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ABSTRACY

t the world we live today, there is o greal inoresse in the number of hearing unpaived
prrsons due o noise pollution in urban arcas, aver exposure fo industrial poise. infectons,
detormities sl ohildbivth and apetng. As the peed o vorredt ihis probiem g;;ucm,d it s ted
v the development of electronios hearing sids which are devices that amplify sound signals,
andt boost sound level fo compensate for defests iu e cardram stracture of the impaired ear

s

Pl varions units consist of the power unit which is made up of Yvoll beltery, The
pregrnplifier stage which is made up of 4 mice power operational amplifier LM35E thal
amnplifies the picked up volce signal frowm the zin{}z,sf; yransducer {microphons) which then
convarts the signal (sound) into olectric signals, The electiic signals ¥5 fod into the powed
asaphifier stage (LM386), whish smplites the signats and the ampdified signal is converted
back o sound af the oulput stage {earphone} Lo, the output tansducer. The mmplementation

of the erire work was achioved with the real-time Implementation of the conetructed and

tested girouit,
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3 Amplifiers which is osed 1o amplify the sound picked by the microphons.
4 An esrphone to return the dlestrical signal indo an acoustic ong which i3 fed mio the ver
through an ear moubd

A vepieal block diagra of the |

././.’~

A /",
{/ PRE- POWER
P 5 AMPLIFIER o AMPLIFIER "
; frmssreneern s s PR fag
H i SEAGE SETAGE
\‘\‘:' - . ~.
MECROPHOME B

(WPLTY STAGHE) EARPHONE (OUITPLUT 8TAGE)

Fig. 3.1 Block diagram of a bearing aid,
AL THE INPUT STAGE
A serophicns mokes up the i stage of o typicad hearing sid. Microphones
are devices which acis 3% frassdurers 0 gopvert acousiic signals (sound waves) o
clectrical signals] 10}, Microphones veme in all shapes apd sives. When choosing a
mwrophone  for any  particslar application, the following  Iogtwes peosded o be
considored;
The frequeny respemse va axis The wivnphone should respond equally 1 sounds

e

aver the whole range of froqueney range of mderest Thus in bigh gualily sysiem the

graph of signel owtput voltage plotled against frequency for a constant scoustic jevel
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L2 DESIGH AND IMPLEMENTATION
bn other b produce a stereophonic bearing ald of & very high guality, the
ioltowing systems requirements were put into consideration;
b High power cutput {1 least | watt),
2. High sensitivity,
3. Low poise disloriion,
4. High efficiency,
5. High sonic clarity,

Brased on thess segoiroments mentioned above, the SYSISHY OOMPONONS werg
selected from among masy. A powsr amplifier capable of providing the reguired
power puipat level, coupled with o loss vellage operstion as low as dvolls was
required, and the LMAES inteprated cirondt moots this reguirensesd. Besides, LM3%6
was chosen beoguse of the following characteristios,

1. Few exiernal components,
2 Low volia

e copspmplion {this makes it ideal for battory operation),

=
R

&

3. Wide supply voliage range 4-12v or 5-13v,

KN

- Low epstescent cunrent drvain of 4ma,,

- Yoltage gaing from 20 1o 200 (Le. 21 0 46 4B

v, bow distortion of §.2%.

£

sanilarty, in the preamplifier siage, the LMRES micro power 3-termingl voltuge
elerenve operstional amphifier was chosen. This i as a roself of it e
characieristios such as;

1, Extrensely low power drain,
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Where V=0V {operating vollage)
AL 5MALL SIGNAL AMPLIFIER
An LMISE dusl operational amplifier was used for amplifving the low fevel

silivoli-range wivrophones sip

al. The eperational amphifiers were configured o the

inverting nude 1o reduce noise pick up.
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Frug 3.3 LMISE amplifier

Whare By =200k82 {The feedback resistance)
1,7 22083 {The Juput resistance)
Ry= 22682 { Ve Microphone impedance)

Thus, the ampdificrs voltage gain
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Fig 3.5 Cirowty diagrwrn of supply ursl
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