
DESIGN AND CONSTRUCTION OF A 
S FT ARE C NTR LLEDTRIAC 

LIGHT 
DRIVER 

B\· 

UBENDU fKECHUKWU DAV~D 
MATRICULATION NO. 2000!9928EE 

DEPARTMENT OF ELECTRICAL 
AND 

COMPUTER ENG~NEERiNG 
FEDERAL UNlVERSfTY OF 

TECHNOLOGY MINNA) NfGER STATE. 

'·)Cl'r BFH '·'Of <. ... \..1. -'. ~ &" L. ). 



DESIGN AND CONSTRUCTfON (JF fA, 
SOFT\f\JARE CONTROLLED TRiAC 

LIGHT DRiVER 

B\' 

UBENDU IKECHUKV\}U Di\\JlD 
[viATRH2ULl\ TIC)N NO.2CO()/Q928EE 

OCT08ER~ 2006, 



DECLARAT!ON 

~ -' , ......... , -' -' ........ , .. 

{\. 



~)C'a) J (' i\ 'rl "''\ LL,~. 1 ... , .J1U,. 

". 
'" 

, ...... , .... ;, 
~ ..... < •• ' •• ' ).'. :.: 



:~\' .. ~;:: i.i.··· \'::'" .. 



: \. ';.': ':. :: ..... ~ ~::-- ::. : :.: '. ':,:' . .' ." .' ;. 

i \. ;- ::: ::: \.'.J.::': :';: :::r: ,::~ .. \,,; 

. "", ...... :;: 



TABLE OF CONTENTS 

'Titk~ p:lge.n""""" .............. , ........... "" .............................................. " 

De<:bratil.m,,,., ................................................................................. ;:: 
rh~(H<·<lti{.;H ........... ,., ............ ", .............. , ............... , ..... """"" .,'; '. 

Ad,.rHrwkdg(:m~·BL .. ". ". " ......... "" ............ ," '" " .. " ........... ,',', 
/" bstrart"""". > ••• , •• " •• , •••••••••••••••••••• , •••••••••••••••••••• , ••••••••••••••••••••••••••• \; 

(Jwp!cr One lntrm:!ndinn .... " .... , ............................................. ,.,.,", .. ; 

7. S 'r~~( fr:;_h~ ...... ",,,,, .......... , 
. . • • • • • • • I 

"",,' ........ ,.' ............ ' ..... , """"-' .... . 

", ............ ,"', ........... ,'" 

: : . 

..... .... i.:"; 
.'~. '.~ ~)iJ\.;,:~~:r ~;iUPP;.y ..... " 
3.3 ·rr~:;n:::~st(!r .... ()p1T:...,'T"ri.;:;.: .:-.:.\:ii:~:h. 

., 
..... -.; 

,! .', 

. ~ . . 

. . ~ ::: 

3. 7 l.;s(~:~ ...... " ............. . 
...... ,'"" .. : : 

. .. [ :~ 

::: 

": ~. 

,:i, 1 5 Rci:.Hi·,'Hh H\\ bih pn>Tnt ;,t !'i,,> pun ;,ddr\>.':, g UJ.(: ,\:\,;',:, ',i) r" 'r~ r::':" 
3.1 b ()\"~f~,,"i:.:~v Dr L:.·~gi::.: }'figh ,;~nd L::::gi:::- i ("):.\' un th;;.~ r:,).!"~.dk."~ r~-·:n. 

':\ 

3. i '/ Th;:· lnkrii'vlng C>cuh. C'i!c:.,r, di;JgriHr:. BF\H:' ,;:nd·\r:;;l ph:;t, .,' , , , __ , 

Chapter Fou r: Test.:, Ht'stI! Is iHldDh<:H$siun::;, .................. , ........ , , , .......... ,: ,':: 

.j,.: ['(';,ring and rrh:!hod <.'!( ko;;in':', ... , , , , , , ... , , , 
4.:2 ; (:·:.-::n(~gurin.~: a H ~!;~ 
,13 T:J!·:u!;'Hin·n ;,:(k~;i {<;:;'l.l1 ,::, 

.. , , - ...... -.:'; .~. 

