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ABRSTRALT

THE Digitad Stethoscope ciroult consists of condenser microphone which

detect the beart beat in one minute, The pulse signal is amplify, filter to attenuals

unwanted frequencies ad then trigger 10 Convert the pudssting ac signal ingo

sauare waves for the counter via the AND gate. The counter count the heart beat
and display themn on the sevep-segment divploy through the decoder or LED

driver. After ong minute, the infornwtion is held on stored in the segment displays

vig the decodery and counters, henoe, the counter are resel o zero by 8 push

button switch in starting 3 new count seguence,
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1.2 AIME AND OBIECTIVES

The project alms ot measuring/rdetecting the heart beat and beats per
minutes {Le Heart Rate Detection} in our hospiiels, clinies or emergency cases and

autenmatically obtain a digital display of te Information,

i oalse aims at Detecting Heart Delects such as Murmur, Bepargilation,
Septal Defects, Mitral Value Pmiapse, Stenosis and others from the result obiained

in the digital display.
1.2 BRELEVANCE OF THE PROIECY

i our hospitals where the conpventional stethosoope detect heart beats in
mechanical firm or in anslogue By, This device when designed will detect the

hearts beat and beats per minule and automaticslly display the information,

Aince the fumer depends op the accumacy in inaccuracy of human
measurement, the need for an automated sysiem 10 be pul in placs to detect this

upywanted situation should not be over emphasized,
1.4 METHODOLOGY

The digital stethoscope system in Hs scope detect and displays the heart
best and beat por minuie The Hrst part of twe system §s the acquisition nndt, whivh
basically cousists of an actual stethoscope mounted with a microphons and an
amplifier circuit. The microphone captures the andible signal frem the bady. This
signal 5 passed 1 the pre-amplifier section for amplification, since the delected
puisating signal 5 usually small, The amplificd sigmal is then passed to the low-

pass filter to aitenuate unwanted freguendies, after which, the low freguency

2
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signal Is then passed to the » SChmity's trigger 1o corrvert the pulsating ar, stpnal into

e waves signal for the counter iy rough the AND - gate,

Meanwhile, before LeRRting commences, the §$% Hamer in monosiable mode
B triggered by resistors, apacttons and a transistar petwork and s tmg ny
Camponents {a resistor and Lanaritor network} by pres 55i0g a push bulinn switch,

Hence, for a minute, the rounter ount the heart beaty andgd display the resuliy on
the seven-segment displays via the docoder ar LED driver,

After & minute, the indormation is held or stored i the segment displaved
vig the decoders and wunters. The counters are then reset to zeros by & push

button switch when staring a new count Epence,

SAFETY ENPORCEMENT AND INTERFERENCE

Balety is one of the paramount musignment of 2 staff iy an engineering out-

e in this project design, the safety enforcoment and iterference is gt dnto

wonsideration., The desipn is inherently safe for several PEASOnS:

# The only comtant of the device with the user i the end place of the

stethoseope {ie, ricrophons] placed agatnst the nock or chext
For the construction of this progect, bigh vollage or curvent ix 0ol reguired

i the cirouit, Hence for Ay socidental enposure of conducting wire, it will

have Bttde or no sffect to the user,




CHAPTERTW::  THREORETICAL BACK GROUND

2.4 LITERATURE REVIEW

An edectronic stethoscope {or stethophone} overcomes the ow sound levels
encounter iy the early type of stethoscope by electrically amplifying body sounds
This kind of stethoscope falls ot different sategories, those converped with signal
enhancement, thuse with both visual and audio cut put and those with a recording
device. The lelter comprising s vibratlon transdocer, an amplifier, 2 headphons
arranpemen, & pre-emphasis Glter means oy cmphasizing bigh frequencies, a
schmitts trigger orouit which converts sinuosoidal signal to 2 sguare which is
used as a clock input to the counter section, s decoder and a seven segment display
of which this project Ells into the former groups, ke those conoerned with signal
sphancement reguived earpleces dn which different sound signal are sent to sach

of left and right sarvs of a user and those with both visual aid audio outpoet display
s information in a Ielevicion or an escilloscope. 8l these are inefficieny beoause

the accuracy sl depend on the humay measurement.

Yo over come these problems this projedt intend 1o provide g solution
using a digital electronic circult that would display the count of the heart beats and

beats pey minute and stored i

Dipital electronic cirouits can be thought of as 3 chroult that bandle ondy high
and low signals, These clrouils are requived when data st be stored, used for
calcalation or displaved as numbers and/or lettors ax in the case of this project

They are mostly sppearing as a discrete or integrated Crouits {1C5]




4.4 ELECTRONIC COMPONENTS AND CIROUTY REVEVANCE

Elecironic dronits are made up of electronic components. Electronic components
are caiegorized gz disorels or infegrated obroulls [HS) blegrated circuits are
subdivided into sowdl scale integrations (555

L Medinem scale integration (5155

which is popularly known as microprocessors,

Faor effective  droeitry  design, adeguate kpowledge  of  electronic
componenis 8 necessary. Consequently, thiz section of the project iexl i

concevned with roviewing the sleciromic components use by this project design,
2.2.3% BResistor

