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ABS'lTtACT 

he<trtbeM. It iB design to gr€;aHy um.pHfy standard stethoscopc, Mhl disphy output waveform 

of the amplified sound on the LED DISPLAY . This include", 10\"/ pass filter to removt,: 

bwkground noise, eh:;cilds microphorw (tranSdLlC(~r), operational mnpHfier, and LED 

lndic<lh.lL Thc circuit it; nlso designed h) indk~a{e on LED ,wi.! hCi'ldphnne the inpHt bd 1nt<:) 

the transducer (microphone), 1t opemtes on :mlaU voltage SUpplY by two 9\/ dry cdl battery 
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1,1 lNTROlJUCTH1NS, 

This projeub anuther :w;p in the quest fix the improvcrncnt of .Hun's li',/ing 

ne~.:xl .monitor phy;:;iologlc<'llparmnetcr and leads to the devolopnwnt of this type uf 

and T011slraints of gravity. Scientists \vere interested in meam.l.r1ng thi: ~.dI;.;et fin the hurnan 

respimtl0n, body temperature, el.ectdcd brain activity etc. olkn this infonnr;}ion "vas 

;1,,·,"ir"n1,,"~'i -i~')"'l<"l "j r<->,~{L<! ·""··lrL~,,~. ·l'n. "l;-~"lt'!'l' c~r(h ''"'If' })·I'(}'i1·,,·,,·l.;;.~.< ","l~trll'" i i!!Jt -:.-! ... .,. V~~ ... J ... ~.-).o ... , ':., ...... $~ •• ~J ~( .... ( .. (" ... :y~ b.A ..... ).( ... "' .... :..0 us .~ . .... ......... -:.1.·--. (·L. M .............. , 

The primary sign of life that Inns! be ilscer!ained is tbehmdloning of the b.?art. In nrst 



The eady Rtdboi::~cope maki.'.s uscs of mechanical principle, \Vhkh mAes it rdaUvdy 

costly and d{les not provide amplii1c<ltion 

Thit'ilnsrmment is quiel {hnt~rent from the siH.ndmd one because it uses opewtwnal. 

heart lK:at on the screen for further ~ma!ysisby Hw pwfessiowd <m<1 cost less. 

The ohjecdve of the project is as foHovy's: 

v!hich are nfirnmem;~; signitkam:~j to fbe sociefY, 



To make student exhiHt their h~Ulds o,n practical situatkm on 'Nhm they are taught 

theoretically. 

* To emphasize and appreciate Ci'.',ll$eS SHch as digital electronics and anaiog electronics etc, 

This pr(~ject 11:> (icbeved by 'l.rnplll\ting sound of the heart heat pkked hy dectric 

l.nicrophonc. This amphtled sound is then passed to power mnplHkf, \vhichb <l.n~p!H1ed thr it 

.. j' 'J 'I 'I r r) 'I"'" , ' 1 ' ., r I ' 1 " 1 ""'! ! sIgnal lS fez into hH~ ,U:,l ,J1SpHty, \VnlC 1 conSists 01 < {,} HiBOll counter (.:;() , f} tH"tt maKes om: 

. ," ~ " 1 I 't " ,., l ,,~, I{" nut If;; ten (lUlpnts hlgnw,Hlc tne oUers are lOW !Mse on the pUlse gencraktj to ,t oy <t'Ji l, ,', 

the Lk13914 dat bar displ.ay driver which give har display; \Vhi.1e 40 i 1 is used to generate 

. P , !' I < 3' ,I .. j" • • 11 '! OSCldo~,CqX: to CGl)Jm! hrne ,>ase, so Lull; eaC(i output 01' "10\ f1t'; gencrH;;:o per SC'[OfHJ, ',v!H e 

the L~/U914 give the <lmplitudein response to the input sign;;d sudl that ompm c,f Uv'U914 

and 4011 <ire combined. hy Ow 1 nOLEDS vihkh display outputvl<lVe forn; of tb;: heartbeat i.~~. 

