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ABSRACT

For this project 10 555 timer s configured as an astable flip fops o provide torwy

frequency pulses 10 adidows clock inputs plos of presetiable up/down COBET TALELYE

via push to on swiiches 51 and 52.

Operasion of switeh 81 Pup] causes the binary oulpu to increment ihe MEXTUM COUR

heing 150l ouput togie 1] and snnimal volume repectively.

The active high sutpit AR O3 of the conler a8 used for controfling two quast bipotar

analogue switches 1o each of the two £D4066 1C5.

Fach of the puiput bits,when high short & part of the ladder networks of the resistorns

COMTISInG & SeriCh resistar 16 through RE for one channel and RIG through BRI % forthe
other channel and thereby comtrod the cutput of the ausio signals being fed 1o the nputs

of 2 sterec power amplificrs,

Push to on switch 53 s used for vesetting the outprit of conter 1o 3000 and thereby

wrning the volume of both channels to the miniswn fevel.
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CHAPTER ONE

GENERAL INRODUCTION

The application of slectranics to the world around us is nearly Hmithess, In the
past 10 years, the wot wid has seen electronios become 2 major influence in every sapect
f daily Bife, B is bmposs Gble 1o ihisk of doing dally tasks without relying on
glectronis,

¥n recent years significant progross fas boon made in disorete data and digital control
system and these sysioms have gained populenity and mportance inall indusiries due
in part 1o the advances made in digital maenipulation of numbers as well as the
advantages found in working with digital signals.

Control of the electricsl energy by clectranic devices in essential 1 achieve
the functions desired. Eleotronic systems are similar to many other physical systems,

boe

st elepironic proness except those celated 1o computer elocironics involves energy
comrol and or conversion. We are farpitiar with such coRrgy. Control process w our
daily hife.

Of major interest in any near slectronio system is the maripulation of comrol

of the avatiable encrgy sGuIte. The energy source used in glecironic sysiem is 2

battery.

An information input o also p provided, control 18 achigved by both aglive and
opssive devices in the ciroull The active accept this infnrmation input and BnMpress a
diveet coniiol over the soergy suppliod response 1o thig information,

The conditioning devices in the circuit impress g constant tevel of control over
gnergy fow whither 10 set mas i Limits of to support the fanotion of an active
device.

Th eutput of the system, veltage vanations and of current flow 15 a sontrolied
response 10 the information inpul.

Active devices are transisions, dindes, vasuum tubes, op-amps 90 s the

DESHVE devices are Capaciorns, nductors g

s




In contrad ciroult, the output is not & cheal represemtation of the input unlike
smplitier, the input 1 8 control clrcuit may be & wavelbrm, & pulse or on doo level.

The oulput may be simply an on/off control of the current to 4 load. Cllen
contred devices are operated in s saturated or cut-off mode rather than being blased n

s linear amplification mode.

1AL INTROUCTION
The use of sampled data in control systems gan be traced back o a0 least seventy
vears ago, seme of these carly applications of sampled data were for the purpose of
snproving the porformance of the control system i one form or another,

The signal that 1s used o operate the conirol device can take onp of three

primary forms

- D amphinde signals
- Pulsed controd dgnaly
- AL phase control signals

With the growing wend of applications in the olectrosics world, there is a
challenge iater not only to amplify the signals o produce 2 gain slone b abso 1o
creaie a special electronie special effect on the set eg volume control in 2 more
sizzable manner,

The basic volime control concept 15 {o manipulate or control the available

ZQW@W&
%

oA | Ol Dewce

energy source thereof as shown in Fig 1.1 bolow.

:
§

Fiz 1.1 ONE PORM OF VOLUME CONTROL
2.




