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CHAPTER ONE 

i ,0 !NTHODUCT!ON 

C:;omnland attentbn 

Cornrnand respect of dhven:; an(j pedestrians 



n'wnv DicKes ie: ::nuvkle a n:f~GSUfe of safetv in the dVEd of accidents and also to 
. . /!. .. . 

head to make it rnore v1sibk=; to the c! rivers , /\8 8 further aid k:;'w voltaGe tunqsten " ~ 

lens, This ;~Frangernent Gives 8 particular bright liqht, \;vhich is imporiDnt in eWes 

There are three types of [raffle siqnal ;nstailntion in eomrr:Of) use 
, , -

Fixed frne 

Ccrnputer conl/oned 

in the t!K(d time siqna!, the red and qreen periods are set to Dredeterrnined ~ _. . 

" I ' , ' ,,' "'I' f I" . 1 ,nterna s3nG ternam uncnanqec1 untIl f(:set l 18 rnuvernent (} a VE; l!C~e over a 



(;reen ---25 seconds 

/\s a further aid to understanding !he re;::}{)r1, the f:r':,t chapter !hrows some light on 

" ' 

SGfT:e necessary Las!c tOpiCS 

deals vv:th lhe tuner (r)uhe cenerator). euunter~:; transistor iC.Kdc Second chanter \r· ,./ .. " .. 'j • 

goes fudh::}: to state ho'!''! lhe design and analysis of trame nght controlk:;r for a T-

junction, Third ch3pter poes to present how the c{)nstrl.iction and coupHng is been 

rnade ;::;nd hovv sar-ne rneasurements bE-::en carries Gut after the construdion and 

hOVj t'le results agree \Nith the des!qn ainls, The tt8ffic larnp used here )s a 40vi, 

240'.1 tungsten fi!an,(;nt jamp. Larnps of h!9hervoH8ge can be used by simply 

some resisUvf:: and capacitive c.:J!ter8tion in the timer dtcuiL 

to appro3chl on ft fo~' an 85 percentile speed of ?Omph to 700 ft for BOnlph, 



TlrvT. VEHICLE /\CTU,t~ rES. and COh:iPUTEh CCN'n~OLLFD. 

pledclc:rrnined intervals and f'ernains unchanqed until they are reset Signals of 

conditions 

part of H:<:'.:, intersection, w:d thr:y C[·n handle. up to 12 independent tmffic 

movemcn1}; :st an intersection 

These. control1en::-; mE> often !inked tooether in grmF)S of h!,fo or three for 8 
>.,/ • ~ 

3cGordinq to thf: tirtle of day, the traffic densitI and so or:. 
~ .. , 

for the stoi3ge of 3 nurnber of frame p!ane de::;;igned 1.0 match all the V3r\OUS 

traffic conditions likely to be. encounlen·:?d. The cornputer Sf~nds instructions tc~ all 

various contmBers in the me;;'j 8c:c.ordinG t<) the r:articu!al' pian selected. The 

·:1 
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tmmc control offier:: Cdn even:d(~ the cornpute: to introduce special priority mutes 

/\ vehicle .. 3chwted tmrfic contre! system rF?eds to have irdorrnat:on about 

detectors prnbedded in the road surfnCi:: at F,f' approach of the intersection. 

shaDes in the read surhce befere the traffic sicn:J!s. The,! consist of live lOOPS . .~,.' 

connected to W: oscWntm su as to generak::~ a maonetic fleh:.i is disturbed and ;] 



~ Gre<-:n takes 15 seconds. Ped takE'S 1 rninutf:: and f\rnber takes 3 seconds. 



CHAPTER TWO 

DESIGN OF REGULATED POVVER SUPPLY 

2,1 INTRODUCTION 

~ , ~ 'j '-l""'. ~ 'I' < . t " ~! 'b f>l . , WdiCi1 pr(jv~;. es a Ur1'i.1Hectiona: Oth unstf:lO! <.;eo outpu., ,GlOV,;00 /,/;] ;,h:=;f Cl;Clllt 

this proiccXl fol!ovlfed by ;] VOlt80C ,cgulator l 'vvhich n:3intains the output voltages 

L2,1 CHOICE OF RECTIFIER CIRCUIT 

cvde of the a.e sk.mal and thereforc it has the disadvantaGe of vi8klinq 8 !{)\N d.e ." '., .... ... -.....: 

ii. 