1.4 SCOP]~ Of PROJECT 

body br nn:mcr diagnosis bv the dod,or. It CfH1 also detect <;11 kinds of me<..J'lanical :,;ounds .. ~" ....... '" 
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with frequ(~ncies up to 103Hz efficiently, The stethoscope is expected to count pulse rat~s up 

to 99 b(~ats per rniImte, and to display output \.vavoform on the LED Display, 

1.5, CONSTRAINTS OF ACHIE'lAHLEPERrORMANCE 

/\mong thechalknges faced wble carrying out the project. \vas the rnodltlC(~t!On 

froro my initial construction titled around the stethoscope, h principal handicap \-vas the dot .. 

bar driver (LMJ914) \vhich is not readily ,lv<'IHable 1n \1inna rnarkd .. 'To ren'H:dy this, r have 

to travel to Lagos to rmn:hase the GOnHKH1enl. >vvirim~ of veroboanl and IJackaeim: of the '"vork 
..... lo . ..;; .. ;; .. ;; 

to achieve \'v'mkabilHy, 

L6PHOJECT LA YOl1T 

T}>~, "'rl',·" ll~' 1'" ':11' "1' '·"'1'· ;"'~o ,l·vlr<'·"'°l·>':' ... J~V '}:(. ~ ...... ~.;,:~ ,~ <.. ~ lh .... ~j Hh ~, .. L.( l"b .. ~' . ..:.-. 

Ch}.tpter one fhrnRes on the introduction: gives a hrief overvie\v of the topic <l.ud Aaks project 

ol~eetive~~. scope, problems as \veU :lJ; methodology adopted. 

Chupkr t'NO deals \vlth the Literature wview, bringing to light historical developmem, 

advan>::ement if any and the theoretbal hackgrotmd of the projeet ilS \ovdl us lirnitation of 

o .., ' .~.." 'l k ! ' ,. 1 treats the sjstern canstructlOn ann wstmg. Cnapter .tlve surnrnanzes tne \vor ..... f speunes Ue 

projects area of appUcmioll~ prnhlems encounfered <Htd !.imitations of the works and 

BUf!lw:;;tiorm' for further improvement. 
);. . .1'''-.1' 
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2.1 ·IN"fROnUCTION. 

skopeein mt:'aning "to exmn.int~»~ h <.m acoustic device use to listen to internal sounds in the 

human body [ll It is onen used to Esten to the heart sounds andbreatbini! or hkmd t1o'vvs in 
~ .~ 9 

internal sounds made hy machines, such as diagnosing a H1a!funcdoning auton1obil{; engine 

by 1istening to the sounds of its intemal parts. Stethoscope is also often used as a sy1ubol Gf 

the d<Jctnrs. is seen with a stethos~opt:' hanging around their wx.:k. 

Th(~ stethoscope is not a ne'N invention. Over the yeMs there are compani,.:;t., engaged in 

the production of s{~H)dard stdhoscope, their production were hased on rnechanical technique 

or principle, \vhich does not offer amplification, n ltering ,IUd volume c(mimL These limit its 

ek:drodc rnaterial and the ions of the body act sirnibr to <l hattery. l\ii the ion::; ehb and now, 

5 



2.2 HISTORICAL RAC]{GROliND OF TH1~ STETHOSCOPE 

The stethoscop(: wa.$ invented hi 1816 by ~l. French physician called: Rene Tbeophik~ 

