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ABSTRALT

This project deals with the design snd constroction of an glectronic stethoscope, The

instnsmens used by dostors, nursse and other health vare prti stonals o check the rale of

&

heartbeat. B in design fo preatly smplify standard stethoscope, and display colput wave sfors

of the amulified sound on the LED DHSPLAY. This includes low pass fiker o remove

.

baskground noise, eleoirels mivrophove {fransd ppery, operational swmplifier, and LED

S

tadicator, The sirot I aleo designed to indieate on LED and beadphons the put fod tulo

the transdacer (microphoned, It oprrates on small voliage sepply by twoe 8V dry cedt battary
7 % SRS 3 b
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CHAPTER ONE

LUVINTRODUCTIONS,

This project s another sigp in the quest for the bmprovement of mon’s Hving
eonditions. & great deal of cquipment used by the hospital todday is used as 2 dingnostic tool

oy doctors, nurses, and ofher health care professional.

Man was subjecting His body to unknown environment and foroes which necessitale th

o

need montor physiclogical pawameter gnd leads o the developmont of this tyvpe of

-

ounipmont, As

™

pachines weore developed that coudd carry man bevond the spesd of sound

aned constraints of gravity, Scientisly were imdoresiad in messuring the offect on the human

bedy

Methods and squipment were developed o wmsasure heart rate, blood pressurg,
respdration, body tempersture, electrical rain achivity oo, offen fus informstion was
iransmiftied over radio sipual to allow the subject tola! fredom of movement, This enlive
instrurnent found a ready warket in health care and biomedical seotors,

The privary sign of ife thal must be sscertalned is the fanctioning of the heart, In frst
aid situation, pulse can be taken by fecling the pressure change By 2 major blood vessel The

existence of o pulse Indicates prosence of Hik, but dies not provide much needed infonmation

about the condition of the patient’s heart funchion,



The early sfethoscope makes uses of mechanioal g.n'iz.wi;}ie. Which muakes it rehdively
cestly and does not provide amplification |
Based on old and new research o slectronics, the project and report presented here involves
the design and construction of eleetronic stuthosonpe with a LED display
Thin tostrument 18 quiet diferent fom the standard one because U uses operational

srpdifier which greatly amplify a standard stethoscope, and fwledes low cost filters o
H foid 2

remgve background poise, i also containg LED display to display the ouwtput waveform of the

o
;.,
oy

heart beat o the scroen for furthar analysis by the professional and cost |

AIRES AND OBRIECTIVE

The farpet of this project is to design and comstruet an elecironio stethoscope with a LED

displiay fwhich dispday the heartbeat wave formm on the soreon)
The abjeciive of the project is as llows:

To serve a5 3 guide on how o use or mmlify electronio c.ircz;ii‘ t construct aseful gadaers,
which gre of Inmense sgmificanoes io the sooisty,

To make use of operationa] amplifier o grestly amplify s standard stethoscops
To remove background nodse by using a low pass filter,

To display the heartbest ontpul wavefonn en the soreen by making use of LED display, for

casy analysiz of ihe patient’s condition,

ot
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rsimiple but cost effective devien.




Teo make sindeni exhibit thelr hands on practical sttustion on what they are lgughi
theoretically.

To emphasize and apprecinte causes such as digital slectronies and analog electronios ete,

1.3 PROJECT METHODOLOGY

This projfect is achisved by amplifving sound of the hewrt beat picked by elecuric
mi{:z;csg;%za:zzm This gmplified sound is then passed o power amplifior, which is amplifisd for i
b to mudible through the earphone and the background nuise removed., The final amphiied
signal is fed indo the LED Ddsplay, which consists of Johnson counter (4017} that makes one
sut 1t {en oulpuis ’zzigiz while the others are fow base on the pulse generated fo 3t by 4011 10,
the Lr3914 dot bar display deiver which give bay display, While 4011 13 used o goneraie
salse of regular frequency that is used 1o oreate an oscillation. This polse are in the sohd state

P

pacitioscons (o conirol time bose, so that sach output of 4017 i generated pur sevond, while