C'h a ph't Fl',,,-; (:'ond Hsinn::; ................. , .......................... , ",,'"'' , 
. . . .. .-~ (, 

';, l (\"!':<:L.L,:.k:n ... ",', .. , .... ,' 

HckTfn«(:s"" ". H, ", •• , ••••• , "'." ., •••••••• ,' •.•••••••••••••• ,., ••••••••••••••• , •• , •••••• , • 

.:'>,nH·ndh 



f) f·}:.·:.~ 

c-qi.,ipiriCi::' 

;,.1. 

: : 



oj" .; 

,0 ., ••• (~.~ 



.... .. :':'.: .; 

1.2 SC()PE OF \VOI{K 



.:~ ':.:.:. :\, 

~ ." 

CO;'(!·p<)n~~.nt:~ , 

.. { 



CHAP'fElt 'f\V() 

2,1 LITEFL\"rURL R[\'gf:\V 

,L1 \VHAT ARE S\VITCHLS 

"::.:: 
....................... 

:" .. :..: .. -

\' .. i 1(:.;-; ~-~b·.:,1"r:}::.:t\.~d :.:"; 
.................... c ..... 



'.:" . 
. '" ! .. :' .. " .. 

. ;;.;.". 



..... ..... J ... 

'.~ .:; .. :: ~. :;, : ... ;: .;;:; ~; 

u ... 

:.:' 



2A THE HEL./\ \' 

:.; ) 

" ::'. 



"'f""""; :' l "j ..... _.' {: {).d.'1. :. ~ :'. 

· , 
~~, ;.-~ (' ~ ; \: ,}: (-~{: 

l:::': :;:':\~nt ir: -:".",.: J;:\···; .. ~i·:· 
" 

: <. ::~ 



... ~ ~ .... 

: ~. .. .::.: ',. 

:.: :::::.' 

(, ( 1<, : ~-. d \. :) ~ ~ ; : , : ',: ' ;~ 



:2,6 \VHY TRIAC 

::~.:,;.~ ~.::: It.< .:.,;:.:~'. 

".:-.: " " .. e.:.,,;: 

.;' .. -. 
j .. ).~ 

, , 
.; ~ 



:':.' 

:.: .. : 

. . 
pu :.::'C'.::': ~:; :(: 

: ,'" 



3.0 S"y'S~{'Fi\lSDES!(;r\ 

.",' .::. '.; 

.. 
: : ; ; ~ :.; "., ; : \.. .:. : ~. < •• ", ;: -: • :.' ~ :,. : 

, : '. ~:. :.::; 

~""""'"~~~~~~'; 

! r .... ' .. ·· 

J . 

T~~ 

, 

• t ~:::".i L~~ 
i 

; 

~.: .: : :,' 

'-'-~""""""""'""$l»i 

······················· .. ·r·······"· .. _~~:_~::~ .......................................... J 
_N.J.·.'~~ _____ .•• 

~l.~-;:~;r~-;;l------~~·, 
<.-_. __ ._ ........................... J 

".'; : 

: ..... :' 
:'.: 

; .~ 



- -'f'DPi Y Ut,-,)\VER >\_ { _ .. ~L2 ! '. 

t:.\':,: \.:i:.:l .. ·r~(·:~>·!:(: 

\! n n ::~ ~.:. 

c c: ;\P~)C ;t,:l;:;,:C 

~. '-, I _ !.h:;:!:'·k:<.:: __ 

:,: 
::::'-

·,':u! 

\: ... " .... , .. \; .', . 

( .; '.: ;:': ::: 

{ -

,. 
-- . ...... : 

':':'" 
'.:' .. -:.: 

" ::.p~:.('::\ ;.:'> '," 

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

.... ,.~---.. -.: ....... -' 

... ..:. ... 

I ______________ . ! ---'~ ---.-~~,~-. .................. 

