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For this project)C 555 timeT is configured as an astabkflip flops to provide kPN 

frequenC'y pulses to udJdi,w!n clock inputs pins of preseHabk up/dow'TI conter 74LS IS) 

via push to on switches sl and s2, 

Op{.~rati(}n of switch S1 (upl causes the binary output to increment ,tbe maximum count 

being 15[aH output lngic I} m'ld minimat volurne rcpectivdy, 

The active high output .A,BC.D nUhe conler are used for controHing two quad bipolar 

analogue svAtches in each of the two CD4C66 1eS. 

Bai..~h nfthe output bits,when high short a paft of the !adder netv{'orks of the resistors 

comprising a series resistor R6 throughR9 for one channel and R 1 {} through R13 k~r lhe 

other channel and tht~reby control the output of th(~ audio signaL being f(:d to the inputs 

of a sten:.>=() pYNer amplifkrs. 

Push to on switch 33 is used for resetting the output of contfx to 0000 and thereby 

turning the volume of both channels to the rninimum !evel. 
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CHAPTER ONE 

CENERt\.l.< INRODUCTION 

The application of electronics to the world around us i~ l-aearl.y Hmhless, In the 

past :! 0 years, the world has seen electronics becorne a n;ajof influence in ev'~ry aspect 

of dagy Efe, it is impossibk to think of doing dally ta.sks \vithout relying on 

In recent years significant progress has been made in di~'(fete data and digital control 

.:l t !"", ' '.j' I .' l system an~,l t,1Ct:;C, sy,~tems iave garn~xo. popUlanty and Importance m a!. w( ustnes {<lIe 

in part to the acivaf';ces made in digitd fnanipulation of mxmbers as 'weU as the 

advantages found in working VJlth digitd sigruds. 

the functions desired. Ek{,:txonic systems are similar to many other physical systerns, 

moM electronic process except those related to cnmputer electronks involves energy 

comrol (lnd or convenlcli'L \Ve are Lnuiiiarwith such enen:~v· Control nrocess in our 1.-...... .) 

daily Efe. 

or major interest in any near electronk systenl 1S themanipu1ation Of control 

battery. 

An InE.mnadon input in abo proVided, control is achieved by both active and 

passive devices in the circuit The active accept this Inf{mnatlo11 input and l:mpress a 

direct control over the energy supplied response to th1S lnfOrmal~on, 

The conditioning devices in the circuit itnpres.sa constant tevd of control over 

enen:!v HOVi.:' whither to set maximum Emits or to Stinp(;Ht the function of an active 
. w;'/ . :. -

device. 

1'h output of the system,vohage variations and or CUfrent OO\V is a controUed 

response to the information input 

Active devices are transistors, diod~~s, vacuum tu.bes, op-a,mps etc and the 



In control circuit, the output is not a chettt rcprt$entation of the input unlike 

amplifier, the input to a control circuit may be a waveform, a pulse or on d.(; level 

The output may be simply an on/otf (:.ontro1 of the current to a load. Often 

control devices are operated in a $aturah~d or cut-off mode rather tkw hdngbias~:d in 

a linear ampliflcation mode. 

1.0,0, INTltOU(:,:nON 

The use of sampkd d8.ta in control s.yste.ms can be traced back to at kast seventy 

years. ago, some of these early applications of sarnpieJ data were f<:H' the purpose of 

improving the performance of the control systcrn in one form or another-

The signa! that is used h) operate the conirol device can take one of three 

primary fbrms 

DC ampWude signals 

AC phase control signals 

\Vith the growing trend of applications m the electronics world. there is a 

challenge later not only to amplify the signalS to produce a gain alone but also to 

create a special electronic speci.al eff3ct on the set c,g volume, control in a more 

The basic volume control concept is to manipulate or c.ontwl the avaibble 

energy source thereof as shown in Fig, 1. 1 below. 
,"" 