.
S
~
fe
P
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Gve the amplitude novesponse 1o the Input signal such that output of LM3914

&
W

and 4013 are combined by the 100LEDS which display output wave form of the hearthest Lo,
sepve as {display soreny
1.4 SCOPE OF PROJECT
The slecironio siethoscope s expected to he used for all kinds of medical practices that
fvolve the use of the stethoscope. 1t is expected to defect all kinds of sounds from the human

body for proper g;mgsrm;gc by the doctor, I oan alse detect all Rinds of fnochanioal sounds

L




with fregquencies up (0103Hz efficiently. The stethoscope is ;3:%;;'3«:34:{@:.5 i count pulse vates up
to 99 bests per minute, and to display sutput wavelorm on the Li:zi} Dasplay.
L5 CONSTRAINTG OF ACHIEVABLE PERE ﬁi%iﬁ?@{ E
Among the challenges faced while carrying out the profest, was the modificstion

from my initial construction titled awround the stethoscope. Tt principal handicap was the dot-
bar dover (LM3914) which is not readily available in Minns market. To remmdy this, { have
t travel i Lagos to parchase the camponent, wiriag of verobeard and packaging of the work
1o gchiove workabilily,
1.6 PROJECT LAYOUT

The write up iz divided into chapters:
Chapier one fovases on the introdoction: gives a brief overview of the topic and slates project
objectives, scope, problems as well as methodology adonted,
Uhapler two deals with the lterature review, bringing o Hght bistorical development,
advanceraent if any and the theoretical background of the project as well as limitatinn of
previous works, Chapter three is concerned with cirenlt design and analysis, Chapter four
treats the system construction and testing. Chapter five summarizes the work, It specifies the

P

projects areg of gpploation; moblems encountered and lnilations of the works and

S.‘«.

suggeshions” for further improvenead.

il




CHAPTER TWO
LITERATURE REVIEW
L INTRODUCTION,

The stethoscops got Hs name from the Greek word stethns meaning “Chest” and
skopeein weaning o examing”, is an gooustic device use i Hsten o inferns] sounds I the
human body {11, 1 s ofion used {o hsten o the beart sounds and broathing or Blood flows n
arteries gind velns. Losg commonly, “mechsnic’s stethosvope” which are used o Histen to
internal sounds made by machines, such as diagnosing a malfuncioning avtomobile enging
By Bistoning o the .i;»:}&,;nqiﬁ of its infermnal parts. Stothosonpe s also ofton used g8 a symbol of
the doctors, is seen with a stethoscope hanging avound thelr neck,

The stethoscops 13 not a now invention. Dver the vears there are companies engaged in
the production of standard stethoscope, thelr production were based oo mechanical technigoe
or principle, which does not offer amplification, filtering and volume control. These Hmd is
aven of apphcation. The mechantoal method niekes wie of electrodes; the cloctrodes are small
metal dise made of silver and sibver chioside. They are mountad on an adhesive donnl) a
sponge seturated with an elestrolyvie gol, conples the electrodes 1o the skin, A small potential
is abways penerated across and electrods that is in contact with the shin, The combination of
clevirode material and the tons of e body act stmilar to a battery, As the jons ebb and flow,

: acenrdingly. This produces an

dug o cardian activisy, the voltage on the elecirodes charg

elgoivival signal indivating the acthvity of the heart,

)




32 HISTORICAL RACKLROUND GF THE f%’.%.‘§§'§"§-§§Z§E§§{L‘.{§E*§€E

The stethoscops was nvented in 1814 by a Fremh ;%*y?;aimz catied Hene Theophile

Hysointh Laennec so that he would not have to place his ear aywm the breast of Fronch
omen The stethoscope devised by Rene vongisted of a slender wooden tube about 30om

tong, one end which has a broad flange, ov a bell shaped opening. When this opening was

placed apuinst chest of the patient, the physician could hear the sounds of braathing and heart