1·:···. ·\i~r :'.""::':; ',.: 

~ : ::: ' : '" 
..... , 

:, 

:~ : " : ..... 

: .. :..::. : .. '.: 

.-:. 



3.3 TRANSISTOR ~ OFTOTRLAC' S\VrrC'H 

. ~ .. ". ". :."". 

,'. . 
:-~ ;: :;'::::' .. L. l 

":':: ',." ... :,',': 

'" L~: :': :. '; ':', .. 



""'-...................... -.............. ~--.. 

:,i. <} 

··t'-S\/ 
..... ,. ................................... ,. ..... ~-........ ,.. ..... -.. . 

"",~- .. ' .. ~.~ .... -~ ..... ,,~--... ,,~., '·· .. "~······~--~····~·~··"i, .......... _ ... 
~r OCJ<'f'2 

..._ ................. _ ................. _ .................. . 

':::L"YAi 
i : '! 

'* .... ~ ...... ,j-... : ' .. ·····r' .. · .... - .. ··'''·~·'··· 
i L .. ,." .. , ................... _, ...... ,,~ .. , ... ,: 

-_ ....... ,. ........... _ ................... _ .... . 



3.5 peH\' En THL\( 

<Qo,.... .............. _ .............. _ •• : 
r···"~······~·····; 

•••••• w ••••••• ..,...... • ••• .,... .•••••. ~.. -. •••••. ~ •••.•• ~ •••.• ,.~ ••••.• ~ ••.• ~.~ •••••• ~ •••.•• " ... "" 

I \i'f'~ "''fA' 2 

i., ~ :. '/.'.:i: 
)(-.... ......; ... : .;, .... -:- ............. _ ............ _ ............ _ ......... _ .. ;-.,.. ... ....... 
i L .... ___ .......... _ ............ j Yo.~ "r ............ -............ -:;. 

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

.... ~ » ................ .. 

~ i'! :: -:: :. : . 
'1. ;' •. ; .••• 

, . 
. <;: i~.:: :J: ".:: .~!" :..:. :'~::: 

: 'n 

.... 
'. 



·.: 

. '. 
f. :'~3 n :~. r: ~.~f\ ::;; ~.~ n ~ 

.:" ". >.;. :'::r~ >. :." ..... '.: 

'.' ~: ...... ; :. 

: ... ::.. ..... 



':.i: 

'. ," ..... {: ::~ \ : ..... ;,: " ; '.: ;':' 



3.9 POR'f ).UDHESSES 

:," 

:.':' ." 

:,: . .. : ... 



(.(-:.. ":."': .. 
,.. ,!. ( : 

~ " 

~ ::: :: ' 

........ -: 
:.': "''< 

:,: ".':::' 

{,' , 
! .. , 



0000.:0··;08 

:.": : 

"~ .. ", 





'. J , ~ •• , 

: ~ ;: 

, . '. :" :'~;' '" .: 

Pt)RT' 

~.; ,1 



3,11 '1"0 ('()NFrR:\1 THE PORT /\DDRESS ON THE C{)\} PLfER 

. . 
U~<:.n~· Bf":.:: ~ \.':-'(: :,)~Jt ;fin:< 

COt~T{)L P/\NTL S'/SI'[\l DE\'l([ \1,\'\(; F!~ 

PUPT~; 

RES{HiRCFS .. --;. li\Pl:fi01TPLT l< .. \\CL 

3,13 DiFFLHENC:E BET\VI·r:.\ \lLl\10RY )d)DEESS SP/\(:V .·\:\0 

WJ A.DDRESS 

": 



?d5 REL·).Tf();'\ BET\VEEN fHIS PRE~F[\T A,TTH[ pencl' 

ADDRESS AND V(H,Tj\CE LE\'ELS (X\ P()RT FINS 

,'L16 O\'TR\TE\\: OF tA)Cl('H!GH AND LOGJC' LO\V LE\;ELS OF 

PARALLEL PORI' 

::' .:.i \" 



'.-. . 
J-'O~·:.::.::r ~;\\.: l":::h 



"~' .. :" .. ::: .. 

