
DESI NAND C NSTRUCTION OF A 
F BABY N.IT RI.N 

TR.ANS ITTER 

BY 

JEHWO BENJAMiN AlADJARUME 
('2001 !13929EE) 

OEPARTftAENT' OF ELECTRfCAL!CCWAPUTEH 
ENGINEERING SCHOOL OF ENGtNEER!NG AND 

ENGfNEERiNG TECHNOL{)GY 
FEDERAL UN~VERSrTY OF TECHNOLOGY; 

M!NNA, 

OCTOBER~ 2006~ 



DESIG~4 A.ND CONSTRUCTION OF'A 
FM BABY O~~jTORJt\lG 

TRANSMIT"TER 

BY 

JE.HWO BENJAM!N AlADJARUME 
(2001!13929EE) 

A THES~S SUB~jaTTED TO THE DEPAHTfAENT OF 

ElECTR1Cl\LICOfv1PUTER ENG~NEERlNG SCHOt)L OF 

ENG~NEEHjN(J AND ENGiNEER~N(; TECHNOLOGY 

FEDERAL UNiVERS~TY (iF TECHNOLOGY~ 

OCTOBER~ 200EL 



DEDl(~/\T'I()N 

sby in schooL 



DECLARATiOt-J 

................ ~ .. , . 

........... \, ,c .. :· .. l,., <1{".'-' 'i-.,., V <':'v'" , .,. . ... ~ ...... > ........ '.-<).~ ... -'.' ..... ~?l' .. '.\J?'\:'<\.; /) 
.. '. ·1 
:~ } 'r. <: ::: 

f.: ........... : ... /~:\::·.t~:c:?\ .. L\ ... . 
JEII'NO BEN.li\hl1f'--J N/J·,-lL (iF SUPERV!SOF 

NAME ()F H. 0 C\ 

SIGNATL1RL ANL} DATE 



a.nd 

~ ',,: 





TABLE OF CONTENTS 

TITLE I\,\(;E 

()l:':C'!,/\!{A,'!"!{)I< 

ABSTR:\c:r 

T/\HU.: ()F CONTENTS 

C:HAFTER ONF~ !i',n'F()UUCTi()>! 

1,2 Tran:nnilter 

Alrn nnd nbjcdivr;' 

1.4 

1.5 

Vl 

. ~ .. 
! ... 

4 

9 

II 



CHAPTER THRU: 

!4 

tvjodule ()llf 

; :' 

17 

3,3 .. 3 

:~4.1 

26 

3.4.4 

Antenna 30 

CT!A PTER FClt) R 

4.l 

42 

35 

4.4 

4.5 



CHAPTER 1"1 \T 

5.? 

S.J 



sy:nb()l. 



<:.:on'1"nUniC'liion. 





1,4 MEllJOnOLOCY 

1,5 SCOPE OF PROJ tA.T 

4 





CHAPTEH 1\\0 

ronlfl1unlccH10il. 





8 



1.2 TECHNICAL BACKGfHHJNB 

9 



FREQUENCV DLSIGNXnON 

: 

!.~ 

H!gh i"n:quciKY '. HI' 

10··1 rr: 

.... _, ... : .. 
. >L:pcr 

high LHF 

: 



point. 

2A Df.JUVATI0N OF Ffvl EQUAflON 

r-"~'--'·-··········---'········I 
} ~ 
} :: 
: \/C() : .. 
1 r·········,,-
L ............. j ___ ._ .......... ,J 

! 

! : 
: : 



...................... J(~lnt;:)n 1 

F ::: Fe .+. /\F ......... . , . . ........ " ... Lqu;dion 2 

r ::: I·"c .+. l< () \/ ;1~~( t). " ............ . " " '" ... , , ,t..qua!.!un 3 

(!) ~ ([O(1)/dl::: 2nc' ......................... . 

it tn 2nf 

Frnrn F :::: F:· .,. /\F 

{)(t) ~:;; )/r/; f d1 + 2?f rK"V,,, (I) ..................................... ljlLw{ion 7 . " 

... Equafion K 

'." .~ 

(J(t) ~ 27f/~. J<ir ·+·2;r JI-(.,:.}··~;N(!)c()~~(2,:;!i~;~(f) ... "., .. " .... ,.I::.qt;ation 9 

12 



tv1od~:lation jnd~::>.. fv·1p.·::· /\i· 
l' 
~ n: 

multipliers !o do :.;0. 