FADNL,

In 1551 Arthur Leareds tnvented a binaurs! stethoscope. After fow years, the modem
stethoscope was invented by (LP Cammann, & Mew Yok physician, Cammenn produced the
firsi yecopuizable binanral stethoscope. ¥ cossists of two carpioces with flexible rubber
rubing connecting them o the two branched metal cheat cone. Thus, the zound could be

heard with both ears, and the instrumenta floxibility permits the physician (o Hsten o vaniows

sreas without changing his position. Afler many years of 4 from some other

oy

i ;vm,hw, Rappaport andd Sprague designed a new stethoscope in the 1940s which became
the standard by which other stethoscope are mzasured. Several other minor developnent
pe by some medical sehool professors like Dr c David Lithman

were made o siethosen

{Harvard Medical School in 1960 g}, Professor W Proctor Harvey {Uieorgetown University}

3
e
T

the convectiong!

ey

3%

&
g
A
=

There are two main iypes of stethoscope in use inday 4

aroustic siothoscops snd the digital electronio stethascope,




121 ACOUSTIC STETHOSCOPRE.

In 2 conventional seonstie stethoscope, the ﬁii—i}?i}}‘ag{i}? vibration causes air pressure
behingd the diaphragm o change, which §ez,i*>"€5°z up the tubes as 8 sound wave 10 inpingo
pressure changes on the Hstener’s eaxdrams. Losses oot through the tubing and there is no

senplificatinn, Also, the doutor hag to count the heartbenls over a perind of thine, mosily &
rinuie, o determine the hoartbest rate, and the lstening alse provide o " mgagnre” of the
clariey of the nasal passage to determing congestion. In using his type of stethoseape, oneg

fie neer is distracted, Be or she has to start carefully over again 2]

&

Srethasvope of today has @ combined “bell and diaphragmy” chest pleces made of

s,

siainiess steel, The be ;i {hotlow cup) section i open and has o diamewr of LESom and depth

of shout O fom. 1t 16 used to hear relatively low pitched sound in the range of 30-300Hz, The

1 {plastie dise) section is sealed with rigid lnear- Bakelite or plastic material anid

Jiaphys

has 2 diameter of shout 4.4om. 1 ix designed 5 filter out the pwest possible sowsd bat pass
high pitched sounds,

The earpiece {made of stuindess with plastics cop designesd 1o be large enough 1o
Block say external sounds fror the eary. The stefioscope chest piece eolipcts sound from

chest, lnngs and stomach arca and transmils the sound using acoustic pringiple o the

carpieres,




ntional acoustio stethoseops,
2,33 THE PLECTROMNIC STETHORUOPRE.

Flectronie sipthoscopes requive conversion of acoustic soumd waves 1o electrical signals
which can then be smplified L optimal listening. U sveroomes the low sounds pustputiwaves
by srophifying the body sounds electronioslly, Uslike acoustic stethiosoops which has no

amplification. The ¢

is an improvement of the conventional slethoscope
RPN

with the Incorporation of electionie conmponent. This electronds stethoseope greatly arplifics

the sound from the heartbeats and inclndes a fow pusy filter o romwove the by ok arowaud noise

5

The electronie siethoscops 15 the combination of » condenser mirrophone wineh acls a3

y frmnsducer i;}, converting sound vibrativns received i g

of a stethoseops head into an vlecideal signal. This signa b fed through

;._..

oy 1o remnove background oo

ise. The Blter has 2 cut-off frequency of 103Hz



Though the fequency of the heartbeats 18 gbont 20-30%z, z*ze cut-ff frognency i made of
132 5o tha the stethoscope can be used 1o listen to other body sounds and alsc rechanal
sonmnds.

The filtered signal is fed o the voltage buffer, which isclate the inpul signal from
fogd. The output of the buffer is fed trough a varlable resistor to the power amplifier. This
amplifier then smplifies the sound for audible heartng through an carphone,

Part of the Bltered sound from the Blier s fod o the solid siste oscilloscope cirount
which shows the output wavelform of the heartbeat.