The output tevel could simply be divided across a varishle vesistor prior 1o

reaching the appropriatie culpul devios. I this were sone, thoare would be g simpls

voltage divider circuit established by the potentiometer,
By adiusting the potentiometsr, more of foss voliage [and current] would be

delivered to the output device, thus the power detivered 1o this device would be

increased or decreased.
Tul there was a problem later, it was discovered such a sireuit would be highly

ineiTicient because all of the power thal was not used 4 the amplifier may simply be

wasted in heating the wariable resistor

‘This would be similar using the brakes on 3 can 1o contred its speed on the
road while allowing the sngine to ras &l full speed.
e shown in Fig 1.2 where the volume

Wow, if we use 2 it hike the oo

iable resistor] is now in control of the tprat 1o an amplifier, grater

fnpn Lo eld

)
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¥ig 1.2 VOLUME CONTROL BETWEEN n AMPLIFIER STATES

This arrangement, where the control of volume 15 soon as 4 pard of the amplifying

process, waste far less pnorgy than the DYEVICS pireuit would,

tiere there sl is g voltage divider cirouit but the actual engrgy Josses are guite

smal compared 10 the losses seon when applying control & the final outpul.

The principle is ahout (e same, reducing the voltage and current detivered 1o

ihe following clemment, bul in this case the amount of power fost in the cont Lok pOUEES

s Far less than when control is done at the output.

p



An interesting effect has occurred, the function of the volume conrol, s
reduction in these low power lovels, has been magnifisd by the next amplifier in line.

There 13 now this form of volume control that T work on in this project
TUIAL CHANNEL DIGITAL VOLUME CONTROLY.  This reguives the
understanding of the internsl working of the amplifier,

This type of volume control oflen uses even lesser power from the sysiem than
the other methods existing before her and this digitally control volume will be mostly
preferred due o this following ressons which are more particular to sampled data and
digitatly control devices over manual or analogue cne.

- Improved sensitivily

- Better reliability

. No drify

- Less effect dus to notse and disturbance
- More compact and light weight,

These and other glaring comparisons are the main basios of this project.

1.2 PROGIECT BMOTIVATION AND GRIECTIVE

The easence of this project work s 1o replace & manual volume control with a digital
B4,

The molivation shout this comes up when I discovered i s possible 1o
manuaily tuned vour knob and vou overduned ti it get spoili, therefore an alternative
way could be bntroduced to avold us tuning but rather pressing which is more
sorndortable.

Furthermore, an instance could ocours that your hi-fleset coudd be far away
from you and vou need 1o tune the volume by sither ncreasing or deoveasing, by
incorporation of infra-red transmitter and recelver 1o this digiisl volume control, 8

could be possible.




A amid before, the main essence of this project is to provide 3 control elrouit

st will be digitally controlled to vary ¢he wolume of our hi-fi-set and 10 replace the
manal koob that was initially used for the volume control

Ome of the many functions of eloctronic sysioms 5 10 provide control over
other glectrical, mechanical or other fumctionsd cireuits or machines,

The procsss of providing this controt does 0ol involving 2 standard

>

amplification process. The Input o & control system s typically not 2 VRIVIng 8.5

signal but s a1 oW it type 0? signal mainly dig vital signals.

The obicctive of the conirol cirouit is not o anaph ify the input in the classical

sernse by 1o control the function of a ightr power slectrical forog a3 it aots 00 8 toad

device, control functions deal privaacily with 2 importans cireult functions. One of he

funciions is bow the actusl C(‘E{suf}s of supply voltage and surrent are 1o bo metered out

i 2 Joad elements (ool lght bulb eto}, the © ther imporiant functions s is how the

ontrol signal, that which drives the controlling device is 1o be provided.

IR ——
1,2 PROJECT LAYOUE L
et ol
The basic principle bebind this project is shown in Fig. 1.3 below s
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P03 BASIC PRINCIPLE OF THE PROIECT WOHK

The fanction of the logle cliy
o audip pre-amplifier signaly 1o the pr
wor 55 function of the digital value of cach digital foput Bid

Each of these vesistor io conneotesd through an 2

mplifier audio signals o710 e ground.

Sreuit of a switch, it cinses the switch amd conngcls the resistorn o

shifier sudio signals, on the ciher hand, a binary £3 000

&

¥

SPIPPIY e s SRS TP i /,/ :
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A £ (%)%J

couit b5 1o control the switching of the ecision refarenca

oper input termingls of the ressior

ectronic switch 1o g e
When a binary | appears ai the control logie
the reference pre-

wcts the resistor o gronad.




