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ABSTRACT

This paper reparis lhe design and implementaíion of a JOOWau audio amplifier.The sy?·/em JeQfures also include an LCD, The drcui! analvsis is presented and
procedures for implementarion are descrihed Hf/ore implemenü.ilion, circuit
simulation \l'as canied Io ensu/'e 1/wt yf11J11/a1ed IT:sults corresponded with
the ana()'sis already carried 011(. Simulaíion 1·es1J!rs shôwed w1 op1.'n-loop
gain of about 2600/i/V 1rhile the re.mir _;from rhr: umpfijler analvsis 1vas

29371·,y This Safisfaclorv re.n,!/s

threshold of > 10()0/':'V jàr rJplima/ O/X!l'i:"1/io11 Tire simulati'!d closed-loop
gain was ]OPV which aiso agréed will, desígn

1:,pecff,??tions
and ana?rsis.

The overall result obrained indicates a suiisfacror:v fh'iformance KeJ11,(Jrd1·---

wi!h !hr? N'(fdired upen-loup

Audio, Amplifier, Transistor, Gain, PSPICE {



CHAPTER ONE

INTRODUCTION

I.I BACKGROUND OF THE STUDY
Amplifiers are electronic devices that hoost or strengthen an input signal,in other words, they provide arnp)ification. The nature of the signal could
be of any type such as voltage, Clln·ent or power of a circuil. There are
many forms of electronic circuits clas-:;e<l as amplifier,?, from operational
amplifiers and small ;;ignal amplifiers up to large signal ,,nJ power
amplifiers Amplifiers can be thought of as a simple box or block
contaming the amplifying device. .5uch as ;1 Transistor, Fid<l Effect
Transistor or Opcnitiumü amplltlcr fop ;:imp), wi(h th(:' output signal being
much greater than that of the input signal showir1g ,?9lbge arnplificatiun.
Output signa[ Input sigm1I 1,5\'olts A.\1f'IJFIER .30volL? An Amplifier
receives a signal from some pickup trnnsducer or other input ;;oun:e and

provides a larger version of the signa! to some outpltl device or lo anothi.:1

amplifier sragc. An input trnnsducer sig11al Í.'i generally small (a few mill
volts from a cussette or CD input or a fow microvolt from an mm::-nna) and

needs to be amplified sufliciently to operate an ouLput device (spec1ker or

other pO\VCr handling device). The term audio means the range of

frequencies which the human ear can hear. The range of human hc<1ring
extends .from 20 Hz to 20 kHz. Therefore, audio amp!itlcrs amplify électrical

1

signals that have a frequency range corn::-i:ponding to Uiê range of human

20 Hz to 20 kHz, to a lew! suitable for driving loudspeakt.:rs.
based on vacuum n1bes (also knov.'h as

hearing. i.e.

Early audio amplifiers were
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and some of the..?e achieved notably high quality (e.g., theWilliamson amplifier of
1947-9). Most modem audio amplifiers arc basedon solid state devices (transistors such as BJTs, FE.Ts and MOSFETs).Audio amplifiers based on transistors became practical váth the wide

avaílabilit-y of inexpensive transi.?tors in the late 1960s This papc:r report:.the design of a 300 watt transistor-ba-.ed audio amplifier. A practica]
amplifier a!v,·ays consi.sts of a nwn!-ier of stages Lhat amplif},· a .,veak.
signal until sufficient power is ílVaihi.bk to opcrntc a Jou<l.-.peakcr or other
output device. There <1.rc four ba.?ic types of amplifier in electronic field:
the voltage amplifier, the current amplifier, the Tmns conductance
amplifier, and the Tram resistam::c cunplificr lhi.:: output pO\ver of the
power amplifier is 300W:1tt

1.2 AIMS AND OBJECTIVES
The goal or objectives of which thi.: designed device is expt':1.:ted to accrnnplish
i:, to build a 300v.· audio amplifier. In this project flffiJ1Jificrs arc use to increa;,;c
the input ()/',m audio signal, some of the objectives are