231 THANEDUCERS

A Transducer is a device that converts one type of energy or physical atiribute o
another for varieus purposes ncluding measurersent o information transfer. For gRmnple
pressure sensors (31 The deviee may be slecurical, photonic, elestro -mechanical, electro-
magnetic, elecironic,

There are tweo types of inmsducars:
2y tpaet transducer which converts one fonm of eneigy into other such ag sound, Hght and
sther physioal quantities into an slectrival signal 2. 8 microphons (which vanverls sound
energy into elestricl emergy) photosleciric matorials (which convent tight energy info
slecirical energy) piezosleotric  cuprgy oryatal {which couvert heal energy e electn

R I z
SIS }:.*1_3.' } gl

%




B} Chspust transducer on the sther hand, vonverts eloctriosl s gamis into energies of physical
guatities e.g. 8 Inodspeaker which converds elecirical energy 20 sound energy (51
A microphons is an input transducer that converts sound into an electrical signal. They
are somelimes called mic, Thov're used i omany applications such as telephones, tape
recovders, bearing sids, Hve and recorded audio engineering in radio and television
broadoasting and in computers for repording volce, YVoiP and for non-acoustic purposss such
a5 ultrasonic checking 161

A microphone s made lo ceplure waves in alr, water or bard material and bunstate

.

thers imte an elecirical sipnal. The most common method i3 teough o thin membrane

producing some propertional electrical signal. Most microphones i use oday for andio uss

ctrormagnetic pensration {dynamic microphones), condenser nrovephones or plerochotiic

"y
“ig
u»

generation o produce the signal from mechanival vibrations,
In & condenser microphene, also known 28 cupsciing microphone, the disphragm acta

one plate of a capacitor, and the vibrations produce changes in the distines between the

Amplifiess are devices for inoreasing the amplitude or power lovel of an gloctrical

cusrent drawn from the antenna of 2 radio rensiving set, the weak output  of a photoelectric

cell, the diminished curent in 2 long distence islephone clrouly, the sleotrical sigal

vepresviting sound in microphane cirouit and for many other purposes.




Typizally, small variationg in input voltage moc‘izzm correspond g but much larger
variation in the output voltage, The ratio of these vollage s*? anges 18 called the gain of the

amplifiers cun be cascaded if greater amplification is reguived. Such an amplifier is calied g

multisiage amplifior
Amplifiors are psually classified by the type of slectrics) slements in the ciresit.
Inductor-coupled gmplifiers are conneeted by coils and wassformers, capacitor-coupled
amplifiers arg conpected by condenser and directconpled are eonnscied withouwt such
clectrical pomponents, and are used for alierating currenis of very tow frequency, Andin

frequency amplifiers ave operaled ot shout 8 to 100 ¥Hz, Audin amplifier was used becanse

of s advantages over other types of amplifier for the design of this project,

INPUIT

>
TEEMINAL i PUT

HRMINAL

Fig 2.3 Cireutt diagram symbol for an Op-amp.

-

The use of operational amphifier s cirowtt Blovks s much eauier and clearer than
specifying thelr individual cironit elements {transistors, resistor whether the armplifier is use

an integrated ciroult or diserete. In the first approximation op-amps can be used as 1f they




wor idenl differential gain blocks; gt u laler stage lhmits um b placed o the accepiable
range of parameters for each op-anp [ 7]
ALY INVERTING AMPLIFIER
The most widely used constant-gain amplifier civouit is the Inveriiug amplifier beomise
it E.}s better frequency stability {81 The oulput i3 oblained by mudliplving the oulpnt by ¢
fixed on cnnsiant gain, sel by the dopud resstor (Biond fo this svpe of amplifier, the nput
voltage s applied to negative terminal of the amplifier,
The inverting amphifier Inverts and amplifies g voltage (multiply by negative ponstant)
Vo™ ¥ o (R B}
The gain of the anph izér;
= (BGR
22 NON- INVERTING AMPLIFIER
The non-nverfing amplifier only amplifics the japat voltage without ipveriing the

o

sutput, And i this case the input voltags is fod into the positive (non-inverting) torminat of

the amphifier

et e g W, |
WPUT L
[ourpur |

47

e




‘i,(!' ot ‘f‘(,) ' . i 2 “f‘R;}/}'}\Z}

The voltage gain of the amplifier with feedhack

are electropic oircwts designed {o allomgte or eliminate signuls of unwanied
.f‘?.‘{%é.;‘;,,ziiz'zif:ﬁitS: {electrioal nuise or other forms of interference). It passes signale with hish
frequenvies or low frequoncies depending on the design purpose (9], A filter can be active or
passive based on the components that meke up the cirenit,

