
Desi~,rl al·lej Corlstruc:tior~ of F 

f=iel(J Strel'lgth eter 

By 

MusHrn Abubakar J\tiku 

2000/9876EE 

Departrnent of (dectrica! and Cornputer t:n9ineering~ 

r:edera! University ofTechrlo!o9Y~ h!iinfld
1 



DE:sigrl find CCHlstruction of f=M 

Field Strc;ngth 1V1eter 

By 

," .. , f'}'. ('" <""", I ['J n W"", f. ',. t"·'·"'''''''' . "! I l' L ... · () ',"N, 1,,,,,, 
L" J <./ f '" t) ( ,,,' "''' L.,., 

SerJternber, 2006 





(I!. d. !) ) 

DEClAF{AT~ON 

I '.' i 
1 (>.1, .... \ \" I 

\. 
'j" 



Fir;;, (d' ,:lH ! 'ic!<:I:.>\\k:dF': ;\!hh'~; nl:;:r,:> hr t'i\! : nh' iik,iH:a1lh ,ind hi:: bk<:,;-i;lE\. 

\!y \ilk:\.:f(' d'«Hk~; ~u {(.> :n> p<l!\:nt·;\lh:iji \1"':';(,0, \lukuwn<..';.i dud l!a~;y~\ ILH.m:\"<.1 

kln:.;iin; [('i' th.:; r ··:Uppo,1 ;wd pra>Cf S. 

\1> >:pu.:i;l! gr:ni1 ud<.: <Hid til; ,1 ii·.>; i;: m:, '-)UP(.'i' ,~;i;: ). 0:2' .1. \;. !·>,k, \',h" i<ld. tk: 

p~,iH hi i\':d l!H:·'Ui.'li C'iiT: h, ,;I <lH: \\Tii:.' 'q:. :.dk·l;li:'. ;i:L;,.-'.' <nid PU,.tili::. 0,<,: h;H.L (HI trd,,:L 

\,;!lUI ! ,kL,:l. \,1.' pr,:!nuid !.'LHillh.k i':.:<':'· In H,\ :.Ind,.' .\!hdiiV;di:,\:, \l.:'!YJ·lli<>,:.:i"k,· 

h,\llh,'f B,dnri \·[u;;ii:ll. {.,.ll.i"'ll:< II, i':;d,:." \1. Hdk: .. \!h:}!i !l,,!i;-l: \1.:iy~H1lii. ;,il !),U, ,;-;,,1 

m:, Lundy .wd f, icnd:.; \'vh", :nigh i, .. ,'..,.: hdpt,'d i,': n:;:.: : .. \::'\ :,'1'11':<.: ndl<..': ,0 rhe i.:.,lU·'t ni nl' 

:".u,,1:.. 

:\1:-;(>, ! ilkf til :.lrL'lin\k<.h:.: :n\ f'"l<'< I h,I\\'l'U .\hnldi.l i(,:' i,,:( :nnr,d ~;upp<nt d,d 

ur:d(r:.tandin!:~ dUlil:~': (il:.: <..'(0:::<:" ,:(1\':!:; ': .. :,;L, 

r m ;,'q;uliy graL:!:.d h: !!l:.: \Ln,;i::<.:nl<:Ht ;::1:1 .··Ld i ;d inkl'(::"'liubr "·,]i;2':1';;\ PL!.· 

i_:,.q·h.~ci..l!ly lih: ''-le',' p:<.:>i(knl 'k:r1b:.:n; :'l\U;!!i,:n. In.::'l'·\hd··):<lr >·hhlb.:ih: rut' :.:.:1 nppoj'lun,l> 

ii> '~:.\: ,>'PUl HI\. h:h.hiri.::l! l<!i'lin~' i:l !h:ir : .. nnl.!·:'1:l:;. 





TABLE OF CONTENTS 

'! 'i! ;<.~ ............ -.. ---~~~ .. '"'" ......................................................... -.............................................................. '" .............................. ! 

Sh'dic;Hic:!: .............. -......................................................... " .............................................. " ...................... !! 

