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liBSTR/\ ['1' 

THE Digital Stethoscope tkcult consists of condenser microphone which 

urr~"iant('d frequencies .and then trigger to U.lllVert the pulsating ~H ~ign.dl into 

square waves for the CGunter Vl~l the AN D {?,atf\ Tb:; counter count the hmnt beat 

and display them on the seven~:segnwnt dispby through the decoder or LED 

v 
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[HAPTEH ONE: INTRODUCTION 

:1.'1 DIGiTA.L STETHOSCOFE 

"j''''i);'r'', ()p<>'''"lrr> l'"rl <"\-11'" h""I"lSll"ll'<;<;I'Ol' {,r<'nPI"l'-\ {"",.:": (l,'-' {'l'l;:'~;'<' !')l'{-l{'(> ":; (l};lnhl"'.CO-$.""' ,;i"j ~ •. .;.~lo~""""'" .. ~)'\..~< ...... ~., (.5 .. , .. U ~ ........... ~ . .I} d ....... {~· ... l~ ...... ~, .. ...... , c . .>,~ .... <;..;,c .. . .I ..... ~_.!~L ... S~:.{(i( '.', 

rneasurcment and lH::cds to iH; dOD{;with nuxirnurn conu:ntnlUon, 

;. 



The project aims at me~~s!Jdng/dekding the lwart heat and be;'lts {)(>r 

mInutes (I.e, fieM't Rate Deted.ion) %n our hospn.~h dinks or enwrg~mcy (~lse<; <1nd 

automaticaHy obtain a digaal display nOhe hlfbnnation. 

11: also aims at lktecting H~'art Defects Ji;lKh as:: Murmur, Hegnrgit;:lUon, 

Sept~lI Defects. Mitral Vahle Pmbpse, Stenosis: and others from Hw result obtained 

In the digital display, 

1.3 REtEVANO~ OF THE PROJECT 

In our hospilals \.vhere the con'l{5nlhmal steth{}s("ope detect heart beats in 

mechankdi Hnn or in analogue ntH), This dev~o~ when designed ,;viB detect the 

hearts heat and beats }H'~r minute and autmnatk:aHy display the information. 

Since the firmer (kpemb on the aO~Hracy in inaccuracy of hum<1!! 

me.dsurement. the nced for em automated systetn to tw put in pfan-; to detect Hds 

unwanted situation should not he over emphasJzetL 

The diglt.aj stethoscope ~:;ystem in Us SCHPf~ det~x:t and displays the heart 

beat and beat per minute. The nrst part of the ~ystem Is the acquisition unil which 

basicaHy consists of an actua~ stethoscope mounted wHh a microphone and an 

amplifkt circuit The microphone f:aptun;%: the am:Hbh~ signdi from ttl€' body, This 

signa.l is passed to the pre-ampHtler section krr ampHfic;.~Uon. since the detected 

pulsating signal is usually smaU, Tn{-'l amplified s~gnat }$ then pas-sed to Ow ~ow· 

pass fHter to atte~Hlate unwanted frequencies, after wh h:'b , the low ft€quew~v 



DU tton svvitch vvherl staring <l rww count sequence, 

considerutkm, The design b inherenHy safe tf)r severa! n:<lSOn5: 

>go The only contact of the devke with Uw wwr is the end phx:e of the 

*' For the construction of th.b profect. high vOHage or rUITent h; not required 

in the circuit Hence for any acddentaI exposure of conducting v.'irc, It 'NiH 

have little or no dh~(;t to the user, 



2,1 I-lTERATURE REVmW 

An electronic stethoscope ((w stethophone) ovenxmws the low S()lHld h::veb 

encounter in the early type uf stx.'thoscope hy e\(;.ftrkaHyampllfying body 5011nds, 

This kind of stethoscope fans into different rakgorks, those concerned with ;"ignal 

enhancement. those with hoth visH.a! and audio out put and those with a recording 

device, The letter comprising a vihratkm tf:<1H:>:;dun;r. an amplifier. a headphone 