For this project, the block diagram is gs shown ia Fig. 1.4 below.

5% power supply was constructed to power 10 102, 103 and 104, the logic
drcwit used 10 control the switching of the procision reference vollage or audio pre
ginphifior signals comprises of 101 and 102,

PCY is 555 timer that s configured in an astable mode and 102 7415193, ¢
synchronous, 4 bt binary up/down counter with duad clocks,

103 and 104 are quad digital switches that switch the procision reforence
voltage signals 1o the proper input terminals of the resistor network as funciion of the

P
%

digital value of each digital input bit,

The output sipnals from the pre-amphifier stage of oo Bi-8 sl serves a8 2
precision refbrence voltage and the resistor network s Bdadder network in the range
from 1k o 8k and each of these i3 resistor is connected through an electronic switch 1o

o

the pre-amplifier audio signals of 1o ground,
The output signals from the eloctronie switches 15 invarighly fod o the power
amptifier and to the speaker 1 make the whele thing g consplete.

Mote that 51 and 52 froun 555 timer 1o the 4 bit counter are respectively used

i controd up and down count of the electronie signals in natural counting,

FIGLL4 BLOCK BIAGRAM OF 4 DUAL CHANNEL BIGITAL VOLUME

CONTROL




CHAPTER TWO

ANALYSIS AND DESIGN OF COMPONENTS

3 1.6 POWERSUPPLY UMNIT

Fipctronio systems invariably requires 8 Souree of power, the stmplest being # dry

battery, batteries have the advaniage of complete absEnce of a.g. component in the

output and tow output impedance, but it sullers from & hmited useful tife and poot

tong term voltage stahility, There is & danger of leakage if exbausted if batteries are

sccidentally allowed to stay too tong i pquipment, this may eAGRNES s the clrouiiing
through corosion damage.

fate D0, VOLTAGE.

L J
o
Nt
-
el
P&
[asy
e
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This the 8.0 maks must be converted 1o

T this project, 8 3y, powet supply is consirucied shewn below in Fig 3.1 and the

stages in this 50 power supply are
Rectifying
Filtering (smouothing}

Voliage regolation

311 RECTIFYING

This stace comprise of ransformer and diode conpeoted in bridge reciifying mode.

"‘J

in this project, 240412y 500 mb, centre tapped sransformer and g bridge ¥

diodes which usnally has four diodes contamed in one packags is used i this project

0 n FILTERING: At the output of the rectifier the voltage 18 wridirectional and B

Ao,

. can he largely fltered oul, leaving 4

containg & Mgh ripple conlent, the ripple ©

substantially smooth D.C. voliage.

The fltering ciroult of this power supply of this project is g capasitor, $ince CApAciior

has a property of registing changes of voltage awioss i and henoe provides the desired

smeothing action.

Fherefore, to roducs the ¥ ipple woltape sl of this supply, a large vahue of

capacitance 2200PY, 160 electrolytio capacitor 18 wsed for this praject.




2,13 YOLTAGE REGULATION

An unregolated DL power supply may be adequale for some application but there i3

aften & need for the supply voltags to bhe constant a5 well as having a low amplitude of

vipple.

Tn this project, & 7805 10 design ned 1o give a stable 5y supply is used for

woltage regulation.

204, LED SENSOR

Light emitting diode connecied hetween the regulated powet spply sad the load

gerve as g sensor 1o really Koow i the regolated power SY phy u;ﬁait iy aciually

delivering.

This gty essential and very useful during the srouble shooting pesiod e i the LED

problem is actually corming from the power supply unit,

(34

refase 1o up, 1B
DIAGRAM FI6.2.1. 3V POWER SUPPLY

2348 PULSE CENERATORS

The function of a pulse poneralor is o penerals pulse A comstant frequency, O

integrated cirouit that i proeptionally useful in square wWave generation is the devics

aniversally known as the 555 gimer. 1 is readily avaiiabis in an Bepin plastic dual--

hine package.