FIG 1.1 ONE :FORM 0]< VOLCM.E CONTROL 



The output level could simply be divided across a variable resistor prior to 

reaching the appmpriat4e output device, If fhis Wt~re Jow.~, there \-'louid be a slmpk 

voitage divider circuit established by' the potentiomet(~L 

By adjusting the potentiometer, more or tess voltage [and (:,urrent} would be 

deHvercd to the output dev'ice, thus the power delivered to this device would be 

increased or (kcrea.~cd 

Bui there was a problem 1ater~ it was discovered such a. circuit would be highly 

ind1kient because an of the ])(}Vier that "vas not used the ampEi1er may simply be 

wasted in heating the variable resistor 

This \vou1d be simHar using the brakes on a can to control its speed on the 

mad while aHowing the engine to nm at fun speed. 

Now, if we. use a circuit like the one slKy\vn in Fig 1,£ \vhere the volmne 

control [stilt a variable resistor] is now in control of the input to an amplifier, grater 

efficiency is achieved. 

'K'" t'} · .. ·OLr;·IO.!ifE £"O'Nl'nOI 'n~'T\~"Pi:'N' x l\·~I)l ·g·f·3T'·S·1 ""'I'x'fE''''' i< 19 .S.d" '*( \.- .l~·i. '.< '1,_' • 1 .l.... -' .0 E, . j'f t.d.~l l~J.'!'·1 b.8.' I ~~).n ... ,. l~ .. '.<0. 

Here there stiH is a voltage divider circuit but the actual e.nergy losses are quite 

smaU cornp~treJ to the losses seen \vhen applying control at the final output 

The principle is about the same, reducing the voltage and current deHvered to 

the following dement, but in this case the amount of power lost in the control process 

is fa.r less than vihe.n control is done a.t the output. 



An interesting effect has occurred, the function of the volume control, its 

reduction in these low power kvds, has been magnifJed by tht:: next ampE11(~r in line. 

TtK~rc is nov! thh form of volume control th<1t. l\vmk on in this pmje(:t 

"DUAL CHANNEL DIGITAl.. VOLUME CONTROL'·, Thi.s requires the 

understanding oftht~ intemaI working ofthc amplincL 

This type of volume control often uses even lesser pOl:'ler horn the system than 

the other methods exbting beforc her and this digitaHy control volume will be mostly 

preferred due to this following rcasons which are more partioJiar to sampled data and 

digitally control devices over rnamm! or analogue one. 

hnprovcd sensitivity 

No drift 

Less eITeet doe to noise and disturbance 

Th($e a.nd other glaring comparisons arc the ma.in basics of this project. 

1,2 PRO.JECTMOTIVATION AND OHJECTrVT~ 

The essence of this project \vork is to replace a ma.n.ual volume control with a digital 

one 

The .motivation about this comes up when I di;.:;covcred it is possible to 

manually tuned your knob and you over-tuned till it get spuUt, therei(}re an alternative 

'Nay could be introduc.ed to avoid us tuning but rather pressing \vhleh is ITl0fC 

comfortabk~. 

Furthermore, an instance could occurs that \lour hi-fl-set couid be far away 
~ . 

incorporation of infra-red transmitter and receiver to thig digital volume cDntrd, it 

4 



As said before~ the Hlain essence of this project is to provide a control circuit 

that will bt~ digitally cor;troHed to vary the volume of our hi~l1~$I;t and 10 replace the 

manual knoh that was initially used flu' the volu rne control. 

One of the many' functjuns of electronk systems is to provide control ovex 

other electrical, mechanical or other f-mctlOl1al circuits or rnachine~:L 

The process of providing tbis control does not involving a standard 

ampHEcatioll pfOceS~:L The input to a control system is typicaHy not a varying a,c. 

signal but is an on/oiT type of signal mainly dlgital signals. 