.arrangenwn~ a pre"f~mphdsb niter nleans for emphasiz~ng high fi"€:'quendes, <l 

scbrnitt's trip.,ger circuit whkh ctmverts s'm.w50idai signal to a 5qUdlT \vhich is 

used as a dock inpnt to th·e C{)Unh=:f St~ttion> a decod~~r and a seven segment di.spby 

of which this proJect t;1Hs Into the fnrmet' groups. !ike thos(~ o:mcemed VIHh sjgn~i 

enhancement n~qtlked earpie{x's in which different sound signal are sent to each 

of left and right ears of a user .md those with hoth vfsualand audio output displays 

its infonnatl<>n in a tdeviskm or an ()$dHosC(.lW.~. An these are inefTIdn;\: because 

the accuracy sUB depend on the hum.an me,~$uwmt:nL 

To over come these prohkms. t.his project Intend to provide a solution 

using a dfgita! dectronk drcuH that 'would dbplay t.he (xmnt of the heart beats and 

beats per rninute and stored iL 

and Io\-v signals, The;~e circuits ~re n:quired when dat.a mHst be stored, used for 

cakulaUoH or dispbyf;d dZ numh·ers am1for kUers a~i in the G:lSt: of this project., 

They are mostly appearing as a discrete or inh.'gt'SH:ed cln:uK<; peS) 

4 



v:hieh ispopulady known as mkroprocessors. 

r------~Ite;i-stnr-l;ii;-e---~-'I-----~V~llties-------l-~-~f{;iera~~{;{;-----J---P{;wcr-Rati'llg--l----'------St~l-biiiiy -'------] 
f--::;-:--;-:-------~,~---------~--------------------l--------~---------~----:--------!--;.- -----i:--:-7-'-----------------}---:-----;----:---------- --------------l

i ----;~-:--------------------------
j ;')o<id C<lrbon 11---- 10MB \ ~ 10% 10,125--1w : I >'Hf I", 

\ i! ! i 

i C.rhon Film 11 - HlMil I ±S% ! (j.nS-!] I Cood ! 

I Metal (oxide) nlm 1, 1 ···10M)) I ±J.OA, 2% IO.125.1W : Very Gond I 
i l i : ! ' 
) ',i j II I,' 

1,. \Vin; wound 1 O.1--15kI 1 :t 1<% \ 1 -- SOw Good . ! ~. i 
1. ___ ~ ______________________ ~ ________ ~ ____________ J ___________________________________ !. __ , __________ ~ _________________________ 1. _________________________________________ J. _____________________________________ ~ ___ J 

Table L 1. Cmnrnon Type-s ofHxed Hesbtor. 
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volume controls in radio and tdevbion set.K 

dn::uH: In which it is being uSNt 

f
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For resistors in series, CWTent nnw through is tlw same an~J the value of its 

combined resistor is c<:dcubted as: 

calculated as: 
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L23 Diodes 

rl··l~(., ,jiqi1
cH

; ;~; ." <:(>1:'\' c·r·'·l(l:j,.·t(·~l" (li'\il'{":"'~ t'l'1:>" ;,'ll,"'\'',''<; '·l'li·' i-'lnl!\! I){ "\:jr,r:.:y\" if) I"f'lo' ("10 i... , , ... <...J .... (, .>... ., V,L .. <, <.. .. ..<." .r '''.. • ,., l ., • v ...... L " L .. " . I L, 'L. , "r •. J <. -' .,/, 'r 

diode for signa! 

Other types of diode have the ;;,bHity of emitting light vvll<::H ClilTent f1cnvs 

LEDs ::~';; well ,lS their symbols are shown in fig Le!. 

········· .. ~· .. ·r=::.=I.·.·:=::]· .... ·········~· 
- ............ ·I<~} ...... ·-.. · .. · 

faJ 
(cj 

Diode types and ?':;Ylnbols (::;J po\'ve1' diode (b) zener d!ude ic1 . -' 

2,2.4 Transistors 

d.evices since· that tile.? Cd:} 
" types or 

CCl'!st'ruc;:lnn, PNP ~md NPN. 
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\VdS taken fr'orn (j 9'-1 constant yoltage ;wpp~y obtained fforn 1000t1f c.apacHors, 

9'1 
fl9rnA 

Hence, the current requirement of the microphone is obtained through (j 

10KH resistoL This lS used to hias the rET inside the electric Mkrophone which 

.as shown in ngure 32 below, 
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Tn CnupHng LOipadtor 

Fig,32 Com,:kns-er Mkrophr.me 

The condenser mkwpholle and the lOki! resistor finns <'l voltage 

divlder/rwtwork that is balanced in the absence of sound pressure ~mringe on tJH~ 

condenser microphone diagranL As sound pressure lrningcs on its diagram, its 

capadtanc.e varies s~ightly; hence nude A e;q}f~rience a fluctuation, It then 
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2:rg 100 x O'{l4? X 10'(: 

Recall, 

For a non -. imrerung amplifier 
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3.6 VOLTAGE FOLlf}\>VEH UNfT 

The slgrui (lutPUt" from the 10',/,/ rV!SS filter unit is fcd to tht> <"'Gltage fo!bv'/f.T. The 

1 "iN 

(Frunl 10\\> .. P''.~:;S f;)t:~i) .. -~--lt>-



':ii'(:"i:,,',: l','ci',';' ";',';\-";' (i':,',n', 

:,n',:,:, 

:. 