A reststor 15 an electronio component tha Hmity the flow of awrrent in an
electric cirowit. Yarious ypes as well ax sizes are available commercially, The
different yypes of resistors are: the Saed value vosistors and the variahis resistors,

The four comunon types of fixed resisior are shown in the table below,

Besistor Type Values | Tolersnce | Power &@mw %m%aiai}f
“Solid Carben e 10ME 2 10%  Pi2% 4w | Fawr
| Carbon Film I 30ME8 2B | G125-13 Loonud

Metad {oxide) il 1 - 30ME | 219 8% . 8125 0w - Yery Good
Wire wonnd 31-45kF a1 § 1 Blw Good

Table 2.1, Common Types of fived Resistor,
The resistance of a resistor is measared in ohms {03} and the symbols for the

diffevent forms of resistors are shown in Bgwre 2.1,
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Fig. 2.1 Resistor symbnds {a} Fooedd, (I Variable

Resistor values could either be insoribe in iy colour codes {hands) could be used,
This system uses four colony bands, Three of the bands are closely spaced which
shows the resistance value while one fourth band fs oben gold or sibver [though

other exist e ved, brown and Blacksy is the tolersnce, The table 2.2 below shows

ihe eolour code of a resistor and its corvespond bands values,

1% ihgit | 2% Dight Multiplier

Tolerance

T A O PSSO O RPUITRRPN 3

Broswn % 3 v 43t +1%,
Hed 2 2 i 4 2%

(irange 3 : i ' 107 ~

Yethow 4 4 "

Green ’ = i
Biue v £ v & ' ji3e

14y

Vinlet {mauvel 7
Graey 8 # | - -
White i 3 -
fosdid - ] FRER + 5%
Sitver . . 147 30,

Mo Colour - - ' 2765,

Table 2.2 Coleur Code for Resistors

&




in amplifiers

ey

Hesistors play vital role ia electyonic Croaits, they are ssed with active devices like
or rectifier devices, with capacitor Lo establish tow instant and also
in voltage dividers, Wire-wound vesistors of wery cluse tolerance are used iy

measuring equipment while variable resistors or polentiometers are ussd as

wobune controls in radio and television sebs,

Hesistors can be arranged efther Ja series oy in paraliel de

4 depending in the
circudt in which it s being used.
> },_ o

= Hy

_ 1

A ¥ b Zn Za,

" e ki T
= R
j
{al

Fig. 2.2 Arranpement of Resistors {a) in series  {b) in parallsl
For vesistors in series, current How through is the same and the value of it
combined resistor i caloulated as:

Hrow = B+ Hy

3
s

For resisters in parallel, the voltage is the zame and itz combined value is
calealated as

Brog = By+ He

srnmronrere
3

T
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2.2.3 DHodeg

The dindes i 3 somi co snductor devio

that aliows the flow of current in only one

made [rom both n ype and poypss depending on

L%

The diode can be classified as silicon ny germanium

ypes inciade power diodes used mainky

b
o

RN, enniey

or signal diode for

Other types of diode have the mitting Hght when current Bows

tarough them, 7 (LEDs). These are nsed in

sketeh of power, vensr and

P as their SV

Fig 2.4, Diode types and svmbols {3} power diods bl rener

i e
=
z

hi emithing P4
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2.2.4 Transistors

A transisiors s a controllable i conductor devices, They are active

‘.w

that they can deliver powaer toog load

wed in clrouits for amplification of signal and to

; THers are s aeis fvooe of oo
s, There are Dy iy { i,jpef; ot frans

Bipolar

™y

snction transistor {B}T)

and




























about LZMA. adopting a salety fadior of 2 in the desipn, a current of 89 - 10 ma

was taken from g 9y constant vollage supply oblained from 1000w capaciiors.

Yy .
‘Y e rnn i - »
K Goma  UER

Herwe, the varrent requirement of the mivrephone is obtained through o
LOKS resistor. This is used o blas the FEY inside the dectric Microphone which

has a high outpul impedance. €. is chosen (o be 470uf 1o block the de i the circuit

as shown in fipure 3.2 below,

g 4l 5

Yo Coupling Uapacitor

¥

- Condenser Microphone

Fig. 3.2 Condenssy Microphone

The condenser micropbone and the 10O resistr firms w vol

divider /network that is balanced in the absence of sound pressurs impinge on the
condenser microphone diagram. As spund pressure bningex on s diagram. B3

capacitance varies slightly; henee node A experience g Huctuation. #t then

i%
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3.6 VDLTAGE FOLLOWERR ONIT
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Test | Description of test i1 02 W3 Ho4 5 e

1 VYoltage between |
wygr and  ground | 9y G Ay ENAAS G.30v 914y RT3
using a MM

2 | volage between -
Voo and  ground | -9.332v 331y Fﬂ}jév A1y Ov v
using a DMM

3 | Voltage hetween -V N
in and growund H8my 283wy | -B83nw [ -A0my - -

4 Voltage between ¥
cut and ground v:fafii}mv B.6Mhmy [ 043my | L30mv | B30y 850y

Table 4.1 tests and Besulis in the digital stethosoope
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