Hyacinth Laennec so that be would not have to place his (~ar <lg<!inst the breast !.)f Freneh 

long, one end vv'hichhas a hroad Hange, or a ben shaped opening. When. this np~.:;ning >;vn~$ 

ph~;ed ag~jnst chest of the patient, the physician could hear the sound::; nfhmathing and lwrm 

stdhoSGope\vas invented by OJ> Can:nnann, a Ne'N Yurk phys::Cian. Cammann produced tb: 

first H:cngnizab1e binaural stethoscope. It consj::;ts of hvo c;irpkceswith f1exible rubber 

tubing connecting them to fhe {,,'/o branched melal chest cone. Tbu::>, the sound could be 

heard \vith b01h ears, and the instrumenH; flexibility permits the physician to listen to v'ariolb 

areas without dHlnging his position. A Her many years (;1' d:0YelOpmcnt from some other 

physician. Rappaport and Sprague designed a new stethNicopr. in the 1940s vv'hicb became 

the staml<lni by which other stethoscope are rntam.H'e£L Sevt~nil other minor d.evelopment 

were mnde to stdhoscope by SOfnc medk<d schoo! proft~:~sfjrs like [k David Lithrnmm 

(Harvard M~;:;dica! Sehool in i 960s), Proks::;orW .Proctor I{arvey (J00rget<)wn University) 

There an; t\VO main iY1"leS of skthos(;ope in use today; they HfC the convectional 

() 



2.2.1 AC01}STIC STETHOSCOPE-

behind the dbphragm to change, which pas~;e(-l up the tubes as a sound \-"lave to impinge 

pres:mm dianges on the li;,;kncr's (~ardnlfns, Losf>es occm thnmgh the tubing and there is no 

" A' • •• ~ J! I' '1 . 1" " f"1 rt1H1UW, W ueiermme tHe neartv;~at nie, aw t lt~ J(-lt~~mng aso prOVH, e a ' rne{l.~ure· 0 tIle 

darity of the nasal p~\SBage t() detenn1ne cong~~sHon, in using this type of stethoscope, nnce 

the mer it-:; distracted) he or she has to start carefhBy over again [2,l 

Stethoscope of today has a combined "ben and diaFhragm" chef>! pieces made of 

stainb$S Sk~;;lL Thl~ beH (hoBow cup) section is open and has <'i dianlek~r of 2,85cm and depth 

. 
Iw,s .1 diamder of ahout 4AcID, H is de~l.gHed to nIter out the b\-vest possible s(mnd but pass 

The earpiece (made of stainkss with plastics cnp d::::signd to be large enough to 

blnc::k any external sounds from the ear), The stethoscope chest piece collects sound fforn 

cliegt, lungs ~md stomach arcn and tn111sn,its thl~ sound using acousfic principle 10 the 



Fig 2.2 helow figure is a cOI1vnHioH<'l! acon~tic stetbJscope. 

2.::t1 TH e ELECTRONIC STETHOSCOFE-

which can then be amplified i{x optirnal listening. It OV'':fcornes tht: Imv sounds OrHpr!f!v:aves 

amplif'1cahm. The dectronlc stethoscope i.s an imprOV(;;.iH:nt of the conventional. :~h;fhn:,cope 

the sound. Lorn the b<::artbciH5 and includes a lov/ pass filkr to relnnve the l:J;:l(:kgronnd noise. 

2.3. THEORETJCA.L UA.CKGROrND 

a tran::;ducer hy converting sound vibrations received in a hollow rube through the diaphragm 

of n stdhns;;ope head info (ln ,;;kctrica! signal. This signal .b pre~<Jrnp[ified <:lnd fed through 
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Though the frequency of the heartbeats is ahout 20-30Uz, the cui."off hequcncyis rnaJe ()f 

103Hz so that the stethoscope can he used to listen to other body sounds and abo rrwchanka! 

sounds. 

Thf; t1ltered signa! is fed to the \'oltage buffer, which lsobte tbJ input SigWli from 

load. The output of the bufft~r is fed Hrmugh avariabk n:sistor to the povv'er anrpEfier. This 

amplifier then ampliHes the sound for ~wdib!e hearing through an earphone. 