~ ... ' 

* 

',;,~ $. 

; :.: .... 

k 
.'.': , " 

" 

'1.i 

..... 
,,' .::: 
--;.: 

; 

~\ ; ':~':" 
.. .. '$ $" 

1. ... .. , .. 
::: .~.~ I.: 

:::.;... 



LnHp holder 

t··:\lT 

.............. , .......................... . 
DB 25 pif)~C\Ij 

, \\OC3il?J 

........ , ............................................. , .............................. . 

. ~ 
.................. 

1.';;. 







:.~ ''': (":; ',' "'. 

,12 ITSTING /\ND 1\1 CfHt)D ()F T'ESTL\G 

~ ; : .:: . " ; .. : ,:. :. ~ . 'i) .. 

:.:::·;d \\. ·';f) \ . .' ~., 
t, , ... 

: .. i'\· ".,::; 

.:: ,': 1. F i) !.i:.": ".\:.: r 
\,.:, .. ;: ::'::" :: 



'," ... , ..... 



4.3 'fABULATION OF'rES"r RF:)t:LT'S 

O\:TPLT ST,\TFS 

i<'l(i 'r"\\'() ; .. ;:.;:: 

P,l(; F1\/1 

i 1 : ~ ~ " '.. .. 



-: : ': ::, " ...... :. ~ : . ' :.; , 

;.:". 

h3;::!";:.\3i "" 

:" ..... : .. :i·. 

, "i i :: ::' ~ : ' .. ' " r·1.1::" \, }. 

:" :;-:., 

". ; : ~: '.; , . 

Oi. T!\IVH· 
':;" : 

:; :--

: . ~ 



... '., 

h,!ir', , 

\ViH Amp (~O>.'TROL . , 

~. (.·(!n~;:,}:~~u::.; {O r:.:nn 

,~.5 TROUBLE SHO()TJ NG 

h:: il : ;.~:; . .. ::: n ; :; 

. . , .. : ~~ 

1')1. ()f; 
.. :.: .... ::; 



5. r C()NC"C.l}SJON 

. . . 

;·it:· ... C;;:":::n~~j :l· 
:i> 

.:(" :L'··. ; ...... 

i"i-·, :: ::::." 

. \ :"':';.. . .... :: 

-" .... :,. 



., , 

.... ::1. -.: .. -



/"FPL~";Dl\ 

; .... .;.:.:_ (" ':":':~::'" ~ .... z.,:: .. : .... ~::::;.::.:: ... }.\~ 

~Al~CHiLD 
. . ,' . '.' . . -": ,',: .::::. ',:' .... ::-:.: -"::)" 

!II II i.!!I!! Ulll1ii II 1.8 Imm 11m 111m WilESll 111818811 1!;;;Sfr ~B!m mm 

MOC30~CM 
wr 3: r hl 

r.- ·;v.::~.n~ . .: d:\>:.~<· .T::3 :;. ~;:~n: . ::: :'::'"i',.., 
:~,.::-,~:~:/::,,:,: .-. .. ·.:{';.:f<::·:·:: -,! :<: ;::~>;'·.i::i ~r: . .-::· ,-

h::j;-'_ :./:-<:·:~r .:<:~~ ' .... ":;:: ;):~V· - . ;·:·:i)·::-:":··.1.~:':·· 

,. 

.:-; . 

:,,:{::}(' :-':.:~-.:: :~:( :': :", .:(~::{\:-.: j; {:: y :': ,,:~. : : ~:: ;>::::(;1~' ~ '.: ... :: : ~. 