To design a 300w amplifier

The objective is to make a audio amplifier by a<l<ling an

amplifier using operational comp{ment

üi:' Tt is used in \Virclcss communication ,md broadrnstllig

iv. Amplifier is used to design and build Innovative



SCOPE OF TIIE PROJECT

During lhe hiSrory of audio registration and reproduction, which starled morethan a century ago, there has been a steady ímprovement-in quality. The firstrecord player, which ,vas in fact a rotating drum, uc,ed only the mechanical
excitation of the needle to prodt1çc sound. The movements of the needk were
transferred to a diaphragm In a hDm, thus, forming a true 'audio amJJlifier·Later in lime, the movements of the needle Wl..'re fil'.3L transformed into
electrical signals. Thc.?e signals were amplified by mean,; of vacuum luhes
and fed to a loudspcukcr. With the intrnduction of the transistor, vacuum
tubes \verc replaced by transistors. and later by integraled cirrnit:s. The5e
developments Jed to audio aniplilier:;; with less \veighl, ming less power and
.-;oundíng hdter. 0.P.T .-.ystcm is used tu Dppc,ir the snunJ IT'l1m tl1e output
transformer to the outpul spt'aker. To gel the good quality sound, push-
pull :,ystem can be used ln the output system, O.P.T system is

c.onstructcd input, driver and output

1.4 LIMITATION TO THE PROJECT

Limitations of switChing amplificr.s in the previous section?. the main building
blocks of s,vítching amplifiers huve been discussed. To summaries lhe

limitations that were encountered, it is easy to stare with an important audio

amplifier specification: low distortion. With
fcedbac?_dircctly

from the

switched output, VCI)' good high po,ver PWM sigrrnls cm1 be gencruted. The

output filter, however, intToduces additional distortion and deviations of the

specified frequency transfer when non-rcsi.s.liv0 loads are connected. Feedback



after lhe filter is
difficult, and high feedback factors cannot be realised. Evenwhen iliese problems are

overcome, the filter prevenls··further integrationbecause for sufficient Supprcs-'iion of the carrier frequency. tvpicallv a fourthºrder filter ís necessary. It is not po.<.s.ihle to eliminate the extc?al m,; coils andtwo capacitors without introducing a m.uch larger switching residue.

1.5 METHODOLOGY OF THE PROJECT

This section discusses the analysi.?, design and implemcnlatkm of the I00W
amplifier. Factor? such as avalbhilily ,md accessibilit-y of materiab:,
durability, robustness and fü11ctionalíty of tht: design .s;uch that th.: desired
result is obtained at any time the sy:,tem i:-; L"nergised, TI1t? step:-; that were
taken to design thi:, pro_jccL inclL1des: (i) Sdcctioo ?ll componeilt? (ii)
Analysis of the an1plificr (iii) Simublion of audio 11mplificr circuit (iv)
Oesign of the printed circuit board (PCB) (v) Circuit comtruction and

tc?aing. Selection of Component? for Audio AmpJitkr Circuit The components
for the J00W audio amplifier were diosen basc:d on ?he tú..¡uircments of

the amplifier; the first step is to dcsígn a power supply unit for the

amplifier circuit. A 300\V amplifier ;vould require about ±70V power

supply on the rails. Tifr:; is achieved hy coiling a transformer for that

purpose U$ing the well.known trnnsfom1cr equation that relates number of

turns to voltage and current, expressed below: The next_issue is to proceed

to rectify and smoothen the ::;tcpped-dúwn AC output of the transformer to

achieve a de output. lñe bridge configurntion of four diodes, 6A each is

used for rectification and smoothening is achieved with the use of

capacitors. This removes the AC (unwanted) ripples from lhe DC signal in

4 ---



. order to achieve a pure DC vol .

f?
_

tage íed to lhe svstcm Fuses can be addedor current protection. The power supply circu:t B?t'240?/70V G2SB60+70V C4 IO00u CS J 000u Figure J. Dual voltage power supply - 70V Next

rbing_ js.
to progress to de;sign the stages in amprificr opcratioo, brief

description of the stagcs in the amplifier is presented below whí!e the
analysis of thc audio amplifier is discus.sed in Lhe next section. A. Input
stagc As di:scribed earlier. it boosts the input signal coming directly frnm
ilie somce (phone, radio, tv etc) before it can be further amplified hy tlle
PO\VCr transistors for final output lo the speaker. The pre amplifier stage
comprises of I .5k.O: TCi>ÍStur, BC5:5íl PNP transb!ors, 10?tfr'50V capncitor (de-
rnupling capacitor) for fütrntion. Al! these compcmerús- male up lhe pre
amplifier stage R. Voltugc Amplification stage This stage consists of

component of class A and component of cbss B amplifier resp?·ctively. It sums

up lo whaL is called class AB amplifier. This system i? so designed with 1his

combination concept in mder to achícvc maximum efficiency. The ela.% A

amplifier consist of Tip 41 and Tip 142{darlinglon pair trmrsistor) and class R

amplifier consist of Tip 147 power transistor {darlington pair transistor), TI1c

combination üf these pmvcr trm1sistúrs from holl1 classes result to a PUSJ [.