Part of the filtered sound. {torn the fiUer is fed to the solid state osdHoRcope !.-:h·cuit 

which sh(PNS the output wavt~fGrm of the heartbeat 

1.3.1 TRANSnUCERS 

A Transducer is a (kvict that CIJ"nverts one type of energy or phystc<d ilHribute to 

pressure sensors [3 J. The device may he !;:{ectrical, photonic, ekctro··nIKchanicaL electro· 

There art two types of transducers: 

a) Input fransduc<x ,-vhich (01}v!;:rts onc fonn of energy int,,) other such as sound, light and 

other physical quanti.ties into <'l.n electrical signal e.g, amicfophone (which converts sound 

energy into eter.trical energy) photodcctrkmateriab (which convert light energy into 

eiec"ric",l energy) piezociectric energy rrystal (VAllCh cO.riven heat energy into electric 

energy) [.4 j. 

9 



h) Output tn:mSdtlCer on the other hand, converts electrical signals into energie~ ofpby;,;ir;;;d 

are sornd3mes caned rnic. They'n:~ used In many applicndons such. ,is telephones, t~lpe 

nx;order;,;, hearing aids, Eve .md recorded audio engineering in radio and tdevis10n 

i:1S ultrasonic checking f6j. 

A tnicrophone is rnade to capture 'Naves in (,;lr, \vakr or hard material and tnmstire 

thern into an electrical ;,;igaaL The most eornmon method 1~':; through a thin nwrnbrane 

producing some proportional ehxtrical signaL f.;1ost rnicrophones in usc today for audio u;~e 

gentfiitkm to produce the signa! {rOnl rncdwniral vihrations .. 

ClUTeat dniwn from. the antenna of a radio receIving s;;.:1", the 'Ne~l.k output of a photoelectric 

H~pre.senting sound in microphone circuit and for lHnny o11H.:r purpo~;e:,;. . ~. 



Typically, small variations in input voltage produce corresponding but much larger 

variaUon in the output V01t<'IW;, The mtio of these voltage changes is called the gain of Hli:' 

arnphfiers can he cascaded if greater amplifkatiou is reqtlire<:L Such an mnplifkr is calle.:,j a 

Ampli.!1ers af(~ usuaHy c!a.ssitled hy tht:: type of dectrkal. denwnts in the circuit. 

mnplifiers are C()Hneckd by condenser mid diwct-cGupkd are eonneckd 'Nitbollt such 

dectrical components. and are used r()f alternating currents of very Imv frequency, Audio 

hequency ampUGen:; are nperakd at uhoot B to 100 kHz, Audio mnpEtler \vas used hecause 

of its Hdv,mtages over oth(~ types of anlpHt1er for the design of this projecL 

I
····~·····-····~····················~·······I 

or '·1'1>( ,'r I.'" ,1 : ...... --_ ...... L:R::~_.J ! INPUT i TERMINAL 

~ ••••••• nHn.~.~ •••• n~~ ••• ~~.~~ ••••• ~ 

.-;.'~ 

Fig 23: Cin::uit diagr::U"ll !.:;ymbolhr an Or-Hnnp. 

Tbe use of operational arnplifier as circuit hlncksis much easier and clearer than 

specifying their individual. eircuit dements (transistors, resistor) \vhcther the amplii-ier is use 

an integmtt::d circuit or discrete. in the first approximation op··amps (:<111 be used as if they 



wefe ideal djft~~rential gain block;:;; at 11 bter stage limits nm he pbced on the <~co.:;eptab1e 

range of p amra eters for ew~h op~~rrnp f.7J 

The most widely used conshmt'gain amplifier circuit ii:> the inverting amp1lfiertH;C<lHSe 

it hus beHer fre(luenev f;f~lbHitv' f8LThe outf~ut is obta1ned lw mnHin!vinr; the outrmt b'),' a ,).,1 ...... .l t ~ Ad ~ ... 

fixed on constant gain, set by thelnptrt resider (Rin} In tbis typ~~ of arnpEn~,~r, the inpot 

voltage is applied to negative terminal of thz.~ HmplitleL 

The inv<~rdng amplifier inverts {md ampldlts a voltage (multiply by negative constant) 

The gain of the arnpliner; 