The §55 timer can be used with supply voltage in the range of #3V 10 18% and can

deive load op to 200mAC T is compatible with both T and CMOB Jogic clrouits,

of about 100khe, anid 13

then used in the sstable mode, it produces up 3 10 freguencis

frequency can be accurately comrolied with two exiernal resislor and a capaciton

Thie 10 b5 used in this project in the astable mnde 10 generale clock pulses i

the desiresd frequency by selecting the appropriate tirning resisior and CRpECHOT,




2.0 ASTABLE CONNECTION OF 855 TIMER IN THIS PROJECT

The 535 tmer is connected for asiable operstion as shown in Fig 2.2 {a) below, for the
bettor understanding, the complete disgram of the ciroult with detsiled internal
diagram of 533 timer is shown in Fig 2.2 {b) below,

The ciroult operstion i a3 follows, when the power supply Voo is connectad, the
external timing capacitor © charges jowards Yoo with o time constant (RAGRBY.
Dhring this time, the output (pinl} is HIGH {equal Yoo) as RESET, B =0, 8ET, 8=
and this combingtion makes =0, when the capacitor voltage equals 2/3% ¢, upper
comparaior triggers the control fhp flop so that O, this s turn makes transistor 1
O and capacitor £ starts discharging towards ground through Bb and dransistor 1,
with a tune constant RBC,

Currend also flows inlo transistor 1, through BA resistor BA and BB must be largs
enough o s this current and provent damage 1o the discharge transistor 31

During the {iisémrgﬁ of the timing capacitor €, as it reaches 13 VOO, the lower
compargtor s tripgered and at this siage A = 1, R=0, which turms 3 =¢, which

undamps’ the external timing capacitor €

FIG.2.2. {2y Astable operation of 7553 timer
PIG 22y torormnal diagram of 7553 tiner
The capacitor i3 thus perindically charged and discharged between 203V0O and
VIV 10 Z3VEE and ¥ may be caloulated as follows
The capacitor voltage for 2 low pass RO cirouit subjected to o step input of
YOO valts is given by Ve =VOC {121 /RO
The time 11 taken by the circult o change Fom 10 273 VOO 56
2% = Yoo { e 07B0) and this gives
12 == G A05RE
nrwy, tHIGH= L42s 1 00RC-0 40580

sy GORE
4




50 for the arcuit

HHGH = 069 {RAVERMD

Tiaing capaciter value can vary from 2 400pf 1o 100uf
CALUULATION FOR CLBAAND BB

Frequency of the output pulses can be determined fom the formula

Fe= 1 A4ARAYIRBIC,

O

Form the chart fn fig 2.2, © below and fom the chart in fig.2.2. () below,

s

0% < YT "*»,,H
\‘ ",
o > | .
‘3?‘ , g
-, ) ot m%i” \
AN
il \ N .

Sofree riaTIng

. ; . & B0 - ”
Q i ; ix z §4. i ?‘* uﬁ{mr&%‘ggﬂ’a‘gg__}??&év
FIG, 22 { % CHARY FOR DETERMINING B AND € YVALUES FOR
ASTABLE.

E:::::E;‘T :}wﬁ%
(RACZREIC

Dty eyele = Thne Output High=RA + KRB

T ORA+IRE
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RAOR RB MINIMLM = IKW

BA - RB MAXIMUM = 6.6MW

To use this chart, select the frequency you want on the hovizontal sxis, follow this

0

frequency bine upward uiti 31 intersecis and available capacitor value and then read
the value for RA + ZRB from the nearest disgonal line If you want an approximately
Sauare wave ouput, then make BA much smaler-than BB,

For this project, since we are in need of low freguency pulses (o our up/down
clock inputs, we choose our BA and RE 1o be very big but for

A& minunun i Thw

BA + RE maximun i3 0.6MMW

A our © 1o be very small

Ra = 150k, BB = 330k, C=1UF

Foldgs 144

(RA -+ TREC(150% 1000 + H330 % 1000} % 11106

= b 44

(150,000 % 660,000) x | x 10-8
= 6. 7H3

Thus the timing components are

RA = 1500W
RE = 330RW
{=1JF

These sre readily availabie in the maskel.