Basically, filters ave classified into five. Thoy are;

Lowe-pass filter

Band-pass filter

Basd rejoot {moteh) fing

An aciive flfer can be construcied sround an operations! amplifier using passive

¢ {107
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LOW-PASS FILTER

Low pass filler s 2 fltor that passes low-freguency xzrz;ais bt alernate signals with
frequencies higher than the ont-off freqguency? The asctual amount of altsrnation for each
frequency varies from filter to filter. Sometimes called a high-ont Sler or reble out fiter,
When used 1o gudic application {111

The concept of 2 low-pass filter exist in many different forms, i electronie clreuits (ke
a hiss Glter used in andio) digital algorithuns for smoothing set of data, blurring of images
and so on. Low-pass Hlters play the smne volo in signal processing 1121 The cironlt shown
below is 4 low pass filter {which is called the frst differential fow pass filter olrouity.
The cut-off frequency _i:i*.«r the ciyouit is

et/ {2n R

2 £3

& . PO
RTATEW

Fip. 2.9 Low Pass flter clrouit
Beyond the out-off fequency, the gain docs not reduse mamedistely 0 zovo, bat reduses
with & stope of 20dB/Aecads {this wrans the output reduces by a faotr of 100 when the

frequency increases by o factor of 103




2,34 LED DISPLAY.

The LED Display uxe in this project were not des mi to high performance bat rathe
to offer various solution whine and when amd LED display had to be integrated into an
elepironic system., The maln improvement was the full-transistorized designed providing
ridtable, bow maintemance aperation with loss fregueney caltbration.

The LED DHaplay (Pocket sspillnscope} incorporates in this project; match the nesd of
health care professional and biomedica! institution,

Thiz display consist of nuainly, the deb-bar dlaploy driver (EMI214), Jobmson counter
{40017y and the display snit for displaving the outpst waveionn,
The dot-bar display é{wm consist of ton comparaion, ten LED and a baffer with mode
select aophifier which controle  the type of display, bar or single LED. A high mpul

)5‘(?

fimpedance buffer operates with signals from ground © 9V, and e protected againsl mverse

and over volages signals, The s

4l ts then apphied {0 4 serigs of 1 comparators; sach of
which s bissed to a different comparison fovel by the comparator with switch on another
indicating LED, This resistor can be connected bebwesn any two vollages, providing the

they are below positive volisge (nernal} of LM3914 i designed to adiustable and deve slop a

pominal 1,23V helween the BEF owt (pin?y and BEF ADJ (pin & terminads. The reference

volinge is improssed goross program resistor By and, since the vollage Is constant, & constant

current §, the flow through the oulpal set resistor By giving cnipnt voltage or

-
W




¥

Veef { §op R ) + LBy Pin 9, the mode seleet in ﬁi‘ﬂ'.’t"f};”f;iiﬁ chating of nudidple LM3%14
and eontrods bar oy dot mnde aperation.

When the voltage 2t pin 9 is sensed by comparaton, nominally referenced to positive
virdtage, the chip is in bar mode wise‘;x_ pin B g sbove this lovel, otherwise 1t's in dot munde,
The comparator s designed so that pin 9 can be lefl open circuit for dot mode,

It thiz case, wo need a counter that will provides individual digit oufput vather that a binary
of B output and this i3 achieve by sdding a decodsr giroult 10 the binary connier,
However, in most cases i is much simpler 1o use a difforent counter that will pernil much
sunpler decading of Individual digit outpat,