23,:tL NON· INVRRTING AMFLIFIER 

The nOH,inverting ;;\mpliHer only arnplifies thl:.input volhlgcvvitbout inv<xUng (he 

the amplifier. 

r-rNPUT--1 
L .......... _~ ......... ~ .. _ .... j 
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Ttu:: vQhage gain ofthe ampHtkr with feedhack 

rntrrs me el{~ttronic cifcuits designed to alternate Of e!irninate ~;igna!s of l.mwanhxl 

passive based on th(j components that make up {he circuit. 

e} Band EqrmliLcn; 

elem~ms. The OF.AMP pn::rvides v(litage mnpHEcatlwl [md signal isohdoll or buff>;:.ring ! 10] 

13 



Low p<'l.i:\S flHer is a filter that passes 1ow-frequency signals, but ahernatt~ signals with 

frequencies higher th.an th{~ cut~off frequency? The actml! amount of alternation for each 

frequency varies from filter to mter. Sometirnes i~alkd a high-cot filter ()f treble cut fllter, 

V/hen used in audio application [ll j, 

The concept of a low-pass filter exist in many dHh:.rent forms, in dectronh; circuits (like 

and so nn. Low-pas~; filters pl.ay the same rok in signal pro,;:essing ill], The drcuit Sh~WHi 

F":1/ (2n PC) 

;(. ~1, 
.,. ............ ~./ ... ./ ... i\/···~··········· 

1 

f C1 

3 ! .,. .... ................... ~ ............... . 

. Heynnd the cut-off frequency, the gHi!1 does not n:::duce im.mcdiatdy tn zero, but reduces 

with a dope of 20dBldecmle (thh means the output reduces by a i[tCiOr of tOO when the 

14 



2.3.4 LEO DISPLAY, 

to off;;r v<lXious solution where and when and LED display had to be integrated into an 

electronic system, The main improvenlent was the fulHmnsistorlzed designed providing 

The LED Display (Pocket osdHoscope) incorpor<:lles in this projed; m.atch the nef,;d of 

, >! ~'!! I ' I' J' . . neal!!). care protesslOfW1 an;: )lOHHX lca lnsilluHon. 

Thj;:; dispL1Y consist of !1minly, the dot·bar display dri vcr (LM3914), Johnson connier 

{40 17) and the displ<!y unit for disphlying the OUfputwavef:nHL 

1l~Jcct amplifier \vhich cOHU'o1s the type of display, har or singk LED. A high input 

lmp;xbnre built~r operates >~;;.:1{h ;;.;lpwis frorn ground to 9\l, and is protected ag.ainst r(:verse 

\vhich lsbia.sed to a difJercnt comparison level hy the comparator 'vVi.th switch on another 

they Hi!. khHV positive voltage (intern d) of L\13914 is designed to adjustihle and (h;vc!op it 

nomrrw.l ).,25V In;twctll the REF nut (pin?) and REF .ADJ (pin 8) ferminals, The reference 

current 1. (h<:~ !lov/ through the output set resistor R2 giving OtHIH.H vo!tHge m 

1 S 



and controls bar or dot n1!Jde operation, 

When the voltagt~ at pin 9 is sensed by wmparator; nornjnnl!y referenced to positive 

VO!t~1W:;, the ch.ip is in har lnodt~ '.vllcn pin 9 is above this level; nthenvise it's in dot lnnde. 

The cnrnparator is designed s{) that pin <) C<'l.n be kn open cirr:nit for dot mode, 

In Hri:., case, we need a counter that will provides individuill. digit output rather that a binary 

of sne output and this is achieve by adding a (kcod{.~r circuit to the binnry counter. 

Hmvever, in mDst cases it is much sirnpler to use ~) dlJfemnt counter that '>vW peml1t much 

simpkr decoding of individuai digit output. 

