
DESI N NO C NSTRUCTI N F 
HE RIN ID 

WABARi JOHNSON 
2005/22104EE 

A PROJECT SUBM!TTED TO 'THE DEPARTMENT OF 
ElECTR~CAl AND CON1PUTER ENG~NEER~NG~ 

FEDERAL UN!VERS~TY OF TECHNOLOGY} 
~sAH~NA~ NiGER~A 

NOVEMBER 20'10x 



l)EDiCA, TION 



DECLARATION 

1, \Vabari John:';ol1, dedare that tb~., 'Has done by nl<;; and ha:~ rH:ver hi.':\.'H 

pn:StTded elsewhere for the mvard of a degree tn tilt, b~;;st of 111Y kno\vlr.:dge. 1 also 

relinquish the copyrights of this pr(~ect to the federal Uni \!crsity of fecnn.olog:.,-" I\-hnna, 

Vi abarj Johnson Engr. "fytz Adamu 
~~-"""""'-~~-~"'''''''''''''''----~'''''''''''''--

(Name d Student) 

~~ 

........ - ..... 
.... \ 

\ , 

;ii 



ACKNO\V LEDGE lVIENT 

First and forerHost, I want to a,~kflowk;dgt.~ God. alfHighty Ii)f his love and grace from 

the beginning thi~ <:leadetHic journ~7 tn this point in tinh~, May his lltnne bc bks~;t~d. t<'lrever 

A.men. 

Sirnilariy, 1 \vant to acknow!edgt.~ my parents :tvfL and hits. \Vabw1 fiJf th(jr love and suppon 

Victoria, h-iiss Dorcas <tndMiss Charity f(}{" their inuncnse support during tht~ courY'': of this 

academic journey 11nancially ~md Sl)iritually. I acknowledge my able project snpervisor Engr, 

M. Z. AJurr1U thr his gre~tt contributi.on to this \vofk espc.::iaUy {(}f awakening tb;; giant v·tithin 

rne, guiding !HC a.ndEnJing thn~; to go through this work (k~srite hj;., tight schdule. Also h) 

my tab tedmician, !vk /\jituwu {IX his guidaut:e during, the project \vork. 1 acknowledge the 

Also io Anuultnva Dun;3kiJa, Tam.be Paschal, Odm Anthony, Wodi Awyctu, Nwachuk'Nli 

Fk'flfY" Doctor Gaji David. Seyi Adekoya, Dapo Soyemi and many other l.mmerous nmnes to 

fnention ,,>.;i1O aHcctd my life positiVely in one W1ly or the other. f'"fy das~m<1!es and my 

lV 



ABSTRACT 

In the 'Nodd we live wday" there is a great increase in the nmnber 'Jf he~;1rlng irnpaired 

ddiKmities at childbirth and ageing, As the n<.~ed to correct this probkrn increased, it has led 

to the devclopn:"lent of dectronics. h(:ming aids. '.vhkb am devict~s that amplify sound sigrw.!s, 

and boost ,':lound l.evel to {x.HupenS(llekrr ddctts jn tbe emdrw:n structure of the irnpaired {~<l.L 

The various units consixt of th(~ po\ver unit v,rhk:h is. made up of 9voH battery,The 

premTlphHer stage which is made up of a mkro pO'Ner operational amplifier Ll>vt358 that 

amplifies the pkked up voiCt~ signal fh>m the )npur lmn&.iucer (microphone) which then 

wnplifkr stage (LM386).v;hich amplifies the signais ~md the ampElled s1gna! is converted 

back to sound at the output stage (earphone) Le, Hw output transducer. The impknlcnJatiDn 

tested circuit 
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1.6 PROJECT OU'ILiNE 
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C{}J.rlI-ruh~r~:;~ By this rx:riod (tho i}kal ~)f 
. , 

iIn-I}~a.nt~ to th·;:; ~ .. >{)C ht. c;.~ \."~:' i·d.e ~ y' .::·:~.trg·~eu;. v:{<:t;:> 



:. " 

nt::D.t~n:~.:; 



... 
~:.H~~A? n;\~:~<.> .. 



:;:. 

.": 
~: .. 

., ~, .. ,' ., 

!.. ~. t:. 



~ Secu.rity of Fit 

» L.istening \-vith HewJscts 

~ hnprovcd Local.izadon 

.... 
j·r.n· 



... -, -. ~ 

t~;:rictiC:·n.U~g: f:·u.~:r~)Z:H~ 

10 



.......... ,: •.. :.~-.. :.' ...... : .. :.' •... ~, ..... :' ....•.• :' ....•. :: ..... , ..•.. ,.".:/.' ..........••...•.. : p .. ····'n.... ~ .~ .... ~ ... ~ c~;-.:.~ '~~ ~ ~' !' : . r :~ ;... • ~ •• :::::.:;:.s_;:¢.~ .1. •.. .:;.'-; L; .. ~ .;'; and 

'. , ; ; 



4 An earphone to return the dedr.k<'l.t signal into <)n aCNH,tic one v;!-ri...::h Is fnj into the ear 

through an ear mouhl 

A typical bloek <i.iagf(i.HI of the hearing aid is ;"hovvn bdri\v. 

EARPHONE (OUTPUT STAGE) 

Fig. ::L! Block dingram of 11 he;Jring aid. 

3.101 THE INPVT STAGE 

A !nkrophon~ HlUkes up the input stage of a typicaJ hearing aid. Microph>nes 

considered; 

over the v .. hok range of frequen\.~y range of interest Thus in high quality syskm th~ 
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3.1 HESIGN ANO IMPLEME:NTA,TION 

In other to produce (i skreophonic h.earing .nid of avery high quality, the 

1. High povler output (at least! \-\inH), 

5, High sonk cbxlty. 

$ek~ctedtrom muong Hw.ny. A fJOw(":r wupliiicr capable of providing the required 

pov.;er output leveL, coupled with u k~ss voltage (rperatir:nl a .. '> low as 4vo1ts was 

required, and the i)vt}g6 i.rrtegrakd circuit meets this requirement Besides, Lt<A.386 

1. Few extenml component::" 

2. Lo>'!·,' voltage consumption (this rnakes it ideal. h')f battery npewlion\ 

4, Lfj\,V quiescent current df(t~n of 41111.'\ 

), Voltage wolin::: fh:nn 20 to 200 (i,e. 21 to 46 dB) 

rd~n.'.11i;.e opemtiorwJ amp!Hkr was chosen, This is as a result of its unique 

1, Extremely low po\ver drain, 
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3.2.2 SMALL SIGNAL AMVUTUJI 

An L\135g dual operational amphtler V'lHS llscd h:Ho amplitj'Jr1g the low level 

invertingmnde to reduce noisc r~ick up. 

Th(~ gain fu..:'tor of {he LM358 arnpHGcr Vhf:'; deduced hum the expression bdcp;",,; 

;",.,. Pi 
~ c_ ••••••• ~ •••• , 
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