For example, ::{ms_iﬁéf the counting sequence ;_{3 the night (e, counting 000, 1000, 1100
which represent 0, 1, and 2 which continues 1o 9). 1t actually resembles the hehavinr of a shift
register more than 3 counter, bet that need not be a problens, Indeed, it is sasy o use a shift
register o implement such a counter, I addition, # notice that each lemal coums, may define
by the location of the lust flip-flop 1o change. Slates, aml which way ¥ changed state. This is
ai:iif;i'flg}ﬁt%}.’:iﬁi.i with o stmple two mpat AND or NOR gato monitoring the outpa state, I this
Wiy, we can use ten simplo 2 {nmg gates {o pravide ten decoded ou fyud for digit 0% This is

referred o as HIHNEOM TG BSEQUENCE and the comnter thal implament this

approach ave catled JOHNSOM COUNTER. Thas Johason counter consist of ten AND gates

which gives the culput which are match to display sereen and the flip-flops to change the

&

staies,

1%
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{CHAPTER THREE
DBESIGH AND IMPLEMENTATION
SLINTRODUCTION,

The design and mplamentation of this device were greatly infhaneed by the need 1o

fact
(.\

mreddnes the device at 2 low eost without compromising both fonchionality and efficiency.

This device is concerned with the design of B component units, which are made up of
seven units with cach nnit consisting of different components performing various asks, The

units, e components and thely mode of operation are what will be covered in this chapter,
The wiaits arg the power unit, inpat tensducer, pre-sraplifier stage, the filter stage, the
Huht emitting Hald imi‘ sator stage, display unit and the final smpbfior stage.
33 POWER SUPPLY UMY
U operate on a very little current which are supply by bwo 9v dry cell battary wired i

series and tapped at the junclion to oblained -Ov to iy,

Eod
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oo y Fig 5.1 power supply unit
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3.2 INPUT TRANSDUUCER STAGE

This stage consiste of the tansducer which Cf;‘!}’a"v’ﬁ?’%éi sonnd engrgy 1o olecirical
ensrgy. I consists of a condenser micraphone, which i being powered by a 9V do
supply. The wicrophone bs wade onr of a stethoscope head and electrer microphone. The
head was oun off from vhe stethoscope and o small plece of yabber tube was use o join the

nipple on the head to the microphone.

Vi
w5
.
-
4 -
P 7 B3
P 3 g
§ b3
E:
.
- %y
- e Y it

Fig 3.2 input transduser clrouit,




The cutput current from the microphone 8 given im;

fo A A
OUE T R Ry

Assume By = 10k, Microphane impedance = 20082

g

00000008 0P

Lout | A0ODOHZ00

pavs

l‘lei 8‘.3 \e‘;;{fi

Ot voltage from the micry phons s given by)
» . _
%’m;’.f; - 503.;_5?;‘51
Ve = BBLI5uA X 108D}
¥ P
Vo = 8.8V

34 PRE AMPLIFIER BTAGE

This stage is designed to amplify Input signal from electrets micraphose by g
25 sueh that output ebinined is feid into power amplifier. Tt is alw designed 1o

s

achieved o temperatire stabilization (Le. it weintain do operating point} thenugh the

=3

wied of negative foodback restator By |

26
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Fig 3.4 pro-amplifier ctront

For gain of 23

z;f\ e {“ - ;3}' if/f 5 m i,;,i.} ;:’:iiif

L2102 = 305K

Thus, 320K -Ohms s chonsg




15 LED INDICATOR UNIT.

With the reference to complete cirenit diagram, the f;*‘;.z?gmt of stage two is fod mto the
light indicating stage, which is 2 non-inverting amplhifier, i zg destgned to schiove @ gain of
71. This was achioved by trying differews values of resistances nntil designed goin was

¥

ohiained. The Ymiting resistor B4 was chosen within range of voltage, which the cwoutt

operates on. The indicator stage 1s shown o fig 3.4 below

11
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Fig 3.5 fed indicator cironit

" . p B g?’h 5§
Gain= 1+ */pn
LR At

w4 330K) = L7020
= 7124

A6 DISPLAY UNIT
This unit is conposs of ohnson counter {Logh Clronit) which makes one out of the

grated by osoiiintorn

st high while others are low in responss (0 clook pulse




Diot:har display driver (LM3914} is often used as dot or bar graph display due fo its ability;

vy

hat is a5 a bar graph display ¥ can light up LED connected v it in response to the ingd

&1

s

nal (1e. the Onctuating voltage). This is achieved by ennpect ing pin 9 of LMII4 to the
VO for bar display awd pin % o pin 11 for dot display.