For {,~xa.mpk> consider tJw counting sequence to the right (i.e, counting GOn, 1000, I 100 

\vhich represent 0, 1, and 2 which continues to 9),1f actually resenlbles tbe; behavior of a ;;hHJ 

register more th~m a counter, hut tbat need nm he u probktn, Indeed,i! is easy to ll,se n shin 

register to irapkmenl ;3uch a counter, in udditi{>r1, it notice that ei'l.ch !ega! count, may ddke 

accomplished with ,1 simpte tv.JO input !\ND Of NUR gat<:~ monit!.idng Ow output state, In Hus 

rcf;;:rn::.d to <'!s JOUNSOr-{ COCil<·-rnNG SEQUENCE and the counter that impbmenl {his 

approach are c(dkd JOHNSON COrn .. rTFH, Thus Johnson counter consist of ten AND gates 

'which gives {he output w'l'dch arc rnatch to display screen and the nip~nop:-; to change th,~ 
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The ""uuter " equ[vak
ut 

,n the CMOS !Cg 4017 and 4()Ti, coll
ute

' th., implement this 

flops, and therefure has 32 possible binary s,atcs, yet only ten states is use, The fom state 

connter uses only eight of 16 """,hk states, therefore a circuitry that will filter out the 

even if it lind, ,,,<If in au megal raodt when lirst power up, 
However, ali the live stage l1ip,flop adjacen' to tbe other not directly dnven from the 

output of the >Djneent one, Rather, the compliment (\utF\l'~ are ANPe<ls t()gether, and the 



D.ESIGN ANI) nvIPLElVIENTA'fION 

J. L INTRODUCTION, 

produce the device at a low cost without cornprornising both hmeHfmnhty and efficien<.:y. 

This devict~ is C011cerned 'N1th the design of its component units, which are nude up of 

seven nnits with each unit consisting of different components perhrrning vadous tasks. The 

.Lt PO\VER SUPVLY tJNIT, 

It operate on a very litHe current \-vhleh Me suprily hy t'<},'O 9v dry c~~H bAt{;ry wifed in 

ser1{':$ and tapped at the junction to obtained ~9v to o+Dy. 

18 



3.2 INPUT TRANSIHJCER STACE. 

'1~' <.. • ~~ 1 3 h' b . . . ~ ,; ms Gwge conmsts 01 tIe tranStlHC€)f W _le ~ conv~)rts SOtaK! energy 10 ~)!ednci.U 

energy. It consists of a condenser microphone, which is being pmvered by a 9\;' (L:; 

""pt~_1" Th,·. 1·"~''"-r'··n<'nl"'-> ;<" Y"l''':!r' "p" "jf " <;t","11')<:r-;·'l""· 1",.,._:) ':!l~_l {-,l ,,, .... -'t n-"c'-r-'-'-_f',t'l'"·'1''' "f'-t"" • .;lVi- ?j~ J ~ (, .O.·~ -'~h .... }J... ... tl ... ~ .l~ .j..> ~." .w\.J ........ . ~ ... "- ... (.10. 0....; ~.~." " •••• (~ ........... ~ t,~.<;, .... =~\J (. .o.\.t ........ <.:.'Io •. s ...... ~. ...~l. ... ··~rH .1..$" ..... J ~ .. <:.-. 

ni1)lAe on r\x: h.eud to the lnkrnnhonc t ). i 

Fig. 3.2 input transdUCt~f circuit. 

!9 



The output current fmnl the mkrophone is given by; 

Assume HI'" 1 OkD~ }>Akrophone impedance = 20DD 

tOllt 10000+200 

Output voltage frorn the mkrophofl0 is given by; 

11 '}} 
~(OHt ::::::: lout \1 

3AVRr~Al\lPLIF[En STAGE 

This slag'') is designed to amplify input signal hom electrou miCT(}phone by n 

achieved tLc h~rnpeml:ure stalri!iz.atiofl (i.e. it nmin!:ain <:Lc operating point) through the 

20 



Fig .3 ,4 pr;.>-arnpH fiel' cireuit 

L'/ hI'" = v j , <. . fi 

and 

I,. ;;;; 0301A;",... ;:: n 01')1'1" '\ ;5 2:> -, _ .. "-. ,-' ~ 



3.5, LED INJ)ICATORUNIT. 