PULL topology of class AA amplifü:r. C. The Fecdh,ick ?tagc Ln this stage, the

output power of the system is compared with the input power from the pre

amplífier stage using BC558 PNP transistor and 22kU re?tor. This system is

built to produce a maximum power output of300W. If this requirement 5hould

be violated, the feedback stage will be signaled to and cautiou5 efii.)rt would be

niade by the voltage divider between 22ill ,md 220n rc5istor, else the system



wil! get spoilt. D. The Ot1tput Sfage The output stage c?nsh,ts or JOOW ratedspeaker. The speaker is rnade up of coil wound round a magnet bar ..

PRO.JECT REPORT ORGANIZATION
The organization of this project report Is well detailed an<l vast in its coverage itcovers all the activities encountered during the research \York. TI1e first chapterof this Work took care of the introduction, ai111s and objective, scope, and the
project report org,mization. Chapter two highlights on literature rcvinv chapter
three highlight on description of the system and .some of the component:- used
were emphasized chapter four highlight on the _.syskm dcs.ign and
implementation. consrruclion, testing and packaging ,1f amplifier. Chapter five
is all about the condusion probl?rn 1.:ncountered rccornmcndation and cost of
the construction

1.7 ORGANIZATION OF TflC PROJl:CT

Fig. 1:A circuit diagram of organization of the project



CHAPTER TWO
LITERATURE REVIEW

2.1 HISTORY OF THE PROJECT
The first practical device th t

.

d
.

a could êtmplify ,va? the trio<le vacuum rube
invente m 1906 by Lee De forest, which led to the first amp Ii fier;; aroun?
1912. Vacuum tubes were used in almosl all amplifiers until the 1960s 1970s
when the transistor, invented in 1947, replaced them. l'oday, most amplifier?
use transiston., hut vacuum tuhes continue to be used in some applications.

De Forest's prototype audio amplifier of 1914. The Audion (trimk) vacuum tuhe
had a voltage gain or about 5, providing a total g<1in of approximately 125 for

thi.? lhree-stage umplificr

Hie developmLnt of audio commun[catio11 technology in form of the te kph one,

first patented in 1876, çrcuted the need to increase the añiplitudc of electrical

signals to c;•.:tcnd Lhe transmissir.m of signals ovi::r increasingly long distances. In

tekgr.tphy ,
this. problem had been solved wíth inkimcdiatc devices at stations

that replenished the dissipated energy hy operating 8 signal recorder and

transmitter back-to-back, forming a rclny. so that a local
??-ergy

.sourci.; al each

intermediate station powered the next kg of transmission. For dupkx

transmission, i.e. sending and reçCÍ\'i11g in both directions, bi-directional relay

repeaters \Vere developed starting with the work of C. l'. Varley for telegraphic

transmission. Duplex transmission was. essential for telephony and the problt-m

was not satisfactorily solved until 1904, when H. E. Shreey?.ol'the



American Telephone and T 1

.

e
e.graph Company i~p ed

. .

constructmg a telcphon
"' rov ex1stmg attempts at

e repeater consisti f btransmitter and e!ectrod ,
.

·

ng O ack•to-back carbon-granule
)nam1c receive .

tested on a line between Boston and

r pairs. lhe Shree}::c. repeater was first

remalncd in 5

-

£
.

Amesbury, MA, and more refined dcvíccs

. erv'.ce
or some tinie. After the tum of the century iL was found

that negative resistance mercu ..
1

.

D amps could amplíf)•, and were also 1ri-:::d in
repeaters, with lítt!e suc1,;ess.