;.\,<~~. t:·:~;·.:·-:.·:r:::; ~I<:::.)q!'~ 

~:'.:>c:: .. , .;:.:::':~::(~,,::{~ : :'·n3 

AP?UU\TiON8 

1'~~::':~~C ::';)!':{S 

·· .. :f~f:·::~:·n.:? ~':': :~!:. ~::: !:~ ':' 

!!211i .111118 nlillil Uil* 

.... ;; ... "::.:,-



.'. '.:'. : .. : .. :' .. ::"~" ..... ' . ... y.: . .;"":-'-.... ; .. ;.:":". :':-:~ OPT01S0LATORS TRIAC 

'M 11m r mill I lIil mil 1111 lill 

MOC::·01(;M \'10C3011M 
.m . ~ . ~ 

~~,::~::~~:1U~:_~A~:'G~~~>-~:;,:t~:::~~'~~~~r~~ 
(-""':'l'q n<::.:,('.:::- 1:, ........ ::. ' 

':'.: 

.... "i';':: 
..J... 

"-!'" . 
-.>. 

~-' : 
.... ;.:: ::-:":': 

.. :/::.;: 
;'\. ... 

'r ;:'.: 

.. ; .... ':' . 
. - .. ~.-

.' .'. ·.i 1,' :. '.' . ': .': ~ -': .. ~ .: . :.-_:~~ .. ::;>.~.:~~ :.\:.::::':,:'. ~';~~·:·(::r:.::-: '.,:::.::.-'~:-::;::' ~ ~_ ~:.' ': .. :' .. ~:. ._~ .. 

~~~;:~t'[:;;~~~:;'~~'"~_ •• _ .. · •. L·:].·~ ...... ~ ...... _1_ ... :~ .. . 



eillili ill. I Iii!' J! I ! J 111m! Em 
FAlf=<CHiLD OPT01SOLATOf\S TRiAC DRI\/ER OUTFUT 

.mSl8i .. m: :0iUH 113 .au l . ;s~ B8r: .. AB~ .S! 

1.\(10C3020Nt t~~C?C.3G:2·~ ~~1 f·AOC.~~n22t,,1 
'0:; m.~ l S m«~ ~m.t a~ .. m 1:5:'~~Sl I'5'n.aOS$$ In:. $ :O::.:Z:~::::~.:.:~ 

." , , '". , ... - ~ 
'." -.~ ~".'. .' +... --.~ 

:'1 j 
~ ... 

....... -;--. 
'. 



111111II Mill .1 ml .11 11m !.I!!! 1E11888iilN .1111iI1111 .. ;;11111 

?y10C2.v 1:Gf¥~ 
. ·1 ~! . : 1 r WEr .. ~.& r ! .. ~ .. ~.CW6 

" .. ::::-, ~ ~:;:;. ....•.. 

:.": ':':<:'.v··· :)~ ::.:: .. ::.: ..... . 

"-:;':: (:':~';.. ~.:: ... ~ .. ::. . ~:~.,.: .. ~ .. ! . ':, :,"":, '/ ~ .. ~.:":~: ..... :::: ... :.~./: J~::: ~.;.'.: . : ~ 

:' .. :~.:, :: :;,":: '., J/:: ::'.~:~. 



~AiRCHiLO 

lIl8 !Ill!! m;~ ler 

t/: 0 C ~~{) ~~. (3 t~4 
_~9.:C: ~$r 

,.':' -.:.:. 

:.:. ":: .. '".:: ~ ;" .. ~ . 
.... ! .. -:.-;.;..:- ; ,',-

":.:'. 

~ ... --- : : :.::. ~ ... -. 

. ..... 

. ::. ' .• y.~ 

,''-'' . 

".,:-



II.iIIif1nm I!! 11 III!! j Imll!illn 
p:'::AIRCHILO 

.. /-,;'.':\ -... ~~<>-

:'; ( . .: ~.{'" :,·::<:c::<··~ :':::,:,: :<::' ,-:'::.;;.<'::'":" 

.. ::~.:.~.> •. :.~.:.;:::-, ;'::~. :._:~>:>r: ::- .~. ::::'.:: ->< .::: ';:: :::"'::: 

: .. ':" 

... '.:',:':. 

.•••. ' ... , •••.•• '-:- •••..•• ,<," 

VA" 0: 

. ", ,,-. ~.: ': ::,', 

'- -'f : ..•• 



: ' ... ~ .. "' 
· ~ ........... , ... : . ~''',,:: .' 

' .• : ", ;.,.:h ... y"' ... ·;.U·.> '; '0).'" ••••••• 

. : .• :.-,i ..... ", ...... : .. 



:::';l~ J·ips S..z~-'~i·:,::.vt:(! ~)(; ~ (.if:'"; 

li!Il .i.HliIM ... !11H .IMI .1$11 .m ~ .jjG:i 

~m I Jli1Ililfnmm 1m! 