\Vit!1 the n~ference to complete circuit diagram, the output of stage two is Jz.A into the 

light indicating ::'itage, which is a DOlly invtliing ampHner, it is designed to achieve a gain of 

'l'~ , d' '1' ~ "4' ! operates on. . fIe rw lcatof stage is S lO\Vn In llg ,), . be O\V 

Fig :15 led indi.cator CifCUit 

"'){' I , -::::1 + ,J;) l{{j' . =- I .-\. 70 ?J .. 4,7k""~ . 

;;;; ? lIt 

3Ji DiSPLAY UNITy 

This unit is cnmpose of Johnson counter (Logic Circuit) v/hich nHlkes one ont of the 



Ont-:bar display JriVt=;r (LMJ914) is oHen used (l.S dot or bar graph display dne to its ability; 

that 1S as ~t bilT graph ,lisph(l it c,w. light up LED connected toil. in fc.:;ponse to the input 

signal {Le. Ow fluct"uating vultage), This is achieved hy (;onnedi.ng pin 9 <>f LM3914 to the 

vee for bar display and pin 9 to pin 11 for Jot display. 

\VhHe 4011 is Hsed to generate pulse of regular frequency OWl is used k) cp;)ate un 

oscillmion. This pulse are in the soUd state oseHlnscopc to control t1nle bm~e, so that ~;nch 

nutput of 40I7is generated per se.:.cmd, while tbe UA3914 give the mnplitude in response tt) 

the inpm signal sueh that output of LI>A3914 & 4011 ,1re com.hind hy the lOOLEDS \ivhi~;;h 

;;; ............... ; tM3l),4 

Fig 3 LED Display Unit. 
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The iiequency of operation is evaluated using the I:;Jrmub below: 

(T) 
F 

24 



},7, PO\VER A!YtPIJFIER UNITS. 

'fb.3 povler amplifier is built aroun.d a ~"~ Vlatts po>,ver anlrdiHer integrated 

circuit \vitb huih in biasing and inputs that ar~) reiCrred to ground, 'fhc, a1Tipli fier has a 

gain of 20 and can drive any type of loudspeaker including hn:v iml1crbnce one~L 

25 



CHA_PTER FOUR 

TEST', HJESUI" 'TS }\ND DISCUSSION 

401 Tl':ST _ANn lUtSULTS, 

The physieai rea1izal1nn <:)f the project is very vitaL This is 'where the t1mtasy of the 

whole idca rneets reatHy, The \vork at this stage is not just on paper hut <'!;'i, a flubhed product. 

Ai! components were tested imrnedi~\teJy after purchase to determine their operability and 

conHnned stated vahJes. Testing '>vas carried out using a digital rrmHirndeLMost of the 

c()mponents ft'ldles5 Hum thell' statedvaluc though falling within the luanufadurcm operating 

range. 

The construdirm of the project was done first by (lssernbling the compommH on il 

hreadboard, with the e:xceplion of thc display ~NhoseGonstruction was done directly on the 

vemboard. \Vben the circuit performed as required, the cornponentswere theniTanderrcd to 

tbe veroboard v.Jith exception of the hattery, electric 1rricroph(H1'~, ·'lohmJe (ontro1, $\vitch, 

_I' -;. '.' "~ d I 1 1 ., , < 1 . ~ 1 . 1 l"· J n~dt ernntulg· dlOC,CS an' ·WBO rwone HiCK.. WillC 1 \V<Xe cOmW(;(eH ;,rmwn sta.nr a1"(, m:.:;uwte<"l 
- ~ y' ~. 

cables, !e ba~;ewerc used in finkr not to can~;e danume on the Ies in the nroce:.:;s of soldcrhh~. ~ 4 -