The development of thermionic valve? sta1:ting around- 1902, provided an

entirely ckctronic method of amplifying sign,+ls, T11e firs.t practical version of
such devices was the Audio triode, invented in 1906 hy Lee De Fon:?L whích

led to the first amplifiers around 1912. Síncc the [lnly previous device ,.vhich

was widely used to .-.trengthcn ;:¡ ,;ignal was lhe relay usn.lJ!? telegraph systems.

the amplif)·ing vacuum tube: was fir?l calkd w dcdrnn relay The terms

amplifier and amplification,dain·d from lhe L1tln amplificarç, (
to enlarge or

expand ), \Vere first used for this new u1pabilily arom1d 19!5 when triode;;

hccamc widespread_ The ;implit\ing vacuum tulie revolutionized ckctrical

technology, creating the nev.,· field of electronics, the ?chnology of adive

electrical devices. It made possible long distance telephone lines, public

address systems ,
radío broadcasting , talking motion pir.:turcs, practical audio

recording ,
radar ,tclevislon ,

and the first c(1mputers For 50 years. virtually all

consumer electronic devices used vacuum rubes.. Early tube amplifiers. ofien had

positive feedback ( regeneration),
.,vhich could increase gtl'iff but also make lhi:

amplifier unstable and prone 10 oscillation. Much of the mathematical theory of

amplifiers was dcvéloped ar Bell Telephone Luboratotics. during Lhe 1920s to



li

I!!!

1940s. Distortion levels in early amplifiers were high, usually around 5%, until1934, when Harold Black
developed negative feedback; this allowed thedistortion levels to be greatly reduced, at the cost of lower gain. Other advancesin lhe theory of amplification were made by Harry Nyguisl and Hendrik WadeBode -

2.2 REVIEW OF RELATED WORK
An audio powc-r umplifier (c"ir power amp) is an ekuronic amplifier that
amplifies low•power eleclronic audio signrrls such as. tlie s;ignal from radio
receiver or electriç guitar pickup to .a level tl1at is high enough for driving
loudspeakers or headphones. Audio po,\ L'.r amplifiers arc found 111 all manner of

sound systems [ncluding sound rcinfortcment, pLtblic a<l?:..?s.s and Imme audio

syslems and music.il in:itrument m11plifo:rs like guitar im1plificr5, lt is the final

electronic stage in a typical audio playback chain bdorc the sigm1l is sent lo the

loudspeakers. The preceding srnges in suc:h a d1:.iin .are low power .audio

amplifiers which perform t¡¡_sks líke pre-amplifü?1tion of lhe .'iigm1I (this

particularly associated \vith record turnrnbk signals, micrnpl1one signals and

electric instrument signals from pickups., such as the electric guitar und electric

bass), equalization (c_g .. adjusting the ba..::s and treble), tone controls_, mixing

different input signals or adding electronic e:ff;xts sucl1 w, r;;:v;;:rb. The inputs

can also be any number of audio sources like record players, CD players, digital

audio players and cassette players. Most audio power amjíl1ficrs require these

low-level inputs, '"'hich are line level.



Whíle the input signal to an , .

. .

audm power a

..
e]ectnc guitar, may measure ont .

mplifter, such as the signal from an

few watts for small consu _

y a few hundrcd microwatis?"it:s output may be a
. mer clt:ctronics devi

hundreds of watts; for a ho ?

ces, Suth as clock radios, tens or

·

ht ¡ b' .

d

me Skrco syStcm, several thout>and watts for a

mg e u s soun system or tens of tho . ,

_1
•

e

usunds of waits tor a large rock concertsounu rem1orccment system. Whilt= •
. ~

. .
.

powi.:r amplifiers are available in standalone
units,

?yp1cally
aimed at tbc hi-fi audiophile market (a niche marker) of audio

enthusiasts and s.01.md reinforccTilcnt system professionals, most consumer
electronics sound prn<lucts, such as dock radio,;, boom boxes .ind televisions
have rchitivcly smul! power amplifiers that are intt-grated inc,ide the drnssis of
the main product

2.3 COMPONENTS USED FOR TIIE STUDY

2.3.J CAPACITOR
A capacitor is a device th,1t stores ckctrical Gm:rgy ín an electric Jkld. lt is a

passive c-lcctronic component with lwo ttrminals. The e±t_Cçt of a Gapacitur is

known as capacitanc.:G. While some capacituncc exists between any hYo

electrical conductors in proximity in a circuit, a capacitor i.s a component

designed to add capacítancc to a circuit. The 1:apacitor was originally known m,

a condenser or condensator. The original name is still wídcly used in many

languages, but not commonly in English.

The earliest frmrts of capacitors 1,.vcre created in the 1740s, when European

experimenters discovered that electric charge could be st\1rcd in water-filled

glass jars that came. to be known as Leyden jars. In 1748, Hcnjamln Franklin

10



connected a series of jars togeth
. .