The objective of the control circuit is not to amplify the input in the dassical 

sense by to control the fimction of Ii higher po\v(~r electrical fiJl"cc as it acts on a load 

device, c.oHtrot functions deal prin1ltrily \vith 2 important. circuit flmcdons. One unhe 

functions is how the actual control of supply voltage and current aft: to be llH:.t(~red out 

to a load dements (motor, ligbt bulb etc), the other important functions is how the 

control signal, that which drives the cmrtroHing device is to be provide.;l 

l'ROJECT LAYOUT 

The bask prli)ciple behind this project is shown in Fig. 1.3. helo\-',' 

The function of tbe logic circuit i~ to ((H'Mol t.he svlilching of the precision reference 

voltage. Of audio pn>ampU6er signals to the proper input tenninab of the resistor 

network as functi(}n (lfthe digital vah,e of each digital input biL 

Each of these resistor is connected through an electronic s'Nitch to the pn> 

,l' .' , ~ l' .. , j. • 1 . t''; <' < 

aUH10 ;:.>lgnflJS or to tne grCfl..U1U, ,PJ nen 11 ,)l.nary . appears at He consol wglC 

of a sv.:itc.h, it closes the SVJiv~h (l.nd connects the n~si~tOf to the rd~;:rence pre~ 

audio signals, on the other hand, a binar)' () connects the H~sistor to ground. 



For this project. tbe block diagram is as shown in Fig.l.4 bekn:v. 

5V power SUpply was constructed to power lCI, feZ, le3 and IC4, the logic 

circuit used to control the s\vi!ching of the precision n .. ~feH,;nCe voHage or audio pre 

arnplii1cr signals comprisl~s ofiC t and Ie] 

Iel is 555 timer that is configured in an astable mode and lC2 74LS193, a 

synchronous, 4 bit bin.ary up!Jo'\.vn counter with dual clocks, 

Ie] and IC4 are quad digital switches that swih::h the pwu.swn. reference 

voltage signals to the proper input terminaL; of the resistor network as Junction of the 

digital value of each digitallnput bit 

The output signals from the prl.;-amplifier stage of our hi .. fi set se!y'cs as a 

precision reference voltage and the resistor network is It.-ladder network in the range 

from 1 k to 8k and (~ach ofthese is resistor is connected through an dcctn:mk switch to 

tb.; prc-arnplH1cr audio signals or to ground. 

Trw output signals hom the dectronic switches is invariably fed to the power 

amplifier and io the speaker to make the whole thing a complete, 

'?-.Jote that S 1 and S2 ho.m 555 timer to the 4 bit counter are r{~spe,,~tivdy used 

to control up and do\vn count ofthe electronic signals in natura! counting, 

l'IG,L4 BLOCK UIAGll.AM OF A :OVAL CII}\NNEL IHGITALVOLGM:E 

CONTROL 



C:HAPTER T\VO 

ANALVSIS ANn DES1GN OF CO:MPONENTS 
;';.0 -, . -, . . --

Z;U} PO\VeR SUPPLY UNIT 

Electronic systems invariably requires 11 source of power, the sim.pkst being a dry 

hattery, batteries have the advantage of complete absence of a,~,> component in the 

output and low output imped.ance, but it suffe-rs from a Hrnited useful 1if(~ and poor 

long tern; voltage stability. There is a danger of leakage if exhausted if batterie-:; are 

acddentaHy aBowe.d to stay too long in eqt.dpment, this may endanger the drcuiting 

through corrosion damage. 

Thus the a.c. main must be converted to th{~ appropriate D.C. VOLTA(iE. 

In this project, a 5',,<, power supply is constructed as shovm lidow in Fig. :L 1 and the 

stages 1n this 50 power supply are 

Rectifying 

Filtering (smoothing) 

~'/ohage regulation 

2. L1 H.ECTIFYING 

This stage comprise of iransfOfrner and diode connected In bridge rectifying rnode. 