!.h':.:;:.\rat;:Hi ........................................................ . ':1: 

:\tL :H~\\,t\.:.dgf·;n(n~········· "- ................ ~ .... ~.~.~-~'-~""" ..... '.'." ., .......... - _ .. ........... -.... ~ ... ~ ........... ............ . - - ............ _ ....... -- ~ ~ -, ".' ..... : ~ 

L ~.:;;~ (~( 1;~.orc· ... ~··-·····--- .. ·~··· ... ~·'········· ............................ ". -- ... . . ............................................................. __ ...... " .............. \ 

j ; < ,>\'! :.!hk:, .... · ...... ···· ....................... -............................................................................ -.................................... ":! 

..................................................................................................................... 1 

1.1 ~>:.,ll(:j";d !n(:\;Jud!(>u .. ···· .................................................. - ............................................................... . 

\ .) SUknlt:H u1" pruhL:nl······ .. ···· ............ -................................................................................. . 

1.:; j idl.ni;iun .. ·· .. ··· ..................... " .................................................. -.................................................... ;: 

'. 
Sirniilc,\)'!<'::,-' ,;f Ih;:' pn:;<.:',~t··· ....................................................................... -.. -.......................... ) 

. {.} ; ~s·~.·)l-:..>~ .. :t ~ ~\:-:.:~:.\:~\.~\\: ... "' ... ,"' ............... -.-.... ~ ...... " ... .". ....... ....................... ~.~ ..... ,"' ............... ~ ... ~~~~ ............... , ......... ~ .... ~~.~ ........... :~. 



,;tr~~t;rc ~<~ .. '\ ~~:\: ................................ . 

h·~:qu~~n,.~y \luJuhtinn i Ftvl) .......................................... --~ .... ~-" .... ~,,, .... , ................................. > 

~:'.!, i ·l·~~(.~()r\:·· .. ~ .............. ~. ~ ..... ~.~.~ .... ~ .... ~~~~~~ ......... ,oy·.',,· ... v·.·.,.·.·.· ........ , ..................................... · ..... c.~· ... · ... ~ ... ,.. .... ·.·"'·.··.··.······ .,., ............... (~ 

2.1.? hl<.lduh!ie:n In.Jc';·,,············· ................................. '-"'~~'."" .. ".'.".'" ......................... ~~ ... ".,,~~ .. \ 

l·:\) Oh.'<ld.H,'PK'!rl··· .. ·············· ............................ .c ..... ,.~" ..................................•• -.,,~ .................... <} 

l<,di(, "n:.'.~:m:\·······.c···,"·,"~, .. ·,"··············· ............................ " ...................................... ,""" ........... 1 n 

.:: .. ··1 i\.:\knn:.l r:";;Hlh.'h:!':'; .... "'"· .. ~'················ ........................................................................ ~ ...... " ............. ! 1 

.............................. ' ".".' ......... .. . . . .............. . . .......... ............. . . . . .............. I 1 

.:': ... \.J (;din· .. -...... ~ ...................................................................................... , ................................... , .. ! .:' 

2. ,~; .. :~ {·L:Hh.h.\·i~.1; L······ ....................... ~.~ ............. "" .... ~ ...... '.' .................. ,.,.''''.~.'''' ~"'.'~".'.'''' ...................... ~ ... c._~~"-' ........ -. •.••••••••••••••.•••••. i~: 

,} 4.,\ ir:·~r:~::·~i~;:: }~;{~ ... ~~.~ .. -.~ ....... '"''''-''-'''.''' ..................................... " ... ~ ......................... '. ' ... ~., .. , .... '. , .. ,.,.".,.,., ............. ' .. ~.~~ ........... ,... ................... ~ '.~ 

l\dmi/~di~m········ ............................. " ........................................................ '" .. ~ ................................ [j 

~:.;I.J) !:11i,jency········· ................ ~~~ ................................................................ " ...................................... Is 

J.l c ir,'ui1 dc:;ign ;.m~! anal::.:;·;····· ... " ..................... " ........................ '"'"~'" .................... , ............ 1·1 



lw!'.'d ;"r<H\l end··················································· ................•........... ~ ......................... ···························~··!·l 

Pad;,) E\'l.lu\.'!!('> ~;,pp!,j;u····· ..................... ..... ._._ ...... ·.v.··· ...................................... .-.-...•••• IS 

3 .. ':; ~ .:,";\\': t~a~n ;.H:ipl~f~:;:r···········'····· ., ................. - - - ...................... .... r •• ·.~ •• _~_.'.·.~~·.·.·~·~ ....... ·.~····.··.·········· - •.•.••••••••••••.••••••. r,r_r_r_ ~ '7 