CHAF1'LH THREE 

:.Hl S\'Sl'LrVI DESIGN AND CONSTRt!CTION 

~t I i\·nCROPHONE: 

0::: CV ... """ .... """" ...... " ....... " .l>Fn(i<};,~;. j 

l4 



3.2 COLWUNG 

DC 

j 

(' ?: , .................... : .. .w.w •.•• w~w •• "",.' "".,." H"""", ,"'. "". "", .. ,,, .r>:~ti,\t;on .3 
"111'f (J f! L' ' ' 
./d;} ~ ... H:. ,f t\J J 



is lOO!!.? 

O} lv10DULF U 

T [ :::T2 ::: T3 :-- Tnmsis[nf He: (ii) 



,.Ltl DESiGN A.NAl"YSIS rOR 1\:IOnULE 1 

(' >! is 'i f iy"T 
......... ~ "." ,I, S '., , 

.- ..................... - ... . 

;;'1. .5l~O , 

L.~." .. ~ __ "'~tJ [~~~{ 
/ .... "'·,r...l 

f \ 
1 ! 
\ /l ~~l 

'.,,~,' u 

1 

( I) 

(.1) 

, ..., 
j f 



k :::: 2 X !U l 

f,""k 
III 

---r-----------·-···-(-·-· 

i ~ 

\/ 
------------ <; ,~:-: 

:;R1-) ! 
r r'/" 'r .... :} .... , i' ,") 

.. ···········1 Ii ·.W L~ ... l\.h .. 

""j 
f·· .. :±:'i (~ ..... 
~J<;;' 

..................... J ........ ~~ ................ . 

18 



currenl. 

f.... ,-/ 

1 .. :-~ .... _ ...... : ..... £..:. .. ~ .. r"r ;' :if.:..r ___ ... _. 

" p ..~. H . I" I .;. m 
"'<'fS .. 'f:... ,'-.' 

..... i~' T,? ~. ,.--.,;:' ~ f""(~ "'~4/'~ i"f'" Inn I' ! 
j ...... O.l ...... H.':::") >< i ~J }{\.} "},s.J,)}~.t·;,:./ ~. 

::.: ........................ .._ .. _ .. _r ___ •••••••••••••••••••••••••••••••••••••••••••• 

:/ 

19 



·············I········'" .. ·············\~:c 

5p", 
)jI." ... -;, ... 
; 

Fi:g 3.e: 

j F:::Y'd!{(::t V 2-,./ nr)/IZF 

'\/~:::=-:\\.x; ... IcH .. c 

20 



L:· ::: lr . Equ:Aicn .". :1 

Lquation :( 9 



'\..jcc ::: '\!c .... \/;:.:. 

J~.H::: 0.3+0.7 ::: ~ \/ 

f{· ::: i'; ~ 1 li( 1 () '<. 7 ~ 'x 1 n "-, : .... /...... ...... . ~. '. ... / 

COUPLING CAPACrrOH 



hi~:J staL.){?' ·IHi~~ (·dread v b~;:;(~:n ar;~d·vzcd . 
.;;;' .. .' 

undesirable hurn in DC pov.;cr supph~s. 



JAJ LOY\, PASS FILTERS 

( ..• -•............. 
J{ 

::: In .. \.JQ~ x .. 2?.\ .. Hl~ 
lOx 10"-;· 22>; iO: 

R(q::: {~.~;~7~ >: .• L!.; . .Jp'.\."" s!J.on 
hI', j) -{- I ":\ i U 

f: ... 
LyRC' 

(:z: ........................... _ ......................... :.,: .................... ; ......... : .. . 

. ' ~ 2/t >: t .00 x 1 f) .. ,:': X S 73 S.·4f."? ':.': IO 

24 

-- ....... ~.~_/ ."'./- -------··1· .. ·····-··<··~·---·-·· 

,,;.

1;' :!:c: 
l r 

......... ~---.::} .. --.-- ....... --.. ~---- ...... :.-. --{~' ....... ~ .. : 



~(;·L1 BANn STOP FILTEHS 

,f"! r:,' ~,,\.,p~. 
>: .............................. ·····-·~---·--····1 ~ ............................. "'~~-

C) 

........................ "'"'J~_ .... __ .......................................... "'"' .... ~ ___ 
.:,.:J~:. 

'" },; '" ·2~;·~··<;·;··i·f·;::·} <c. 45 

, 
f., ~ ·i·:·~i··i·:~·:;·;·i··()·::i· 

2S 



JA3 nESH.~N ANALYSIS FOR THFlVHHHH..,ATr;\c Ai'dPLIFiLH (JRC:Urr 

-..: "," 
\'/,.., .. 