l!L The [)ridge ["edirer circuit. Ti:is is chest}:: frx this project sinc(~ it requires 

earth one side if the pmver supply and one [."de of !i:e Gutput olhen,vise part of 

2,2.2 THE BRIDGE RECTIFIER CIRCUIT 

l "hc:: })";dn~;, I'pr'~;h:;:,( ,--iIT': lit ie; C;!'l()\~,t> I' n <!'(' ') .j ,. ,." ,:.·f "':,"S' r". ()ll" {.il·I'''yiRS. (~\ .. (, ss....(~.~ .... ! . ...: ..... t.d ..... ·. \.. ................. ~, ... '., ".,'<!'.!(! ;( : :j h-r.! \D~}. ~ ~ : .. ~ .. ~~. .~~, 

reverse binsed. 

used The pO'Ner is the srnoothened and regu!atf.'d al 5v, The repetitive reverse 

suffice The diode iN 40(}"1 has VPHf,/ 8S ~)CV and is used in the circuit. 

SMOOTHING THE RECTiFiED A,C SUPPLY 

current), with a SUDer irnpClsed aitmna!km rir}!)!e cornnont::nt. The object of 
I !. r- r t'" .. 

c~r(.:u~t 



There are luur types of filler circuit ;T..;.:::~n8hh: capacitor filii:":f circuit. inductor fl!ter, 

chukes input filter and H:f: 11 filter. 

2,2.4 CHOICE OF FILTER CIRClHT 

in chokE'; input fiBcr, for 1m.'} values of had cunent, Uw circuit tends to 

trequenev sheuld be tnuch 10vver than the resistance of the bad. in this case the 

The capacitor filter circuit k; shown in fq 2.1 a 8nd the load vQitaqe and 

voliage 8(:ross thE~ capacitor: and current flr)',vs frmn the supply into the capacitor 

" '} 



c(}using the D1 and 04 to be n·:::ver::>8 biased Durinq !hfs period. ihe capacitor 

used ("1 DOOfvF electrolytic capacibr). 
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2,3, '1 THE TIMER {pULSE GENERATOR} 

{"r""l" r>in ? f,--.. ,'~rr)l'r",·'l k r'h("'nf1~"t-! l!-"{)::n i , r>/l, ,0..-,(j r~'8 in <::8''-i(,£:: :'rl';~ l~~e "'f'lt"'c'lP iq,' !·~~ ... s ~ ., ....... ' .... :...-1"- "S ~,.J ..... .... ~,():5~'-1\. ... -} .. d.~.v;:;! ~ .... , 0(.\ ..... " ..... ~ . ....... f~ .. 1 .. L~ ,~< y,-", -:;;:.~~ ..... ~. 

the capaGi!or 1S equal to ?!3 \/cc ;\n intf:rna! cornpnratGf Sf=mses when the 

chanc;c Dart Df lhe C',.ids am:dn .... '. ./ .. .., 

(Rf\ + 2f~B) C 

the lw,iz('H'd8! a:x:is, folll':::w this frequency line upwmd until it intersects on 

th£.::n rw The maximum F/\ ~, RB is 1 kibrw:ler. Tln:ino cap8citors are a\vDYs 

required from Vee to Ground and horn Pin 5 to wound, 

, , 
; ! 
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2.3.2 CALCULATIOr·J FOR G~ RA AND HB 

T:::::t,+t> 

::: D 693 (Ra + 2Hb) x C Second 

F. , .. l -- ,,' 

T O,HL3 

(f\a + 2!~td x C 

2~3.3 COMPONENTS AND VALUES 

The value for C i ::;,'1 OOmv1F 

Tl",Ci8fore to calculate tor Hb frern UK~ formula above 

F;:; '1.44 
-----_ ....... _---_._-_ .... . 

(F-<'2l .+ ?f~8) ;< (.; 

.,::,~. T ce, . .1. 
F 

'" {} G93 -} 1. 3Be xH}'" Rb 

.... ------ ..... ----- .. -......... ~ 

-1 ,:H3(3 ~< -1 {r~5 

:::4 .S5k: 4.CK 



~vcc (? 
I 

FiU 2,3 LM 555 TIMER !e USED AS A TTL OR CMOS PULSE SOURCE 



Th·>:;(', vaiuf~s of nJ\ and HE we chmwn not onlv because thev saHsfv the . .. 
frequency formula but '-'liso tl:f:Y 8rc £-ivailabk} in the rnarket. 