>-;~ii~;c ciinll'l;:l"r··· ........................................... ~ .•..•.•• AO··········· .............................. - •• ~ •••• "' : S 

:; .h· "i"r;Jf::--: i ,,~;or :<:L:"; in ... n.\\.~ ... ·..,··· .. · .. · .. ··· ",", .................................... ... · .... r.~~~ 'r~",·.·._.' ............................. , •.•• - •••.•.••••.•••••• r ••• ·· • .•.• ~ ...... ~ .......... 1.~) 

(;<.~lH.',·al ill.''.! <: i n:ui1 d i'li:'fam· ....................................•...•..... "" .......................................... ~.· ... ::::o 

t U\'q ~ { (nn>::'fuc~ ~nn ~H ~d ; :.-~··~;·1 n~:~~ ....................................................... r ... ·._· .... ~ ~~~ ..................... •• , •.•••.•.•.•••••.•.•••..•••.• '-~'~ 

'I. .. : {\Hn:':; 'f1<'m ·'\.k,.~!;~'n,··· ........................................... ,.~ ........................................... '" .. ~'" .. " ........... . 

.+. ·1 

1 •. , 
:~' . .:' 

-, ................................. '" ~"' " >1 

\.: ~.~:.~ $ ho<~rd. <.~:.):.~.:_:~; r:. i(:~ ~(~l~······ . ............. -....... -.~.~~ .. ~' .................. . . .......... ---...... _ ... , .............................. ---~ .. 2-+ 

'"', ~ 

....•.•.• ••• ••.•....... r ....... ~..,. ................................... _.·r ~~ . ..,. ~.... ' .. {-

i n{~L~ nscd ...................... ........... -... ~ ...... ... 

. \ :·,~·::.:Hlb; in,:': ;: (1'>; :·d· .. , ... -~~ •. , ............................... ' .. ,~ ............................ _. ,., .......... . 

.1-){j<.'\t Ul\:':.··············· .......... -~~,,-... ........... . . ..........•.. . .• •.. . . .... ...............••• "." ....................... - ... - ... ~ ........ ,;; 

(~h·:j.Ft!.·:.r r~. V(", Sunon:.:.r:-.: {d' t h:.·: \\:{.Hl ................. .... ~.~ .... ~ ............... ................. -. . ''''. -.~ ...... "-'..- ........................ ... ~..,. . ..,..~ ...... . ,., ........ ::./ 

. . . l ..... , \!Hnrn:.H.' <dille' wnr< --...................... -... -... ~'"'- ............................ '" .. ~ ........................... -................... , 



(\ l! h." hhj ~ H ~ ..................... " ~~.". ~~., ~, .•. ~~~. ,.-.••.. ' ............................................................................ " ... ".~ 

Rc (;:.'!<;,!'.c ':\" ~-~"""""" .............................................................. , ... ~~- ~~..... ..., ", ..................................... ········)(I&JO 



____ . __ . _________________ ,_ --------------- ---~.- lot 

.... .~ 

" 
.:\ "fU:h:d ~ 'f()nl ~ .. :nd· ~, .................. ' .... ......... --_ .. " ... -.- ......... -.-.~-- ......... -.............. ~ .................... -"'~""."""""" --.- ... j ~~ 

.. -- ....... -.......................... "'~ .................... ~ .......................... -.~~" .. ;! 

- ------------ - - • - - -- - - - ------------ --.. _---- - --------------------- - - - -----------,~-- j).; 

li~,~; 5 :\ !-:(>i-:,_' ! :i<':niH;~H'f ~--- ------------------ --- ------.----------- ------- ------------.-- ---------.----------' -- ! \ 

............................... -_ .................. _ ................ _ ........... _ ........... -?{: 

.... ..'~ 

'. / 
. . ,' ....................... _, ...... , ...... ........ _.~._._._ ... -......... -~ ._ ............... . ;~ 1 



fabk ;1. l.i::~i t~!' t . .{~n·~p;.·H·l~.:::·l~""'"''''···''··"· ... ..,. .. ~ ........ "." .......... "- ..... ..,. ........ " ......... ".".~..,.~~ ........ " ........ "."·r~~ ... ' .. ' ... ·" ,,~ 

· ...... ,-'~'~'.".' ......... " " .. ~ .-,~""'.~ ... " ::~> 



('HAVfr,I{ ()N[ 



" r,Jdl~~t:(:~·:, 



L4 PtTHV(}SE OF THE PHOJC("l' 





CIIAP'fER 'f\\'O 





... ;~ (" t 

~:.). ( r" 
~ ;.:~ 

i ... 
..... /·.1. t.,<-.}':·: 

rf 
i 
! 
i . ~ : 

.} -: .... 
' .. , .. \. 