••• ? ••••• ----------.~.......................... '.", 

) . f·········~·····-···l 

i L 1 ::~: ';'{!"q F ,t , ,.,~ .. 

RBf,,'~ L-r-J 
1/ 

--_: ........... 1...,. 

"4-

I. 
< y 

;:, t~'E 

Hr,; ::: 70 

1c::: SOmA 

Fm nun-nul circuit up:':-utirm 



p :::.~:;,: ~:; j 0 

J, ::: .'!:.':. "::: ..... ".:., .... l .. :., .. :: ... l .. ( .. 'i ... ·.'.. 'I . ~ " ......... ~. '" 1,:4::< 10'·' A 
}. /.? 70 

" ." . 

[-"':.' 2.25 
.l\~ ,. :.:.:. --- .. -_. :.:.:: .............. __ . 

I I SO.'lxIO) 
5: 

: }:; ./ 
~ /' z:.! , .. I~;; ,. _<. '/,'. N ./ 
;-' ( ..... ' ~ .. j" / ... ,'... ..,/ /j 

(!lC( .... ~<'"r }l) Nt; ::: .............. ; .. ""."" .... .. 
. < ;-

v,, '" ! 035.0 

JAA HESfGN AN.ALYSIS rcm TANK CiRCUIT 

The tank circuit i::. a u>mbhwtioH of a capaciu:r and an inductor connected m 



,-
1.. 

""! .. -;-;.-.!"} ._.. ~.... .:"(-~ 
...... : ~-} c· - .. ".") ... :(r._ .. 

. ..:::. 

c 
L ,-- ,-,. 

(" 

-, , ..... : :.~ .. 
;:.) . ;-: 



I"" 'l.8.nv\ 

\vires< 

. .".~ .................................................. \..;:c 
r·········:········j 

30p f::i: ;1. 7' 89 .·.::p.JI 
~ ........... ~ ....... ~ 

1/'T;(25 , ............ 1 

u~·< .... <·"'r ..... '· ------lL~15PF 

29 

1 ~ 

r···········.' 
\ 
:;450 





·::;;. .... 1 

~::) 
,........., 
;." -~ ... _,..../ 

~A 
~ 

:;"..., 
(:;. 

""--' 
, ~)q 

r..r., 
C. c.;; 

?=; 
n 

fS"' 
o 

~"~ 



COlnpOflent 

(Tran s, s lo;- ) 

BC 109 

kput Vdtage 
{\,:"} 

2 .. 67 

Ouq,u~ \/Uh.(lg.C 

(Vi 

2.(/) 

1 36 

V<drage Cilin (>f t1{st si;Jg<;~ lUI}:: i,-\:U:~l::::: __ \_ql(;n~~~ ::- 2(i6 
;npl.:1 vuii.iI:~~~ 2.69 

(j';: ::: (? 76~::' 

\-olt:Jge Gain of ~~{'(xmd ~;i-,\g:_:~ {G;:) ::: ql:JP::JYQlJjb~ i. 36 
;:';:~Pt~~. \.;{}It::~g.::. G. }:2 

G:;:: 11.J:n 

V 01l).g'_' (f(li n Dr- third ~:rage {C;l ::-. ;)vJPVLy<)l;,i!2,{: :-­
input vok_lge 

G:: :::: 0 77) 

::: (:>. '? . .:~ :~ 

2 (:8 



(iV, ::;?Ox{··[: ll:;S) 

4- ;> IHSCUSS10N OF RFSl!LTS 

l'~,l 
. , k,. i 



4,4 TRCmHLFSIH)OTtNG OF i\lULHSTAGE i\\H'LfFiLH 

d.( condi1i(HlS, 



STEPS 

') 
L~ 

4,5 FLO\VCHAHT FtH<. THOUHLESHOOIT\C 'fHE. SfNGLV STAGV 

A1HPUFrER 

l/\'STRU:HENT; ()~;C!LLOSCOPF 

PROCFDURE~ 



C~nEfJ<SF{JH ESSENTJAL rtc CONTHTIONS 

H.:U:~:. be wrong. 

""'''.'',,. 1·;1"'·.' .. ·.'.· y~::··~_f;.:~;;. ~:-. 

3'/ 



:U CONCLUSION 

component, 

incorporate a dual po\\er supply 

5,2 HECOr~l1'dENDAT!ON 

'38 



"~ 'j t··: 