Before the sohk;r.ing Vias done the con~qJonent::; knnirwl.s and the ne\vboard strips 

were cleaned, At the time of sollkring can.~was t~iken .to prevent the damaging of the 

cnrnponcnts hy the excessive he,'ittrom the soldering iron, Carc v.ras abo tabm 10 avoid 

bridging the adjacent copper strips on the verohnard during soldering. 
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The test '.vas carried out by testing an the cornpollent use in thb; project in order h} 

deknninewhether there is short (jn:,uit ~'H1d open circuits in the ciTcniL The outrmt of the 

stethoscope v·/as connected tD the inpnt of solid state osciHo::K;OP{,\ which is triggered ~-rt a 

cert<l1n dock .1iequenGy and the result \V,H'i obtained fr..it v,(dow,; type of patient whh respective 

heart heats. 

4,2 TEST R!':Stll/L 

r:'l-::;;;::;:r" Nr'·f~:~··!~)7:i·l-i--""'·--r·----·-~l:;6s'~·l-:::l'I·()---N''-'~''''-'T)'n------'' \' ;;--}';'1--',' l:1L-~E"i'T--~---"----"-- .("Y!''j.;i::p----; r1:·"········ .. ~ .. ······: 
. t::;'. A l~. n ..• L .. _ , • j,. !. ... l . A ;.~ -.... ,:~ .• ) . • •••• L ... . , 

I i I I , : RfSlsrcr 'f;/) n' : 
: \. :'.;.. l)J {ill., "'": : 

l~------ ...... ·~-·· ........ ··~,,-- ........ ·~---l .. · .... -->~ .. -- ............ ~-- .... -- .. ···~ .. "-- .. -- .... ···~· .... ·--........ ·---.. ·I·--·:·-.. "······ .. · .. ~·"········ .. ·~" .. ·· .... ~ .. I 
i 1 i 0 , .to,,\! output \ 

~" .......... ~-- .. -- ...... ~-- .. -- ... --~.I .. --..... ~---- ......... ~--" .. -- ..... ~~---- ......... ~~ ............. ~ .. __ ..... L .. __ ._" ............... ~ ............ ~~ ........... ---J 
i . 2 1 20 ! Loud outpnt v,'lth no I 
III j 

1 1 I dist.ortion I 
! ..... ~ ............. --... --............... ~" ............ I~ ..................................... ~.- ............. ~-- ................ ~ ............... }." .............. ~.~-- ............... ~ ................. ~ .......... l 
!:; ,'4G : Loud output wii.h n·.) i 
l ~ I 
,i I ",: .. - . } 

j j mstortlon j 

l· .. · .. ····~·~······· .. ·· .. ~ .. ······· .... ·~ .. ······I~ .. ·--.. ··· .. · ..... ~.~.~ ........ ~ ............ ~ ........... ~~~ ........ .t.~ ................ ~ .............. _ ............... w ....... .l 
j 4 lSi) I J opd Ol'tpq! won, q(l. i } i /, ,~- .-' .~~. . .0.. . ... ~ '. l 
!; l ; 

~ ~ :. ~ : I I : dIstortion : 
f .. ·~ .. • ...... · .... ··-........ · .... ·• .... · .............. -:-.................... ~· .......... · ....... ~~ .............. ~ ................. ~ ............. ~ ................... ~ .............. w~ ................... ~-........ i. 
l':; ; ';;:P1 I I' """"j ')'j"""! "j;'l~ ; :; .. , : v'. ...tH ... ' ( ~ ~t'-"')~ ~'-'" ;d .• : 

: I ,i 1,H)denlte distortion I . , . . 
:...........~~_ ............. ~~~_ ...... _ .................. _____ .... _ ....... ~ .. _ .......................... ,..... ........... _ ..... ~ ...... ~ ..... __ ~ .... _ ............. ....--.-.-................ ..-.-.--........... _ ........ ""'"l ............. _ ....... ~_ .......... _ ........ ~ .. _ ....... _ ............. ~_ ......... ___ j 
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Cornpicte circuit diagram of electronics stethoscope 


