
4 1 ST A Y i
ey e
Figure 3.2
e

In considering rectificr for design purpe

"y
YRR zi iRk

snportant 10 know
sage, PIY that sppeass seross the dind

o Full wave
g pwine th

o maaimun voliage.

oy




203 AL FILTERING / SMOOTHENING

A half or full wave reotilieds voltage wave smcithened oW o

3 oanross the Ioad o

provide an approximate do. voliage vsing a capaciior shy

gel oas g filter. The capaciior stows energy during

detivers this encrgy 1o the load ivz; ing the non-condy

of the load vollage from i average or do value s as the ripple

Relorring to the Figd ! which show the halfeaw rectifier circult with

3

capacior smoothing and the assoviated output

3" 3
SRRV I 3
RO CUTTET WAy

forms,

.

The following simplifying approvimaiion are;

The source of lmpedance @ neglig

The forward vollage across g conducting diode B assumed consiant
rrpspective of currents
The dinde current is assumed 1o be tnanguiar

Yig

The diode swilching time || when th

pcours at the peak of the supply voltage (1o gl wi =

The load time constant (B s large compars with the peried of e

werval

rectifter cutput wave fonm, so that the cha

compared the oyole time T

Considering the wavedorm, o bolwave
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Awmplification

second stage s the collector bage baise amp hifier, which o

"..’J

age Lo the vollagh actoss the infrared. This is coupled vin

capacitor L4

LA N g;;}

SR IV P A 4
five) 4

eanaiator used is Be/D9 with Like DR

visiiags

P

Thus i further amplifier by the seoond stage -

sp ol 5.5V, this

LA

o improve the stability of the output.

& Switching

LS

wave 15 the putpul from the amplifier, pulses 0f

15 W
o inverted snd pulse generated benoe s diode Dy & 13,

ing the positive hall cirele diode Dy condust o be groumd wh dle negative

“eirele dinds T will conduot (half - wave rectibiegtion

s o=l Vm - Vi

¥

Traring the charging period, the accunn dated  the coprebior O ks given

o

@ g %

; v
n P AR
e CDATES

This charge s mostly transler ved 1o the joad during ¢




And Vido = deRy = BBy Yy
The vipple factor ¥ 8

¢ = ey value of all oo components

doo. componends

Ginee we have assumed that the ripple hag 2 trinngtia

weave Torm of peak value

WVe/d e roone value can be shown 1o e

Cor the (ull-wave coase, the wave Torm per ot 3s that

S YL

13
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247 BEROG - CROSSING DETECTOR

The cuouit shown m g 5 generales an oulpul sourg wave for use with

T Logle {zevo to - to Sy range) from an iopul wave

Hivols Ry combine with Dy and I Hindts the inpu

Svodte, approximately. Hesistive divides BE oang Bo

provide hystereses with R4 setting the teipger points

?;"}".giiii.ii;iii:t/f.'.'u}'}' 4t

ground, The mput impedanee s noarly constant, be of the large R volue

relative to other registor in the put allenuai 2 Bovause 15 0

"

can go all the way o grousd making single supply spemtion simple.
348 PHASE TRIGGERIRG CIROUET

Figure 6 shows the basio phase ~ ngged clroun

controd element. The load s wired in series with ih

vipger - device., The

commecied across the ao power line

phase - delay net - work enabled aa. voltnge 1ot

P

o be delaved 1o that on M, by an amount fully

1807 Lo by as one half - oyvele line voliage.

sra oy and Dres

The inigger device 5 vollape ~ operatesd s rigs

se delay nebwork or

ii‘ o Fyegen b ;fy'. A A R TN ‘ag ;"‘-zgif_ e ., P '»%';.::v‘-‘j. v i viibynn vy
15 i é(,?.i W & Qti M Y -.i}:;,a $5 VRO 3 3 mi,g/ AL
at the end of the preset phsse delay poriog

Figure &1 shows the wave ~ form that

3}

phase delay vevwork s seb ondy o 1 delay the ol s L

siart of each halfovele, And then seif ~latches

v




o ie thus apphied o the

of eaeh half - cyole, Abmost the §

inad under this condiion.