;;·:"<:·::;:V: ~<., :X.>: :: : 
!·;q\}:·fH/;· h;:~:·:: 

PINniNG, T022(lp,8 

r:'=r:,~:;~~t:10;i=1 
! 1 i 
!~:!:: .. l:::::~~~::::2:~:'~I ... ,,~(O ••• J 

r-~~---I 

: i 

i 1 
; l 

i j 
f ( 
: ................................. r ••••• ~ ••••• ....-..-r ................. _ .......................... ....J· 

............. _ ............................ _ ........................ --_ ........ - .. ,. 

j I 
! I 
! ! 
~ J 

"~ ..... "."" ....... _,, ....... ~ •••• _ •• ~.(O ••••• ~(O'_ ... J 



:- .:, ", ; .' .,,'~:' 



r······· .. ~~.-:··-:·······M_ .............. ~ ................ ~ ................. -, 

.,{ ...... 

j . ..... ..,~<:.':~:'.;':':.:.~.::' j 

L .... , __ ~._ ....... ~_ ..... ::.::.~ ... : ............ ~ ............ ~ .... J 
r~-"'··~ .... -··· .. ~ ........ ·~· .... -.... · .. ~· ........ ···-j 
, I 

I I 
I I 
L,~:··,"":=,,=::;:£:".;,·":~:,:J 

~""""""~"""""'''~~-'''''''' ... ''~'''''''' ....... w~·················'i 

I I 
i ~ 

I I 
I l 

! I 
I I 
~ : 1 : "~:;:;-' .'.' ":. . . -:;. i 
L. ...... ~~:: ..... :.: .. ~_ ....... : ... :::.::: .. :::: ..... ~_.; .. ::: ....... : .. ~ ........ .i 
i···· .. ~ .... ······· .. ···~ .. ··········· .. ·~············· .. ~· •....... 

I 

I 

I 
I 

.: ....... . 

..•• ~,,' ..'::;.:. . 
-, ..... 

' .. ~-..... - ........................ ---........ ~ ................. -.-............................ --..... --- .................. --....... -................ -~ r-......... ·.-. _ .......... ~ ........... _ ............. ~ ............ M .. I 
1 i 
i ! 
, ; 

1 ( 
l : 
!- ; 

j ; 
l i 

l ...... ,~_ ..... ·: ........ = .. :.' .. ' ........ """ ................ -.. ::'~:~: .... · .... ~ .. ..1 



....... -_. 
' .. : ' 

r~·············-~--············~~··············~····· ......... ~ ...................... , 

I I 

I 
I 
~ 

i 

I -' .. \. 

~ ....................................... ~-............ ,,,",,",",--..... ,,, ................. __ ........................ -..... . 

:-'"' .... - ............ ~-............... --............... -----... .................. _.r .................. _ ........ ":t 

..... , ... , . 

! 
I 

I 
I 

L_ .......... _ ............ ~~: ... ::::.:~~:;;":·, .: ......... _ ............ M~ ••••••• j 
........ ~ ............. ~.~ .............. ~~ .......... -.~············ .. ·~·············~~i 

.......... :.: . .-

! , 
; 
; 

~. 
, 

! 
I 
! 

'."/'" ,-. :-"':" '. i 

.. ::;;' ·L·:.' ........ ~:·:</~, .. :.:::.;.::....~: ............ ~ .................. _ ............ 1 