.

er to create what he called·atr "electrical battery",from thelf visual
similarity to

a

battery of cannon, which became the standardEnglish term electric battery. Today, capacitors are widely used in electronit:circuits for blocking direct current while allowing alternating current to pass. lnanalog filter
networks, they smooth the output of puwer supplies. ln resonantcircuits they tune radios to particular frequencies. fn deetflc po.ver trammission

systems, they stabili¿e voltage and power flow, The propc,1y of energy storage
in capacitors was exploited as dynamic memory it1 early digital compulcrs. "fhe
physical fom1 and cnns-truclion or practical capacitors vmy widely and many
types of capacitor are in common use. Mosl capacitors .;:nntain at least two
clcctricJ.I conductors otkn in th!;' form or 1netallic plates or surfaces separated
by a dielectric medium. A conductor may be a foil, thi11 filiu, sinlcred bead or

metal.

Figure 2.1: A dio,:ràm representing capacitor

2.3.2 TRANSFORMER

. ssivc ch:ctrical dcvícc that tram,fcn electrical i:..'TiergyA transformer 1s u pa
.

. 'tll in one coil of LhG lnmsfom1er
·rcuits. A varymg curre

between two or more ci
h"ch in turn, induce? a varying.

agnetic flux, w I ,

- •produces a varying m
.

d around th&-Seimc core. Electncal
second coil \\'OUn

electromotive force across a ·

11



energy can be transferred bet-.veen th .

"'" '

b
" ·een the two .

,

e two coils, without a metallic connection,
eu?

circuits. Faracta
s

. .
_

_
_'bed th

·

d
y' law of Induction discovered m 1831descri e m uced

voltage effect
.

. _

111 any col] due to changing maonetic fluxencircled by lhe coiL e

Transformers are Used for
incre;;ising or

decrea?ing the alternating voltages inelectric PO\-Vcr applil:ations, and for coupling the ?tages of signal processingcircuits.

Since the invemion of the Grst t:Ont.tant-potential transformer in 1885,
transformers have become essential for the transmissiün, distrihution, and

utilization of ahcmaring current c-lectric power. A \.\'ide l'angc of trnnsf,1m1er

designs is encountered in c:IL'c!ronic nnd elei.::!ric power applications.
Transformers range ln size from RF tr:111sformcr:s IL·ss than a cubic u.:ntimer-::r in

volume, to units weighing hundreds ofwns used io
inrc-ru??-ect

the pmver grid.

C•fra:T
Ta-.;r,1-:,r•F.rCn Sé:01da-,·

tz_

,--':_":!:;,.-::-;, f¡lll_:;1'
I

??-=?1-
esenlifl-g transformer

Figure 2.2: A diagram repr

?
?
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!

I
I

A diode is a hvo. terminal electro ·

,

. .
nic component that conducts l-1.ment primarilyin one

d1?cct1?n
(asymmetric

conductance); it has lmv (ideally zero) resi5tanceIn one d1rectwn, and high (ideally infiníte) resistance in the other_ A diodevacuum tube or thennionic diode is a vacuum tube with two electrodes, a heutedcathode ao<l ª plate·, in '"'hich electrons i.:an flow in only one dircetion, from
cathode to plate. A semiconductor diode, trie most comrnonly used type today,
is a crystalline pit:.'Ce of semicondw;tor material with a

p
n ji.intlíon conm.:cted to

t:\.\10 electrical temlinals. Scn1iconductor ctiode5 were the first semiconductor
electronic device.s. TI1e di:;covery ofasyrnmctric electrical condudion acros;; lhr.:

contact between a crystalline mim:r::il and a mdal was made by German

physicist Fcr<linand Rr¡_¡un in 1874. Today, most diodes
m::_?adL' ofsílicon, bul

other materials .-.uch as gallium arscnid? and gnmaniuin an: usc-.d.

i

Anode

Calhoe:_¡ iii-·
t

_______,.._

Figure 2.3: A diagram repre.r;ent;ng Diode

2.3.4 RESISTOR

1 clectrícal component that implements
. . ·sive two-tcrmmu

. -?- .
.

A

re?istor
1s a pas

'rcuit element, In electronic circuits,
resisto?

arc

?edelectncal resistance as a cl

1 to divide voltages, bias active
to reduce current flow, adjust signal leves,

"



elements. and terminate
transmission ¡- _

.
.