".; r 
! 

.j;:: 



2, '1,2 l\l()DULA'nON ~NfjF:X 

:., 
$( 

'\ t 
" .: .. ,< .r . ._:~ l 

i,., , 

:.; 



L2 FA'll\/1 EASt.iRE!\lEN'r 



alkmiJ.tinr ck;:lric curn.';!!'. (,,. to he- r;bc<.~d inln ;m ,;.'L':n:<.ln,;;;~.'nd;(: !idd >(", ih..ll d:<;: i!:.:ld ,,\"in 

irdth.:v,-In <1\;<:.'; oalill)..~ ,:niT::..'!)! in tl.h:· ;Hl:.\.'HlU :::ld d \plLJ(.:,;.': hd\\<.::<.~n iu (;;·nniln!··; 



RFSON .:\[\;'1' FH rOl WN{'\' . . .-'..... . ~ . ~ ., . .. ..... . . _ .. , . ".-

2.4,2 GAtN 

: ; 







t~d~tJ~.t~:.b~e 

Tun~:~d h.mt 
dld 

W· (.\.mpliher 
1<' .. 

Ou\put 

:Jq;!d'l 



? ••••••••••••• ' • •.•. ~~. ~~ ................ ~.~. . ..... ~ .................... •.••••••••••••••••••••••••••••••• 

I 
< 
~ 
< ; 

.......................................... $ 

;::T=::4 "' "' F' 
l 
"-

( 

/ , 
\. 

> ..... 

············T 

! 
I 
~ ................. ~~~~ ... ~ .. ~~ ......................... . 

.I. 
...... ""17p 



; ;." 

./\ 

! 
", oW' 

.:::. /[. 

'~$ i " '" /[ ! !.. 



.\ 
i.---;.... ____ 

4KJ 

--.v::; ~:~: ~':'::::.:;~ ...... 
. 1 tvl ~'~:'~"'1 

I II . ~_~_-.--_J 

......... ________ ...................... __ ~~ .. _ ..................... _ .. _..1. ...... w __ ............... • .......... __ ~.~~ ... ··.···1 

!.: !~ ... ~ ... ~ .. ~.~~ .. 
!. 10"1 

4 7 n - ~ to. 

J 

JA LO\V G.A1N AhIPLIFH:R 

'" ~ : 





"j 
: 
ir: 1"",'" 

l 
"I 

,I"'::'i', 

}./-
"" ''f, 

~ ••••• _------ - ••••• ~-.- •• ------ .-- ••• "? •••• , •• 

I 
I ! 
k,"',,:(Pt 

, 

( 

1 

I 

""T' 

I 
k .. ~ :' ... :; ,', I 
} 

I 

I 
''''"i, I,:,:, r- ..•. J • :){i 

"'"" /" .. 
'-, 

<>' ,::"" ",i,:,'" "" J 

..( 
:" :~ 

! lK ;;,<.~lk:r;l)i/;,'d ;,'i!\:l;!( Di;l~:':nu ,', Ii:<.: ;,~':r:lhin,H;('n ;,! :lll :h~ \::;~:;,";; :w:.\h,/;,'d in (11" 
(H\'(',;;ding ',':('<,,:13(',3 uf (hi';; Ch<lpkT, 

9-.; 



· .,) 

.,' ... :.~ 

~/: 





SIN 

4 

(; 

(; 

'." 1 
/.~ ~ 



4.6 'r(~o~ ,S·:S.iS?i;<n 
Jj. _~ ".' te .. d_. ~ ~ . .5 ... 1.$ 

'~."~. ;<.ST~ 1'>:,," 
~ * ........ * .~ j -, ~_.8 



r,,.·, 
.·:U 



i SLMl\iARY OF THE \VORh. 

-: " .. 



EFLHENf":ES 

! :! l "l·"n·/iL",\." {""""'" ... ( :, ~~"'{""o' ~~'.,: ,( ... , ...... ..... :., .• _ ...... . 