458 COUNTERS
A counter is a senuentinl clrouit consisting of Hip-flops which go through a sequence

of states or the application of clock pulses, they are used for counting the poourtence

23




of events, frequency division and generating tming sequence 10 control operations in
g digital system,

In this project, g proseiiabloe syachronous 4-bit binary up/down counter with
dual clocks (7418193} 18 used, the logic diagram of 2 synchroous, 4 bit up-down
counter is shown below in Fig 2.3 {8}

.31, T4LEI93, 4-BIT, UWDOWN SYNCHRONOUS COUNTER

As menttoned earlier, the counter used in this project s g synchronous, 4 bit, up-down
counter 7415193

This i 2 prossettable, synehronous, 4-bi blnary counter with dual clocks Le. for sither
up of down counting mode,

The pio diagram for T4L5193 is shown below in Fig 2.3(0) below {8 page should be

fefl)

2
aind

The internal cirouiting diagram i3 shown below in Fig
Fig 2.3 (b} Pin dingram for 4LE193
Fig 2.3 {c) internal clrouiting of 7415193
in Fig. 2.3, {3) below is g wave fomm representation for 7415193 pressettable, 4 bit
up-down synclironous counter,

This I is called & pressettable due o a foature i possess for it o be able o
proset 1o any desired state of logic,

The following ssouences is being maintained when T4LEIY3 s tn operation.
- when counting up, count down input must be bigh, when counting down,
count up

st be high

- Clear output (o 1e10

- Load preset to binary 13

- Countupto 14, 15, comvy 0, Tand 2
- Count down io 1,0 borrow 15,1413

MR A clesr overides load dats and count inputs,

A page 10 be left for g 2.3d waveform for 7415193

£
e
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It must be clearly noted that 7415193 iz 8 bisary counter in the sense that the
commection 18 such that the count advances in g aafural binary sequence from 0000 {o
1111 for count up mode and 1111 10 D000 in count down maode,
The wave form for count up and count down mode of 7415193, up-down counter i3
shown respectively in Fig 2.3 {ey and 2.3 (1) blow

Fig 2.3{g} count up wavelbom

Fig 2,36 count down
The tabular representation of 3 commtup and count-down sequence of a 4 bit binary

TAL51493 synchronous, resetable counter shown in Fig 2.3{g) below

foed

D 'y B A COUNT
1 o 0 g 1o
4 {} #] i i
¢ o 1 g 2
0 o ] !
o i G o 14
0 1 o ] 5
it : i o 16
5 i ] 7 o
] & 3 g %
1 ¥ & ;9
] 5 ] o 1D
{ 0 / ] 11
] f o G|z
1 1 % i i3
i i i {3 14
] ] 1 i (5

FIG 2.3 (G COUNT-UP AND COUNT.DOWN SEQUENCE OF A

4 BIT SYRCHRONOUS BIMNARY COLNTER

R+




2,48 SWITCH [CD406S]
The switching clrouil in t‘z‘m g“;m;e.,ct work is an electronic or digital type which 13

carefully embedded inan integrate g4 cireuit via mediim scale integration teehnology.

-)
K

Tnside is an aray of 4 dight a?f&witchmg network contain in a single integrated ciroull
carket a5 CD4A066, the pin out and saternal circuit is shown in Fig 2.4 below, the
switching aoton of this device is being control by counter and this used to regulate
the rate at which the ;mmg g*frs.,ampi;{" . signals is passing through this resistor
network for volume control :::»ﬁ the device, the type of digiial sesitching chosen for this
work 15 1o combat the problem mechanical switches introduce o 2 ciroult design

uch a5

¥

SFune defay
. Intredustion of ghtohes elo
Fig 2.4, internal century of Q4065

Fig 2.5 the R ladder, registor network

550 RESINTOR NETWORK

This is an R-ladder network of resistors, in the range of Thw, 2o, 4 Thw.and 8.2k, 1
is a major controtiing passive devices W which is arranged logieally at the NIOUT pin
ot of the UD4D60.