. ines, among other uses. High-powerresistors that can dtss1pa1e tnany Watts of electrical powc,- a,; heat, may be usedas part of motor controls, in power distribution systems; ?1r as tcSl loads forgenerators. Fixed resisrors have resistances that only change slightly withtemperature, time or
operaling voltage. Variable resistors can be used tu adjustcircuit clements (such as a volume control or a lamp dimmer). or as sensingdevices for heat, lighL humidity, force, or chemical activity.

Resistors are common clemems of electríc¡_¡J networks und electronic círcuiL?
and arc ubiquitous in elcçtronic equip1m:nt Practical rc!':istDts ª" discrete

components can be composed of various compounds ,md forms. Resist.ors arc

also implemented within iolr:gratcd circults

.J

I Figure 2.4: A dillgram representing Resist1Jt

2.3.S LOUD SPEAKER

eakcr or speaker )
is ai1 electro acous.tic transducer; cl

A loudspeaker ( or loud-sp
.

.
.

.

al into a a:ifie¡.;ponJing sound .

. ]ectnco.l audw sign
.d<..>vice which converts an e

.

h 2010s is the dynamic speaker,
. e of speaker tn t e

.
,

.The most widely used typ
. d Chester w. Rice. The d)nam1c

d W Kellogg an
.invented in 1924 by Edwar .

. .

I as a dynamic microphone' but m
ame basic princ1p e

speaker operates on the 5

14
....-



¡·

r
ii,

rever.se, to produce sound fro tn an electrical .

.
electrical audio signal is applied to it _

signal. When .an alternating current

'.
circular gap between the pol

s Vo1c:e coil, a coil of wire suspended in a

es of a perm
move rapidly back and forth d

anent magnet, the coil is forced to
ue to

Faraday's law of. ,

diaphragm (usually conical! h

·

induction. whid1 causes a

forth, pushing on the ,
.

y s aped) attached to the coil to move hack and
a1r lo create sound wav . .

mctliod there ar3 -?
,.

1

.

es Besides t!11s most common

'

.

'

.•
i::_

SC\ era allemativc tcchnologie,; that can be used to convert an

el?ctncal
signal into sound. The sound source {e.g., a sound r;;:cording or a

microphone_) mu?t
be amplified or strengLhcned with m1 audio power am:liíicr

before the signal 1s s.:nt to the speaker.

Where high fidelity rcproductiDn of ?ound is required, :?1lliple loudspeaker
transducers arc olkn mounted in the same endosure, each reproducing a pm1 of

lhe audíble frequency nmgc {picture ,1t right). In Lhis case the in<lividual

speakers arc referred to .is "dflvcrs" and the entire unit is calk-d a loudspeaker.

Driver¡;; made fr.ir n:producing high audio frequencies are-c-alled tweeters, those

for middle frequencies WT called mid-range drivers, and those for low

frequencies arc callt.:;d \voofers. Extremely low frequencies (16Hz-?100Hz) may

be reproduced by dctu.checl subwoofcrs. Smaller loudspeakers are found in

devices such as radios, Lelcvisio11s. portable audio player.,. computers, .:md

electronic musical instruments. Larger loud.speaker ?ystenís'àrc used for music.

sound reinforcement. Speakers come with roted impedance, which is the amount

of resistance they offer to current flowing through them. For example, there arc

2 h speakers. A speaker is often referred to by

4 ohm, 8 ohm, 16 ohm, and 3
0 m

its impedance, sueh as an 8 ohm speaker.

15
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Figure 2.4: A diagram represc11ti11g rero ho(lrd

=
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CHAPTER TIIREE

:I.O COMPONENTS USED

This chapter describes the activities involved in each of the stages of Ih?construction of 1 OQv,, audio amplifier. The project is a system tha.t were
inl:orporated with many component This is list the of components used in
construction of 300w audio amplifier

Quantity

=-????"-"??r?-=---,:---=1'
-5

--

Capacitor

r5v,
I 00m1crot.c- . .e.pF

1---
-=-L.Spoa?, ? iii_

JÕOw ? ?
1-

-

, Audio carJ
;' _jt .--

.

_----- ·¡
1:Jkohms. 50ohms.-•

--

:
Resistor --

_

·

--

¡

- -

I
Tra-nslurmcr

, :2::__-------
: Diode ? _

I

__ ,

TDA2030
??---

·

le
? -_

2

I -
A<lriono board

?