In this project 240/12v, 500 11"u\, centre tapped transformer and a bridge rectifier 

diodes which usuall~y' has Emr diodes contained in one pw,:;kage is used in this project 

2.1,2 FILTERING~ AJ tht~ output oftlie rectifier the voltage 15 unidirectional and it 

contains a high ripple- c,ontent~ the dppie can be brgely filtered out, leaving a 

substantiaE), smooth D.C vdtage, 

The filtering circuit of this power supply Df thb project is a capacitor, since capacitor 

has a proper!.)" of resisting changes of voltage acrosS it and hence provides ttg~ desired 

smoDthing ;:~ction. 

Therci<:n'C:, to reduce the ripple voltage kvd of this supply, a lJ.rgt~ value of 

capacitance 2200PF, 160 ekcm::Jytk: cap};tCilOf is used tor this project. 



2.1,3 VOLTAGE HEGULATION 

An unregulated D.C 'f.XJv/er supply may be adequate for some application but there is 

often a need for the supply voltage to be constant as well as having a tOW amplitude of 

:'. 

In this projec!~ a 7805 Ie designed 10 gIve a stable 5: supply is used fo~ , 

2.1 . .4. LEn SENSOR 

Light emiHing diode connected behveen the regulated power supply and t.he bad 

serve as a sensor to n.~al\y know if the regulated power supply unit IS adual1y 

delivering. 

This highly essentid and very useft~l duritig the troubk sho()ling period Le. ifthe LED 

(.'; . <, , • >' II ,.! l' retuse to Hi up, tne pmolernls actua j Y cormng trom tl1e power supp Y uwL 

IHAGRAl't,[ FIG.2.L 5V PO\VER SUPPLY 

2.'lJ) PULSE GENERATORS 

The f,;nction of a pulse g(~nerator is t.o W3nerate pulse at com;tf.mt frequency, OW,~ 

inkgratcd circuit that is exceptionaHy useful in square V<lave generadOl1 is the de'y'ice 

universally known as the 555 timer. His re.adily available in an 8-pin plastic dual"ln~ 

Ene package. 

The 555 dmer can be used wHh supply voltage in the range of +5V to 18V and can 

Wben used in the astabk mode, it produces u.p to frequencies of about 100khz, and its 

frequency can b .. ~ accurately controned with two external resistor and a capac1tor. 

Th1s Ie is used in this project in the astable mDde to generate ,".lock puhes at 

the des1red frequency by selecting the appropriate timing resistor and capac~tor. 



2.2.1 ASTABLE CONNECTION OF 555 TIMEU IN THrSPROJECT 

The 555 timer is connected f;-)r astable opemtion as shov,m in F\g.22(a) below, for the 

be.tter tlnd~trsttmdinfL the c01np1c:.te diagra.m of the circuit with detaHed internal 

diagram of 555 thner is shown in Fig.22 (b) bdow. 

The circuit operation is as foilow$, when the power supply Vee is connected, the 

extemal timing capacitor C charges towards Vcc with a timt~ constant (RA+RB)C. 

During this time, the output (pin3) lsHJGH (equal Vcc) as RESET, R :"0, SET, S~l 

and this cornbination rnakes Q:::;O, when the capacitor voltage equals 2!3Vc<:;', upper 

comparator triggers the controi Hip flop so that Q:;;;} > this is turn makes transistor Q1 

UN and capacitor C starts discharging !'\)wards ground through Rb and transiAor Q!, 

'Nith a lime constant RHe 

Current abo flows 1nto transistor Q 1, t.hrough RA resistor ~RA and RB must be. large 

enough to limits this current and prevent damage to the discharge. tr<:1.nslstor Q 1, 

During the discharge of the timing capacitor C, as h reac:hes 113 vee, the lower 

cornparator is triggered and at trris siage A. :% 1, R'''O, \vhich turns Q """0, which 

undamps' the external timing capacitor C 

FIG.22. (a) As!able opermlon of 7555 timer 

FIG.2.2 (0) Internal diagrnm of7555 timer 

li3VCC to 2/3 vee and it may be calculated asfCdiovlS: 

The capacitor voltage f:)r a low PMS RC circuit su{~lected to a step input of 

VCC volts is given by Vc =vec n ~C"'A liRe). 