The rate of the connting by the Counters regulate the rate A which the preamplifier
audic signals is passing through this resistor setwork to indicate up and down YOGS
control respectively. The Bola sdder resistor network is show in Fig 2.5 above

By intereonnectiog all these componenis a8 described thus far, the overall cirout of

she dual channe! dighal volume conirol s shows ai the back of this project work

.58 CHOWE OF COMPONENTS
The first solid state cirowt used disorste components, however by combining these
cirount clements o ons tiny 88 4 sonductor chip, all in a singie e package, the size

4 cost logio function was greatly seduced.

LA
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Such Jnegrated cirouit becomes available to jopic designers in 1960,
4
3

toohnology advanced and zsmzmma,iam% vield increased, the compledty and the

number of element per p&&age kas prown and continue 10 grow seemingly without

bound. ,
;
The more complex of ihm: are referved 1o a5 MST-medivm scale integration.

2861 DIGITAL ﬁ%ﬁ?iﬁj?ﬁg
Digital integrated cirouits have been availabls for many years now, and most readers
witl be fariliar with common family logic names ke BTL (Besistor-Resistor Logic)
DL (Diode-Transistor Logic), and BCL Eminer-Coupled Logic)

Each of these families offers its won particular advantages when compared (ot
he other type, but all of the families share 2 nomber of common disadvantages.
The chief disadvantages of the coramon logic Bamilics are
{1y High quicscent current requiremaents {ypically SMA por gatel
{2y Tight power supply requirement {power supplies tvpically bave 1o be regulated
i

e 1Y)

{3y Poor neise bmunity (meaning that pates can easily be triggered by spilies on
the supply rail}
The introduction of the D400 series of digital integrated Circuits, using béih -
Channe! and N-Channel MOSFET s on the same chip, marked the beginning of the
fazest phase i the evolution of 1 logic.
The most widely used generic name for these is COMODS for complementary metal
oxide semiconduciorn
AR08 has the following advantages over other Ingic familisa
- Uhtra-low power consumption al low switching rate.
~ BMuch grater tolerance to power supply vollage wvariation than other logic
farmnily.

~ High nolse immunity
2.5




Gyahle characteristic over wide temperalure rage.
Extremely high CMOE o CMOS fan-out {nbout 30% and

Hias an excellent thermsl characteriatic, low cost commercial iypes wig

designed to operate over ihe temperalure Tange 40 to 85, while the more
expensive military version can operate from 5510+ i25%.

Lew power dissipation permits more fogle function 1o be inchy fed per package than
some other logic family since there is less heat to be dissipated.

The inclusion of a krge sumber of logic function in package is called is 151 “Large
Seale Inegration” The result s ow oost par function, reduced space and 10 1reasedd
reliability OMOS characteristics gspproach those of an ideal logic family with respedt
re noise immmunity, power-supply toleran, temperature stability and stalic power
consumphion.

OIS is therefore the best choics whenever ity Hmitations do nol probibit i3
gse. These hanitations are in speed sod outpul currest, DMOS should be selected
when & propagaiion delay of 70 1o 30 nanoseconds 1s tolerable of where the maxinum
switching frequency is less than 210 S,

for the reasons given above CMUS devices were used in this project.




CHAPTER THREL
CONSTRUCTION, TESTING AND RESULTY INTERPRETATION
348 CONSTRUCTION
The construction of the project was cartied o by soldering the components
and its 1075 on the verpboard with the aid of the overall circult diagram,
The soldering was done in mashudes, srocecding from one module 1o ancther

afier dus tosting,

333 POWER SUPPLY

The frst module, which is the power supply s, was consiructed by soldering
the bridge reciifier on the board, the appropriate connection 1o the transformer and the
smocthing capacitor were then properly soldered, s was then followsd by the
soldering of the voltage regulator on the 1C board,

A 270L3 Himiting resistor was then soldered in series with the LED indicator

across the positive nail and the groud,

3.1.2 PULSE GENERATOR
The next modale, the pulse goneralor was soldered and all the necessayy

conpections wore made in accordance weith the civeuit diagran.