_

-Vero board

I
__ - -L_

t----------::--Amphfierch1p
j

I

- -
TFA202)

I L 1?fc,imponentsus?
Table 3 I Atable representing

?
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b STEP BY STEP
CONSTRucr,oN OF nu: PRoJEcr

·Simulation of audio amplifier circuit was carried out 11sing Proteus 8;·Professional® software.
Observations from the simulated outputted signalswere used to determine the theoretical and calculated result. The calculatedresults were similar to simulatl.!d results and the system ·was designedf based on the simutatt:d circuit. lhe circuit simulated is .shoi,.vn in Figure 4-

-1-

.

pcd with on LCD display that
l.fi r sv,;tcm is also equip

-

th authors. This was also
The audio amp 1 ,e

·

mher of e

d registration
nu

. lementation. The LCD is

shows the name an

.

ell.it model and imp

--?? code for the
·

the ctr
The progra

incorporated m

microcontrolkr.
. ES. • part of Proteuscontrolled from a.

PIC

pendix. AR
l·s. prescrited

in the ap

·rcuit board. The circuit wasmicrocontroller
the printed

cl

used to design
software, was

19



-
--.

:-intcd using a laser jet Prit1ter on
.l;.:..:ause it can release the laser on

''glossy paper''. This paper is used
the surface ·h

----

,'temperature. The next step is th h
.

W en heated at a cenain
e

eatrng of the l

paper is placed on the surface f
g ossy paper The glossy

iron was used to heat the

o a copper chloride board and an electric
glo.ssv paper for

board was placed into a b -.
.

:,,orne minutes. After that, the
O\\] of water t

I

(peeling off). Th? b ·d
-

,

or
co(l_i?g and unwrnpping

.

t: 031 \\a-; placed into ª bowel of ferric chloride for
ctchmg.

_TI1c
copper which Wt>rc not photo resisLe-d arc etched. Tiie next

process IS to n.:movc the- ]a:;ers on lhe copper surface. The.se lasers are

rcmoYcd by cleaning \YÍlh thinnt!r obtained from local -?tores, it is also used

to remove point .stains from m: ..ncrials. Holes were dd.lkd into the PCB

using 1 mm drilling bits. for placement of component parts. Th.e órcuit

was solde-red properly to the h(iard and air gaps were prevenw<l lhe

constructed cin.:uit w:1s tested by plugging it to the AC mains

(220Vf50Hz). The audio input was conm:ctcd to a GSM phone amt the

output signal was aucnuated due to noise. The noi?? wa?- ínlrúduccd due to

faull'y volume tuner, which was replaced and a bcucr output signal wLL"

ohtained, In other to improve the output s.ignal, the system had to undergo

several optimization processes sm?h as fi\tratíon using capacitors with

satisfactory results. The circuit bo.ird implementation
¡???own

in Figure 5



ClfAPTER. 4

]4,0 SYSTEM ANALYSIS, l'llEFORMANCE ANO RESULT
After the design and

implementation phase, the system built tias to be te:--ted fordurability and cffCctiveness and also to ascertain if lherc is. need to modify Hiedesign. All the components used were carried out at various 1'.lagcs to ensutt::' proper functíoning of each component

The performance of the s.ystcm \'aries with power supply and ,rn.ii!abiliLy of lhe
loud speaker

4.1 TESTS FOR POWER OUTPUT

-
- ,

Ii fi,;:r can be riJughly ddlncd as Lhe maximum 11ower
-?n

Power Output vi dll amp
. . .

b·gins to impair the auJwamplifier can delin:r per channel bdorc
d1st?rt10? .e·. now much distortirn1there is wide dispant) 1ll(music ele.). Unfortunatdy.

- aningful power output

,

.
. - ,

I Thcccfore, the mo,! me
~

·,

different pcupk \\ ill ai.:ccp.

ut is plotted ago.inst the amount ofharmornIi , , e obtairn;d when the outp
. an be perfi ..mned in many

igure, ar

. .

n Power meascireme1HS e

, owcr of
and intcrmeliíation d1stort10

. the ctlntinuous RMS {mtput p

ways, A common procedure ¡? to

mea.'>ur:ctluntfor chm1gC; due to heat, pmver
. ,

I ast 30 seconds (tü a

, rt'ien is then made for each
an amphfier for at e

t lf stereo amp 1

wer m1::asuremcn t

supply sag, etc.). Po

driven.channel with both channels



111TEST FOR FREQUENCY
RESPONSE

requency Response is a measure of the amplifie(s ability to pass a wide cange
of frequencies in th, audio spectrum