The time t 1 taken by the circuit to change th:Hn 0 to 213 vee is:~ 

2/3 = Vee O~e"-t2!RC) and tbis gives 

t2'" OA05H,C 

::'0.691<"C. 
H 



so fbr the circuit 

Timing capacitor value can vary fro,an a 400pf to 1 (JOuf 

CALCVLA TJONFOR C1.RA.AN.D RH 

Frequency of the output pulses can be determined ii-om the ft1nnuia 

F~ L44.!fRA+2RBJC. 

OR. 

Form the d.iart in fig.2.2. tt) below and from tbe chan. in i1g.2.2, (c) hekYw. 

FIG. 2,1 ( C) CHART FOR DETKRf\HNING RAND C VALVES FOR 

ASTABLE. 

f:::1/T :::'1".14 
(RA+2RB)C 

Duty cycle ::0 Time OutPUJ Hlgk"'lZA + RB 

T RA+2RB 



RA OR "R.BMINII'vfUM :::: lK\V 

To use this c.hart, sdect the fl'equency you want on th(~ h{)ri2ont~d axis, folknv this 

frequency hne upward until it intersects and available capacitor vuiue and then read 

the value for RA + 2RB from the nearest diagonal line, If you \vam an approximately 

square wave output, thcn n"lakc. RA much smaHerthan l{B. 

For this project, since we are in need of low frequency pulses to our up/down 

dock inputs, we c:b-..10SC our RA and RU to be very big but for 

RA minimurn is I bv 

RA + KH maximum is 6,6kfW 

And our C to b(~ very smali 

F,;: 1 ,44;:; 1 ,.14 

(ItA + 2RB)c(150x WOO + 2(330 x 10(0) x lx1G-6 

"" 1.44 

(L50JlOO x 660,0(0) x I x 10-6 

:;;; 6 .. 7H3 

Thus the til-ning components an~ 

RA ""·150kW 

RB ;;e 330KVl 

C=IUF 

These are readily available in the market 

2,3.0 COUNTEUS 

A. counter is a sequential circuit consisting of Hlp-flops 'Nhkh go through a sequence 

of states or the apIJlicat.ion of clock pulses, they (Fe Hsed for cou.nting the occurrence 



of e,vents. frequcncy division and generating timing sequence to control operations in 

a digital systern, 

In this project, a presettabloe synchronous 4-hit binary up/dov,m countl~r with 

counter is shown belcn.v in Fig.2.J (a) 

2.3.L 74LS193~ 4-1HT? UPfDO\VN SYNCHRONOUS COUNTER 

As mentioned earlier, the counter uSlxl in this project is a synchronous, 4 bit, up-d{)\~vn 

counter 74LS 193. 

This is a pressetta.bk, synchronous, 4-bit binary counter '.vith dmll clocks Lc. fbr either 

up of dov'm count~ng mode. 

The pin diagram for 74.LS 193 is Sl10W11 bdov~' in Fig,:t3(b) below (a page should be 

left) 

The internal circuiting diagram is shown bek)\.v in Fig. 2.3. (c) 

Fig.23 (h) Pin diagram f()r 74LS! 93 

Fig.23,(c) internai circuiting (}f74LS193 

In Fig. 2.3. {d) below is a wav(~ form represcntation fix 74LS193 pressettabl.!,\ 4 bit 

up-do\vn synchronous count'T. 

This Ie is called a pres~dtable due to a feature it possess for it to be able to 

preset to any desired state of logic, 

Thc foHowitw seouences is being maintdned v';nen 741.,8193 is in opermion. o ~ w 

(><)unt down input nrust b;; high, whcn counting down, 

count up 

must be high. 