; ot turr on uiil

£ ihe cirenit §s set for o phase dotay of YU,

S e oyede and oo

varied the seting of phase dalay

saturated ab alf times very T e puwer 8

available power control s shtained,

i

aciual phase — delay section of fig. L1 i can take either of two

Th

raec

- wariable phase

pasce

hasio forms, 1toap consiat of either o single o o

sl nebwaork o an - {0 variable time

219 BISPLAY CIRCUIT AT TEMUATHN

This connected in the Zv display sade.

ey B oandd v

LA ‘/)

fy and the output varied through a varbie

thisn i dong hGugs

=
Ly
P
oy
o
et
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-t
pos ]
=
s
py
o
&
P2
¢

e from the dimmer oo

for the mains vollage 10

woltage divider pmebwork ot 2 ration of 308

"oy

provigion amphier inpul TespRtively 4 shows below the voliage

divider network. ,




Y oy

2

00y § e AN

Crrernt across Ry &R 18 the same

where ¥y = ¥

Fising voltage divider

Vi ﬂwii égi} g

15 % 10 = 2091,

f, = 15 K 107 = 50K0
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PRECISION AMPLIFIER

The precizton amphiier i of two these

{a)  The precision hallwave rectifier

(b The preciwsion full wave reviifior

For the purpose of this project {ull wave rectifior way med,

By The Precision full wave rectifior

The half -~ wave clrouit can be adapied in <

wave rechifiontion, A common form s shown i B

a !%ﬁ‘éi;}i;_ii'\ﬂi & DY IS

hall ~ wave rectifivation blocking the negutive hall

cyoles of the input and

inverting the positive hall - oyoles with s gains

.Ma,(

Amplifier a5 3

A

summing inverting amphiBior with g given -1 oy o

vl and against of -

2 for the reotified cutput Vi, The wavelorms are Towaveiorms

{0y and {dy show the oulput of Ay resulting Brom the two inputs ke separately,

o

v

thoation mquires tight

o
Nor”
ot
ot
il
noy
g
-~
oo
e
oy
x
e
nns
.
o

b osum of the other two pro

inleranos resistor for Byls and Ba Han aven st reguired, the Iub

«

3 y O TR S
sapacitor shown can be added to the cirout ¢ An inlo o sumiming

iiegrator

AITEFIER

Fig7  THE PRECISION FULLWAVE R




220 INFRA BAY EMITTING BIGDE

The HOOU4817TE  (oxtended and  HOF4817B

CIPOLES, BV

{intermediale teypermture range) are monolithic i

t6-lead dual in-line plastic or ceramic package and p

woomioro package. The

Counters

HOC/BOR40I7E and BHOCHCP4RIZE are

having 10 and € decoded oulpuls, rospe eotively.

Inputs include a CLOCK, g RESET, and &

Sebgmitt trieger setion o the CLOCK input clrouyt p
el i :

% o

R A ) RN
se shaping that

Thesy coumiers am

ahiows unlimited olock input pulse vise and 2l

sdvanced one sount gt the positive clock sigoal tion i the CLOUK

ok line is inhibied

io bowy, Cowrder advancement via

¢ £23 8 P “ b
signal clears the

R

when the CLOCK INHIBIT sipgnsl s

ion permis high-

counier 10 15 voro count. Lse of the decade-counter cont

v ¥

speed operation, 2-input decimal-decode gating, and oo decoded outpuls.

Amti-lock gating is provided, thus assuring proper o COUIETICE,

high only at then

The decoded outputs are nonmally low

. s nieebs Feve permee Dyatl
catpul s high for one full

reapective decoded time zlot Hach deceded ouipu
3 3

A I S S T g 3
pry LHE SR 0D it

clock eyele. A CARRY-OUT signal somplutes on

cvoles in the BOOC/HUFRITE or every ¥ cyeles iy the

device sounting chain.




PIN CONNECTIO NS

4817 E 8
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RECOMMENDED OPERATING CONDBITIONY

Symbol | Paramster
Vi Supply Voliage « HOO |

Typues

HOF
Tyvpes

nput Velage Ot ¥DD Y

LOGIC BALHAM

LH Y

Fi1ds, 18 Lagic Diagram




TIRHING DIAGHAM
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TYRIOCAL APPLICATIONS

Drivide by M Counfer (N 3 10 with M Decoded O

putput i3 reached  (Nth clock pulsed the 5.8 H

JOR gates of the HUD/HOF488IB) gonerales o
HOCTHOTABYTE 1o 1s zoro count, A this e, 31
greater than or egual 1o 6, the LT e
HOCTHOP4G1I7E counter section, The 707

this Hme coincidence of the clock low and

o the MOCBICFS8I7E. Wb D

SR Bip Hop o ceoded suipg

o3
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than 6, the C-OUT Hne will not go bugh and, therelors, cannol be used. in this
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CHAPTER THRER
3.8 CONSTRUCTION PROCEDURE.
31 OTESTING OF COMPUONENTS
Prior the copstuction of the oot est
components 1o be used such ag ransiormer, resistor,

are i good condition,

-
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LI CONETRUCTION

This project was formerly constructed

) L
bosrd and tested, lates

transferre ».{. o Yero-hoard i the same w G% LIRS GISDNAY CIPOURL Was huil
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