Ideally, one would strive to achieve a fiai
_

response; that is, all frequencies would pass through an amplinoc with equalamplification. A Hi·Fi amplifier may have controls to modi£}· the response-.These may include lone controls (bass and treble), rumhle and hum filters. (low
frequency rolloff). scratch filters (high frequency rolloft}, and a variety of
tailoring devices sut'h as the RIAA F)\-1 de'emphasis, and Jnpc fie-ad equalization
filters. "Ihe fn.:quc-ncy response test should provide rl'sponsc information ofthc-
amplifier in the flat position and should also rcpres.crit the llmils and intemctiun
of the tone controls and filler!>. Ri:.-sr1msc-M:i modern Hi-Fi system

is_g1c.11ernlly10 Hz In wi.:I) beyond the 15 kHz audible lmut. Ir ts

¦
¦
•

measured from hckm
measured in dB of deYiation acniss the Judio spectmm.

-- .

4.3 TEST FOR SENSITIVITY
,

1

..

, Its) rnusl be applied to each. inc hmv much signa llll \O
Sensitivity checks dctci m

me rdCrence output. Tho!.
. , líficr lo il::;. rated or so

.
.

.· ... ·

input tcmtinal to dnvc un ,imp
.

-d while ñíãking the :;cns1tn ity. .
. usuall'r' dderml!lcoverload point for each input 15 -

Lhccks.



ping Factors is measure of output impedance versus
frequency rel.tive to a

.

nstant load R. It is an indirect measure of an arnplifief's ability to remain,table while encountering speaker impedance changes (at different frequencie?).,A. simple way to measure
damping factor

is to mt:asure the ratio at maximum
·

Jiower of the loaded outputvoltage to the unloaded output voltage. Care must he
exercised during this mca:-uremc-nt bets1Use sorne amplifiers cannot be driven to¦

·

m power with a no load rnndition !'or more than a few se;,;onds withoutI max1mu

¡ damage

4.5HARMOMIC DISTORTION
.

-
.

. THO (total hamwnic Jislorti??-
detennincd hyHannonic D1slmi1on OI

,
.

, , -, nfthc various hatmonics lhat occurmeasuring and summing tlK ampl1tudl l.,;\,.,I
.

?
.

asscd thn11.1Qh a11 ampltfier.when a single, pur? lúnc lS p e
?

"
'

•
I d aJ:?;.iinst frequency at Jiíterelll p,rn er

Harmonic dislortion is generally p oue
?

,. procedure describes one
s cctrum. The follov. inglevels across the audio · p

.

?dures.
. onic distortion. Pron

method of measuring harm



CHAPTER FIVE

!IIMARY CONCLUSION AND
RECOMMENDATiÓN

,I SUMMARY AND CONCLUSION

lo the previous chapters, lest signals have been defined. an overvievv of
high efficiency audio amplifiers has been given, and some 11ew ampliíii::r
topologies have been introduced. Especially in a prnctical research area like this,
it ¡5 important to know how this work relates to other 1Nork in th.:: field, both in

indu.stry and at uniY?rsi1ics. The next sccLion deals with such a comparison. In.

the la.st section, thc tcndencic? arc c:-:trapolaled. and ?úme educated gui::sscs ari:

I made concerning the future devdopménbuf high dTicien?taudio amplifiers

!
!!!
ii 5.2 PROBLEMS ENCOUNTERED

.
, . . •

-
.

C'-ic.nin? this system there i,.vere :series of problems
Durmg the ¡,;oursi..: ot d "

?

~

.

which co1rne on the way or achievmg the
uncounted during the cxpcnmcnt?tlon

desired goals of this project.



-?ngly recommendthat government should set up industries for productionbasic electronic component locally and to establish a research centers in each·versities, Polytechnics, College of education and other institutions to enable
dents have a good sound partial knowledge on the usage or electronic

-components and their operation given enough in sight on how to fabricate some
component in nthcr to fulfill their means

should be able to make indcfinile fricnd?hip to allAISo, the govcmmc-nt

concerns center for karncrs.

,
, nwk should be impl?cntc<l for the use at

I finally rt!l:Omnv..:nd th;1t th1:- frnrm: .

all levels.

,.
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