Load preset to binary 13 

Count up to 14, 15, carry 0, 1 and 2 

Count down to 1,0 borrow 15,14,13 

"NiB: A dear overidcs bad data and count inputs 

A page to be leil for flg. 2.3d v.;avei"orm for 74!s193 
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It must be ck~a.rly noted that 7 4L5: 193 is a binar:l c·ountcr in the sense that the 

conw;.~ctionis sllch that the count advances in a natural binary sequence from 0000 to 

i 111 fbr c.oun! up 1110de and 11 ] i to 0000 in count down mode. 

The wave f(mn for count up and count do\.vn rnode of 7415193, Up-do'Nn counter is 

shown respectivdy in Fig. 2.3 (e) and 23 ([) btow 

Fig 2.3{e) count up wa\'{.£ .. mn 

The tabubr representation of a count-up and cou.nt-down sequence of a 4 bit binary 

74LS 193 synchronous. resd.<1blc COlwt(~r ::;};own in Fig 23(g) below 

4 lilT SYNC'1::1u cn··TOt IS. nrl'> .. ; • n'f,r (~Cll ;·~.rI·E.1> '." < •. J. U, i'L .... d .. ·L~i~l .... t ·'_d~.A'I.. 



2.4.0 S\VITCII [CD40661 

The switching drcuit in this project work is an electronic or digital type \vhich is 

(:arethHy embedded in an integrated circuit via medium scale integration technology, 

inside is an army of 4 digital switching network contain in a single integrated circuit 

market as CD4066, the pin out and internal circuit is shown in Fig 2.4 below. the, 

switching action of this device is being control by counter and this used to regubte 

the rate at which the audio preampiifier signab is passing through this resistor 

network for volume control of the devic<\ the type of digital switching choscn for this 

work is to r,ombat thc problem mechanicaJ switches introduce into a circuli design 

such as 

~Timedday 

~ Introduction of glitches etc. 

Fig lA, intema\ centu0J ofCD4066 

Fig 2.5 the It ladder, resistor network 

2.5.0 RESIS'fOR NET\VOHK 

This is an 1~Aadder nd'Nork of reslstors, in the range of lkw, lbv. 4.7kw,and 82k, it 

is a major controUing passive devices \vhich is ana.nged logically at the IN/OUT pin 

out of the CD4066, 

The rate of the counting by tbe counters regulate tb~ rate at whkli the preamplifier 

audio signals is passing through this resistor net,;;.'ork to indicate up and do\-vn volume 

control respectively. The R~ladder resistor net vlork is show in Fig 2, 5 above 

By imcrconnecdng an these components as d~;;scribed t!1US far. the overaH circuit of 

< • .l l ' l ,.$' , j 1 . ", . h' k ~ h' , 1, tne QUill clli:mne~ Ulgtia~ VCnwne control is snown at t e bac. at t is project won( 

2,5,0 CHOICE OF COMPONENTS 

The Erst soEd state d{ct~it used discrete cOrnpl.)N,~nt$, howcver by cOH1bining thesc 

circuit dements into ow~ tiny semi conductor cbip, aU in a single pack:1ge, t.he siz£ 

and c.ost logic, function was greatly reduced. 
~t.~'}, 
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Such integrated 

* :~ 
f. 

* % 
~ 

1 
circuit becomes available to logic designers in 1960, 

j: 

~ 
technology ad vane-cd and ll¥l1l..Jfa.cturing yield increased, the complexity and the 

% 

numher of elernent pe.r package has grown and e-ollt1nue to grow seemingly without 

bound. 
i 

The more complex ofthcse are referred to as M~Sl-medium scale integration, 

2.6.1 DIGITAL DEVICF1 

Digitai integrated circuits have been avaibbk fiX manv veal'S now, and 1'))08t readers - ~ ~ ; . 