2A. i COUNTERS 

Coun(en:; are divick:d into two 1Tl8in woups. Asynchronous or ripple 

counter and synchronous counters. 

r08an:-:;, that the counter is asynchronous becnus2 the outputs are not directly in 

'vnchronous counter is one in v"hich Ed the outputs c:hat198 at ti:e S8me 

The Uck v/th synchnmcus c()unter is that the output S8t up the J and k 

inputs. Tb:":n H",:} next cfock t)uise wHi togqk: 0: not hoqie 28ch W!>f!on to the . r.~ __ I, 

counlcr of LH1'y' modulo or ()utpu! count sequence 



2.4,2 DISADVANTAGES OF RIPPLE COUNTER 

ThiS CDuntc': is caned a rinple countf': b(~cause 'Nhen the counter ooes . , ~ 

the second causes the third to nip, the third 1he fourth and so on. !n other words. 

For 8xarnp fe. to go fron1 un to 0000 it n:ust ;Jo through 101 state Fi 

IHO stale 14 

-1100 state 12 

1 OOr) st~3h:: 8 

0000 state 0 

be seen at the oate 0UtDut every firm? the counle: g. C(:$ hem'! ~)tate 15 states to 0 .. ., '.. '. 

The second rn;;:"ljo~' probiem of the tipple counter lS thf~ delay between the 



TTL !e G·:'1 SN 7493, 

c:omplen'H'?nt:nq nip.. flops Th(: output of each rip, flop is connected to the dock 

inr.HJt of lhe next hkd'lm order fiip~nop, Show!"! below in fiqure are the functional 4. }~ ~j . ~ 

as it :s show by the resei! count function (ab!e of . :2.1. if the cGunter ls to c;Gtmt 

F?p(1) Rp(2) 0/\ 

1 1 n 
c/ 0 0 (j 

0 X ( ..... r·i! It'll 
\ ...... ~< '-J #_- .. "i 

X ... n OJ COUNT 



RcseUcount fundicm {8ble 

Nofe"i"''::}lrgh level, Q":':C!o,/v leveL X;:;;don't care The Gutputs of 4-bit synchronous 

F(>r the purpose of this project lhc outputs of the counter fFE' decodBd 

TA8LE 22 

lIS 



(,::) -- .. ----(-~-)-- .. ---{ ,>, }-~- , - .-(-:;-') ---~ ,::--) ---~----(-~;~-)---- .. ---(--:) 

t lfi r 
C';:} --.. ---(:)----<----(::_~:'},,-,4----(,-i-_'>--- ~ --(;--1)----.. ---(-;)-~~--_{"-_',::)~-4~(:') 

no 2,6 COUNTER STATE DlAGRAM 

' ...... " " r"1, '" ' -I _J' _______ ,l ____ J--L __ J .. ~ .......... } r·· "1,,' ........ . ,.~ .......... -; 

".I 1...",,1 """.! !""..J ! 

:: {"" .;. ~:: : " 
, 

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

17 



2AA COMBINAT!ON LOGIC AND BOOLEAN ALGEBRA 

!\ cornbina\!ona! logic circuit is considered qeneraOy to possess a set of 

inputs: a rnemory less !oqic network to opemfes on the inputs and a set of 

outputs. The bhdiyvalue of any output in a combinational logic circuit is 

determined sckJy by the present cornbination of binary input values and no 

maintained. 

address, spf:cified by the rO"# and co1urnn in vihich the cell resides. The fu!! 

address of any cei! differs by no tTiOre then one digit from the address of ctny 

adjacent Shute nurnerica! values of '0' nr : i: are entered in each ceiL The .~ .. " .. l . 

kan18uoh mop is an effective '.flaV of reducinG Bnd simp,lifvlnq Boolean functions . 
.. ~, ....." A ,. • • 

8 ~ '. !' ",.l h' X' . I .'" . t ~ A}i,Jlf::an ;::qy;t),(-1 proper .if'S me ilsteu ueiO'yV "., Y, 2'lnC Lore vana ·l!BS. 