3.1.3 COUNTER

The next medule is the counter ciromt imterconnecied via the pulse poneratoy
through sedtch 8¢ and By, the switch counting down mode. Y, the reset switch,

3.1.4 SWITCHING CIRCUITS

The nevt module is the switching circuits which is interconnested from the

four output terminals of the counter 1 1o the four nput terminal of the switching 1.




315 RESISTOR NETWORK

The resistor network 15 amanged i & - dadder network Lo, 1k, 2k, 4.7k and
% 2k, cach rosistor was connected o the in-hetwesn TRUCRT and QUM of (4066
and this is possible by checking the pin out of this 1 in the B handoul,

3,58 TESTING

As mﬁsiméiis;m is heing down in module, the sesting 15 as well being carrisd
sut 1o module. Power supply unit alier construction i being tested by observing the
glowing of the LED as the power switch 8 o1

Pulse generator is connected 10 the cutput by a LED, this LED on festing by

o~

switching on the power indicaling the presence of pulses by ©of sing 0N and OF at
regular intervals.

Counter cirepit has 4 oulpul serminals which 15 conpesied 10 LED,
respectively, ihis sirouit i heing tested by observing the glowing of this LED
connected and soldored 1o the d respestive oulpuis of each terminal.

The glowing of the LED i not enough, the rate of glowing of the LED must
he responding to the atural counting nomber reprosented in the binary form by the
ON and OFF of each terminals The resictar network s conneoted by soklering won on
the respective /P terminal of A066ThHe resuliing instrument 18 ihen placed o
plywonds casing andd in prder to protect the integrated cirouit from heing damaged by
the soldering ron heat, 1O socked were first placed and solder on the board, belor

inserting the 1€ on the socket,

A3




238 RESULT INTERPRETATION
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FiG. 10 TRUTH TABLE FOR RESULT INTERPRETATIONM OF DUAL

CHANNEL MOGITAL VOLUME CONTROL

The active high ouiput DB, A of the counter sre used  for controlling bipelar

switches in each of the (0 9066 105 {103 and 1041

Fach of the resistor tn the B-Jadder network is conneoted through an slectronic
switch, input is Pre-amplifier audio signals and ground, when a bunary | appears al the

contrnd logic dioult of a switch, it Closes the swich and conpects the resistor w ihe

2%




rofersnce pre-amphifier audic signals, on the ather hand, & binary U connects 1he
registor to ground.

Bach of the outpul its, when high, short & part of ihe cosiator network
comprising resistons 7, through Bs for 008 channed and Rap through Ras for the oiber
channel, and thereby control the audio Pre-amplhifier signals being fod 10 the aput of
the poowet arpplifier 10 vary ihe volume as will be reproduced in the Bw spesker
commected to the output of the power amplifier

The shunting action of the resistor network for the volums comtrol with respedt
o the switches by ibe wigh and low oulpd of the coupier s $hows i the truth table

fig. 3.0 shove.
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CHAPTER FOUR
4048 CONCLUSION AMD RECOMMENDATION
B ocan be conducted that most of the &'%jjfzf;iivé of the design We;::%*};; WELD
achieved, the major objective is 1o replace the manual volume comrol in our hi-fi set
and # has beon datifully carried out.
Although, the resulting instrument is & b higger than the pre-supposed
commercially available digital volume conirol but this is expected because
{a}  Inclusion of the power supply undt which i 1 15 supposed o be commercial
avaitable one would have been taken care by the maln power supply usit fo the
while hi-fi set.
{by  In commercial production, L1 (arge scale integration) iniegrated ciroult
would have been used, to be precise, a single 1 thet performs the function of
digital volume control with some adiditional function incorporation existed, but

this is not available for this project.

4.2.8 BECOMMENDATIONS
In fnure work of this type, for a better oocupy, crystal oscillator can be
ginployved instead of 353 fime 1o generate the pulss

Solar cells can be used for the power supply to gohiove further reduction in

4 digital display can as well be incorporgied via LOCD because of low power
sonSUmpion,
And finally, Infra red ransmitier and recelver can be incorporated to make L a

remotely controlied digiial valume control,
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