\viU be bmdiar \vith common family logic names like RTL (Rcsbtor"Re~i8tor Logic), 

DTL (Diode-Transistor Logic), and Eel., (Emitter-Coupled Logic} 

Each of these fammes offers its won panicular advantages when compared tot 

he other type, but aU ofthe families share a numher of comrnon disad'v'zmtages. 

The chief disadvantages of the common logic t~uni1ie~ are 

(l) High quiescent curTent requirements (typically 51\-'1A per gate). 

(2) Tight pov-;er supply requirement (ro~Ner supplies typically have to be regulated 

to 

+/~ lCW':') 

(3) Poor noise immunity (rneaning that gates can easHy be trif'£ercd by spikes on 

the supply rail). 

The introduction of tbe CD4000 serie~ of digitai integrated circuits, using both P-

Channel and N-Charmd MOSFET's on the same chip, Irmrked the beginning of the 

I h > I j' " l(" . . J.test p . ase In Ue eV(hutwn ot i _. lOgiC. 

The most \viJdy used gem.~dc name for these is COMOS for cmnp1ernentary metai 

oxide senliconductof. 

ChtOS has the fOllowing advantages over other !ogic families. 

Ultra-low power consumption at iow switching rate 

:Much gratt~r tolerance to power supply Volt<lgC variation than other logic 

High noise immunity 



Stable characteristic over wide temperature rage. 

Extrerndy high CMOS to CMOS fatH}ut (about 50) and 

Has an excellent therrnal characteristk, lov~' cost t:omnwrcial types are 

designed to operate over the temperature range--AO~>c to 85('c, while the more 

tov; fKP.ver dissipation penrdts more logic function to be included per package th.an 

, ' ' <' ,,' , '1 1 1 .!" d some oWer lOglC lalrlHy smce tnere 1S esS leat to l)e (l.SSlpatc' . 

The inclusion of a htrge nurnber of logic fu.nction in pat:kage is caned isLSl "Large 

reliability CMOS cktractcristics approach those of an ideal logic family v¥'ith resp(.>:ct 

to nnise immunity, power~supply tolerant, temperat.ure stahility and static power 

consurnptlon. 

CMOS is therefore the l)(,~st choice whenever its lirnitations do not prohibit its 

usc. 'n1c.se !imitations are in speed and output current, Ctv10S shouH be selccted 

when a propagation delay of2.0 to 30 nanoseconds is tolerable or where the rnaxhnum 

r" . b ('? ~')S d ' l·' ,< ' X'or tne reasons given a ove _,i¥lt ;. "e'llces were useG tal tms proJect. 



CONSTRUCTION~ TESTING ANURESllLT INTERrH.ETATlON 

3~LO CONS'fRUCTION 

The construdion of the pn>jed was carried out by soldering the (~ornp{)nents 

and its Ie's on the veroboard with the aid of the ovcraB circuit diagram. 

The soldering was done in modules, proceeding from one module to another 

after due testing. 

3.1.1 POWER SlrPPLY 

The HI'st moduk,which is the power supply unif, was constructed by soldering 

the bridge rectifier on the board, the appropriate connection to the transformer and the 

smoothing capacitor were then properly soLlered, this \V3£ then K1Hoviect by the 

soldering ofthe voltage regulator on the Ie board. 

A 2700 limidng resistor was then soldered i.n series 'Nith the LED indicator 

3.1.2 P1JLSE GENERATOR 

The ne>;j module, the pulse generator was so1den:.d and all the necessary 

connections \vere I.nade i.n accordance v,lith the circuit diagrarn. 

3,13 COVNTLR 

The next module is the cm.mter circuit interconnected Yi~t the pulse generator 

s:;, the n~set switch. 