, ' 

:~::.: \n{}·~·\:}: ;;1 



~ .. , ; 

~ " 

( ~ ~:' ~ ::. ~ . '. 

':\ :, 



\1 (~: (: 
U1 



'" 

" >;. 

,', 
• :. < .~ ~; 

-: . 

id 
" 

;, 

" 

":: .: ;.~ ! , : ~ ; .. 

" 

'} 



'.'.: 

···'i· 

,,:.: .', 
':.' 
:;, 

-:;. 

:X.· 

.. ~ ... ' .. 

<:.;. 

;;~ .. 

.'.~ .' 
:;.:' 

'" 

-:.:' : .. -; 
; ... ' 

Ii " 



{i: '.~': it::; ~ 

f .;-



!";"~'~:":-"'T":"'-':":::;""'-::"":-""":'"··~··:·········T'··':;:·'··'·'·'···"~···~~···~:·)···' ········-···T·:·:::;;-····-·····-···r··:;·-····~·····-··T ~···;·~-····-······r··:··::··:·-! fe:.,t I l.}esu lphon of test f Itl 1 It,&, I ~L:s I ItA I k .. ,,3 j K6 
! i I \ j : \ 1 
:·-·····~ .. ···• .. ·f··-······ .. ······,,···--· .. ····---········ ..... --~ .......•. 1-.--~ ........................ -: ..... ~ .... ··--······_······1·············--·············+······ ... ·····~········ .. ····l························~l········· .. " 
j 1 i VoHage hetwt~en I ! j i i ; 
': " I 1 1 I 
j \ ! i ! ' i ; , ' 1 } I 9 '} ; A ''',~ , q 2'. I {"!" I n 14 1 (' 1" i \ +V-CC 31H' gromH;!. ,;}V I ~j.,hJV \.,> ",v : ),i..hv ; 7 •.. v : .1.dv 
;: 1;: \ I i 
i i.. l' I \ ! 1 ; 
j r usmg;1 DMM Iii r I 1 
: I ';. Iii 
1·----~f·-·--·I· .. \i(Jt~l;;:e·~·b;i~~;;e·~----·:--l~--··" .. --·~· .... ---l·~·----·~----.... ----"l'--.. ·----·-----··----.. t--·-----·-----·~------i'·--·~-- .... ---....... , ........ --_ ... 
; 1 i; r I 1 i 
1. ! Vee and gronnd i .. 932v 11 .. 9.31'1 \ .. 9,24>1 j ~921v IOv i Dv !; . I j;;: 
; I j;; I I I 
I I using' a DMM 1 ! ! i i \ 
iii \ \ ' . ; 

1-3-!VoitaWb,;tw;;;Il-:vt--~1---1----+----+--i---
! \ : I ! \ ! I 
! \ in and ground I on.amv I ZR3mv I .. 5,9nw \ ~lJhrw \ -- i --
'i I I I ; . ; 
~ ........... -· .... i-... ·.-... · .. - .... ~ ... ·.-...... - .... ·~· .... ··-.. ···!~·····-.. ····-····-.. ·t-·····-.. ····-····-.. ·; .. ·-· ... - ...... - .... ~.1 .. -.... - ..... -..... -.\ ... -............. ~ ... j." ............. . 
1 4 i Voh:age ht'twe€~n V: I I I ! i 
\ i \ \ \ \ : j ! lout and ground ! 2.5Hmv ! tt60mv ! OA3mv I L30mv I B.3{}v I 850v 
L ...... _ .... _ ... i_ ............. _ ..... ~ ..... ~ ..... ~ ..... _ ...... ~ .... J_ ..... ~" ............ ~ .. \ .. _ ...... _ .... ~ ..... ~.l._ ..... _ ..... ~ ..... _.1. .. ~ ... _ ...... ~ .... ~1 ... _ ...... ~ .... _ . .i.~ .... _ ..... . 

Table 4,1 tests and ReSUlts in the digital stethos(:ope 
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