While 4011 is used 1o gonerate pulse of regular frequency that is used to oreate an
sseiflation. This muilse are in the solid stte oscilloscope to control e base, so that sach
st of 4017 is gonerated per seoond, while the LM3914 give the smplitude i response 1o
the input signal such that output of LAI914 & 4011 are combined by the TOOLEDS which

display output wavetorm of the hearthest Lo, serve 48 {disg hzv BCTCTLY

LED DISPLAY
{{ontatns
TOOLEDH

IR R 28 TR

Fig 3 LED Display Unit,




& T e by Srerriesiets ooneratsad Y i ST T TS LSS S A o
The pidse of regular frpguency gendraied by the esciliator is varied between 102 1o 100RSL

The frequency of operation is evaluated nsing the formuia below:

For R=143 and C=1pk

B B75 T Y e
F ooz (8452 H

2.2

Frr R 100k0) and O=ip¥F

This, the time bage Ty e Fy 5 e W
Phus, the tme base {1y - By = e

5o 2 prge 3
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37, POWER AMPLIFIER UNIYS,
The power amplifier is bullt arcund 8 ¥ Walts power ampliifier integrated
circuit with built in biasing and fnpuls that are referred to ground. The aplifier has ¢

LT P

gain of 20 and can drive any type of loudspeaker meluding low impedance ones
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Fig 3.7 power amplifior cirouit
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CHAPTER FOUR
TEST, %’%@Eﬁ'ﬁifi‘& AND DISCUSSION
4.1 TEST AND REBULTE.

P

The physical realization of the pr aject s very vital. This is where ihe faniasy of the
Shele o meets reatity, The work at this stage is w0t just on paper but a8 & fnish ack product.
Al components were testad imnediaiely after - purchase to determing their operability and

cemfrmed stated valnes. Te sting was x;mr;mi ot using a digital panlirneter, Most of the

wmnzm;i,, tad Tess than their stated value though fa Hing within the manufactugers operaing

T ';;{.s's_zsiz'z.zaziém:z of the project was done first by ausznbling (he componerds On 2
wreadboard, with the exosption of the «imphw whose constraction was done divectly on the
vershoard, When the ciroudt performed 83 sequired, the componanis Wi then ransferred o
the veroboard with m&;s bon of the battery, eleciric miorophone, yolumg conirel, switch,
light emitting diodes and head phone jack, which were connects o fhrough standurd insulaied
cnbles, 10 base were used in order not 1o cause damage on ihe 108 in the proness of soldering.

Refore the soldering was done the components ierminals awd the new board strips
were cleaned, At the time of sobloring care was taken fo prevent the damaging of the

components by the eicessive beal from the soldering fron. Care was slen tuken 10 avotd

bridging the adjacent copper stiips on tha vernboard during soldering




The test was carried oul by fosting all the component use in this projest in onder i

determng whether there 15 short oirouit snd open circuits in the eirouit. The oulput of the

stethoseope was connected o the inpit of solid stale osoilloscope, which 1 niggered &l a

certain clock Frequency and the result was ohinined for various type of patient with respe

heart beats,

4.2 TEST RESULT.

Ciive

TEST NUMBER

POSITION . OF

RESISTOR (%)

IARIABRLE

OUTPUY

it

Low culput

]

26

o2

Loud outpat  with

distortion

Hit

Loud  oulpsl with

distortion

61

Loupd  ouwput with

distoriion

1363

LN

{asd Dt

smaderate distogtion

veiridn
with
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Complete ciroutt dingram of electronics stethoscope