3.1.4 S\VITCHING CIH.CUrrS 

The next moduk is the switching drcuits\vhich is interconnected from the 

{(TUr output terminals of the counter Ie to the [{ml' input terrninai of the switching Ie, 



3.1.5 RESISTOR NKf\VORK 

82k~ each resistor \vas conne~ted to the in~behveel1 IN/OUT and OUT/IN of CD4066 

and this <.50 possible by checking the pin out oftbis Ie in the ECG handout 

3.2.0 TESTING 

As construction is being down in module. the testing b ftS wen being c.anieci 

out in rno-duk, Power supply unit .atkr construction is being tested by obsef\'ing tbt~ 

gtowing of the LED as the power sv.;it(;h is on. 

Putst~ generator is connected t~.) the output by a LED, this LED on testing by 

switching on the power indicating the presence of pulses by' coming ON and OF at 

Counter circuit has -1 output tcnniraals '>vhicn is connected to LED, 

respectively. this circuit is being tested by ob~}efviilg the gbv./ing of this LED 

The g!o>Ning of the LED is not enough. the rate of g!O\Vl0g of the LED must 

be responding to the natural counting nurnber represented in the binary fl'mn by the 

ON and OFF of each term1nals.The resLtor network is conneded by soldering iron on 

the respe(:tlve OlP termind of 4066The resulting instrument is then placed in 

plywoods casing and in order to prot<.;(t the integrated circuit from being darnaged by 

the soldering iron heaL, Ie so(.J~ed were 1'1rst plnced and solder on the hoa.rd, befrlre 



CHANNEL DIGITAL VOLUME CONI.ROC 

The active higb oDtpui D,CJ}.A nfthe counter are used fbr controlling bipolar 

switches in each of the CD 9{)661CS PC} and le4]. 

Each of the resbtor in the RAadder netv-lork is connected thmugh an dectronic 

$Viitch, input isPre-ampHHer audio signals and ground, 'Nhen a binary 1 appeaxs at the 

control iogic. circuh of a swHd\ it doses the swit.ch and connects the resistor to the 



reference pre-amplifier audio ,igil.h, on the other hand, a binary 0 connects the 

Ead1 of th.e output bits, v-{hen high, short is. part of the resistor network 

comprising resistors R" through R, for one channel and R", through ltu lor the Dther 

channel, and thereby control the audio Pre-amplifier signals being fed to the input of 

the power amplifier to vary the volume as will be reproduced in the fw speaker 

connected to the output ofthe pmver aHlpliflef. 

The shunting action of the resLtor netv.;ork for the volume control with respect 

to the switches bv the high and low out",,! of the counter is shown in the truth tsble 
.,.,....... t-' 



CHAPTER FOUR 

4.1.0 CONCLUSION AND H.ECOl\lMENDATION 

Jt can he conducted that mo~t of the objective of the det;ign work were 

achieved, the major objective is to rephKc the manual volume control in our hi-fi set 

and it has been dutifhHy carried out. 

Although, the resulting instrument 1$ a bit bigger than the prc-supposed 

cmnmerdaHy available digital volume control but this is expected becaus(~ 

(a) Inclusion of the power supply unit which if it is supposed to he commercial 

a\'"aHabk one would have heen taken care by the main power supply unit to th(~ 

In commercial production" LSi (large scale integration) integrated circuit 

would hay(~ been used, to be precise. a :jingle Ie that perforH1s the function of 

digital volume control "vith sorne additional function incorpormion existed. but 

this is not available for this project. 

4,2.0 RECO;'\1.AIENDA.'nONS 

In fhturevlork of this type, for a better occupy, crystal osci!lator can be 

employed instead of 555 tlm{~ to generate the PU1s{;~·L 

Solar cells can be used for the rK)Wt~r supply to achieve further reduction in 

A digitaJ display can M v{dl be incorporated via LCD because of Jl.nv power 

consumptkm, 

And finally. lnfm red mW5fnitter and reccivt~r can be incorporated to make it a 
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