(1) XO~O 

(2) () )( = {) 

(3) X.1 -::: X A!'·JD function 

(4) "1X=X 

1 S 



/+0 ."C:.;:<' 

(6) 01';:<'::: X OR function 

(9) X.X;;; X 

.... 

(iO) XX;;;O itself 01" its comp!irnent 

(11) X+X c::; X 

('14) ;x:y -::; 'IX Double complementation 

(IG) X(''f+Z) ;;;XY+XZ 

('1'7\ v .l, ..... (··:, ;;;/V.'.·""",")1'.'/'> '/') [":>,''''f·'h'lt;,'i.'' ~~'>'N \ f} ,t' .. , L. \./" ... {.!\.: ..... -r.{ ...• ~ ... '.;":;.!o~S. .. i~ ... . ~C~"""~'.; 

X+XY" :::X 



(22) X+X"'{::; X·;· ... ( 

(23) X(X+Y):::: XY !\n kir::nUy 

(24) x·~·y -::; X.·y' Den:(HG8fl'S law ..... 

(26) X.V:::: 'y.!.y 

2,5,1 TRANS!STOR,TRANSfSTOR LOG!C {"TTL} PROPEHT~ES 

,. '.q ., . • t' ..,. ! .', 
Vee !S ule PCJWf':r SU0Ptv \i()i1<:~oe reOUHes cf)eratmg .ne enure oevlce or lC. • • . .1 •• ~... v 

fwd a rninirnum of ·<l.bv. whne the 7400 services have rnaxirl1un: and rninlmum 

The TTL gab:::=~ hAs 8 mininwrn Iogicl input of 2v and a maximurn logic 0 

input voltage of C.Hv. On the {)utput of the Date, it has minimum lelDic 1 output 

voltape of 2Av and 3 maXinll.!rn loglc (} output high vQltage is higher than the 

fl,inimum voltage requir<::=.~(j for an input hiQh on a following gatf~. This 04v 

rJI··r->""'f·i-'rl"iC> ;~, ~"'xfc""''''>rJ j .... '>~'-, "'''''t'"" n":"f0in it "''''''0:::;'j''0 p·j·...,t ." "'1",,,l! r'r~;"Q '~('''r''''''trff ._1 : ....... • ~ ... \~ ...... ' .,~) :t... <..: .. :!,--·d t~.) ~~,~)!.,;s ~~ ... 3~-~) ..... , •• (.'/":;-j's" ~ .. '{:"~~"'~' ~ ... "~ Q, 0 ,;;~ ~{..~~ .)~}.i:) ...... t.-::::.~ s~~.;>"-.-!. 

inf)ut of B fuOowino qare to cJrcund Cf to a neoative sunol',-'. The r-nw<frnurn loGic 0 t ' . .1 ..... .. / ("" " ~,.... 

input cur-rent for TTL gale is ···16 rnA, /\ rninus sign on a current indicates that 

conventional current is fhwing cut of the im:.Hc£{ted device pin. /\ pbs sign on 3 

CUHf::r:t ir,ciicafes that convenHonal current iei fiowinq into that device pin. 



The fan~out is the maxirnurn nl.wnber of qat2 inputs that can be connected to a 

!egal low vortaqe k:~vels Fan ·out is equ;.-:ll tu output Date current divided by input 

device to C;::l!.lSe 8 chan('F1 in the output. Ti:(~ propagation delay of a TTL gate 

lanqes fron: 10 to 25n::;, 

rnput frmn any larqe vo!taqe sp,kes on the \/cc nne Unused OF; or Nor qate 

Siandnrd TTL outnuts should not b{~ connected toqcther to avoid the Tatar . ~ 

and clfOund to Uh:=:," out VCG transiet,t cnused bV ~gate swHchinq 
'.. ~ v 

sL-lles. 



2.5,2 DESIGN OF MODULO·i6 SYNCHRONOUS COUNTER US1NGJ~K 

Due to the impendinq pIGUerrl:::; encountered \.vrth ripple counter as 

In c,:)unter de:.:-;ion, the fi:"d thinq to de is k construct the basic transition 

L,ni,;{:",,:: ,-::" '-'in J!C)"1 ,p H v '"v ~ ..... c~ ~ ~ ~ 'f..... . ._ ~ , 



Operqtions of J-K flip nop 

IJIKr~=S~~"se .. . 
',,0 in! unchanged I 

j n I ::'l;; p i 

i",~ I I ~ " 

i1 I 0 I 1 .I.f 

; 'l , ·1 i .t!' 
L ... I: .. .J .... , ... .i. .......... ,.,.!P ......................1 

Tab!e 2.5 Transition tab!r: for J-K Hip-nop 

······················r· .. ······ .................. : .................... [ ...................... ] 

: .. q.\tL ... ~.Q.\~~J..l .......... ) .... ~! i K l 

i 0 I 0 I or~--l 
I , // . 

i 0 f 1 ! 1 I X 

I j 1 0 ,I X : 1 
r i < I 
j 1 ... J...~.. ..J~ l 0 ..... 

\:Vhcrc~ X ;;; (!on't care conciition 

O(t{ 1) ;:; state of nip .. flop after transition. 

The st<:.~te diagram for the rnodub ·r f3 counter is sho'vvn in fiG and thf; counter 



i 0,:~:0nt !~extstat01· ..................i,;,·················· ... ···I·······----r~·~-· 
I [) CElt, .. , DC BfIIJQ;<D .+Jt;:~ ~~I J~~~r~;~~, 
1000 oj;;; 1 I!) x 1 0:'r~:r1~ 
,0001 10010 !~ x 10 x /1 x IX! 
1"(""'1'-' "-'()1"':, :,,, : fl 11 
"'l (J ,!., ", ,X" i:::::.X <. I' ,x [ --< ~" I ,j , I \.. ~, 

10011 lOiO!] 10 x ix '1 ~X 

i.::::: n 1. (': n i n '~". 0 ·1 ! n f)"! n " ~, 1" 
,. OJ '" 1 ". -! I '~ . 1 w " : 

"i (': 1 t") "1' , f") ~:i 1 Y. ::1 v . [:010 r."u \~ < .. ,F~ 
1 , i! 
;,l .• ,<~:,,'·11n}· In'1-l 1 in A' 0 j'< \., . I 'v' Ii I\.' tf iX if 

10111 ,1000 11 Ix 1 /X 

i.'10CO :"".iIOOI liy X fp !1 i i .'c :,j X I 
'",1'1001 )-10 G!X x:1 x lX { l ~ 

11010 !'011 ix x ix ° 11 
i1 n '1 i;'on II" I 1 I 

'.,I' '<~., ," x ~x : [l 

11100 ;1101 IX ° 10 x 11 

11110 'y 0 11 x Ix 
!1111 I~ 0 IX 0 11 

~ I' 

.J.:l ... l ..... t..........i 0 0 0 0L~:.__ __ .... _:L_.. __ L~._ ........ J ...... __ .. ~J_~ .. ~ ....... L_ .. __ 

x 

x 

1 

1 

1 

1 ,1 0 "1 I 

-1 1: 1 0 x 

From the above taUe 2;: usi::'] karnaugh maps to simplify the logic give a group 



2,6, ,t THE OUTPUT 3T AGE 

For this project, the output ~)t8Ge is rn:~;de up of transistor arnr)!ifiers, 

approKirnate!y zero, so that an the 1? volts connected to the relay wiP appear 

( ' • '", "'! 1,' '! b ' 1 ,I t' . " across' (18 r0:ay COHo V\j,l!'1 l(HS CO! .te,,-::on,(:s ener<;j:!f:{ 8n(; ,n,s conseqm:=:nt,y 

rernains C)f-,} for as ionn as the !oQ[c outnut is on the hiqh St8t(~ On the other .. ' ~.., '--

U,e 18nlp goes off. This explanaton 1s for the ncrmaHy open contacts, \Nhich is 

. . ! !" 'i '! 'j I! t ' " t" ¢.!n«'p rC} ;,';( {':', 'P{~ , )0. '::,:1'<"1';) !')O',P ""'Ll J" p., r -O'()',M ";~),:':'! ('-:Sf fj"'" <:;-::>m'" ,S""'" .. ~ . (:3' .. ' ...... ~ .... ~ 'f " .. ".-.~ •. ...:..... ~ ..... ' v· ~ ~ ::, ..... ' ~". ........... ' .. ;' "'~" ~ ~ ". .... . ".' ...... 'J (;:... ... ~ ' .. " •.. " .. ..; .... (,,:; ~ ~ ~ ~ "." . 



Q. r '. :._ 

::: 12 .. -. CL3 

420 

27.9rn./\ 

But hYe .. ~ kllb 

)(i 



Then it) ~; lc!hfe 

Vb ::: !bRb + Vbe (sat) 

lb ;;; Base current ~ 185"7 rnh. 

\!be(sat) ';;, S8tu(atinn-Hase to Emitter (fer 8(; N P I'.J s:iicon transistor at 

sat \lb(~ ;;; 0.7) 

!b 

'I !lr; 7· -10"::; 
( .. ' .• l < ,;.( S l 

, , - , 



2,6.2 COMPONENTS AND VALUES 

Diode D::::::!N 4148 

Transistor T ::: Be HJl (t'..JPN) 

\jc:e (sat) ·:::'{).3 vc;Hs 

/\ 
---------------.--_... ~'y,( 



I.·l1," t{: :[!-, l'.~!-1i~, f(~'- <"'f" t'lR n'.~lr:. Table / I t, ...... <. ...... ~ ~ ~r.~L~( ...... ~~ (~ ~ .. J .. :. :-;1 ... 0:, ..•• 

r~'" ji A·';·· '1 
} :....,... '" l 'y .. __ .,::f::::. 
:. ",'" ........... r'" 
in ..... 10 j 0 r:' i 1" r11 
L.!.:L. ..l...... J ... ' .. [ 

! 1i 0 ! 1 · 
1111 ...... ilj 

Ti":e truth table for 8n hvedsrTabie 2.8 

J\ Y 

1 U 

used in this project. /.<.nd the outputs 8re as described in the fUnction table of 

table L.G 



Table 3.1 

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



(iii) The Boclean expression. f\ B :::Y 

Ti,(~ bqic svrnbol: for an AND oate . .~. ./ .~/ 

;\ ······l~············"···)~·················· ........ y 

----···-·~·~··i .... . .... ~ . .-' ....... /-\ 

Fiq :2 q 

The truth table: for an AND pate T£~bk; 2.9 
...... y ...... -"'~""'f 

l .. P············i··t~:. " ........... l .. y .......... l 
! , < I I 
in! II in 1 
i::,:-"~~ ___ ,,:,.:,, __ ~:.. .... _ . v ' ··········!················1 
i c i ·1 i 0 1 
; .. ' .. ·j·'·····1· .... · .. ! 
i 1 10 i 0 I 
I·~........r .. ~ .... ··.·.·.·.·.·.·.·.·.·.· .. ·1.:.;.·.::.·.·1.·.·.·.·.·.·.·.·.·.·.·.·.'Jl 

L .. _~ __ ~ ......... ___ .... L .. _.~...... __ 

!\no cher icqiG (jate include the ncn .. invertirYg. buffer! driver, the NAND Gate and . .." .. ..~ 

NOR gate vvhich are obtained by GO:1'1bininD the NOT gate ~vith the l\NO and OR 

g8tf::S with symbols XOF. and XNOF< respectively 

2JL2COMPONENTS AND VALUES 

The OR ~pte .':: FCG 74:52 

Hw c<.)un!er ;':: SN '7493 



1he !arnp chosen for this pf()~cct is (-'\ 24Cv. :HLv j,ynp 

arnpHfier is "ef:ded to amplify tllE~ !e output current to such a leve! that can drive 

the 1;;:m1p. In H:ls project. transistor:;:; are u:;:;ec] to amplify the !e output current 

'..tJiH be such ihn! a positive voliacy: biase~, it Hence, an NPN transistor ~s ideal. 
. " 

collector Cl.mf~nt to suCt; ns arnount that Gan 0nve the !an;).). Th:) transistor BEY 

51: vlhichiS a !O\\/ lev'el powef transistor with Gain ctf 30 8t 'j bOrn/\ coHecl.cr 

trans]stof connection lS also shown in fiq 32 The transistor is connected in 



3,1 CONSTRUCTIONS AND COUPUNG: 

3,2 CONSTRUCTION: 

b08.rd, !\fter discovered thilt the rG!ay contnds were beh<Jving as expected on the 

board. the vero' board, lc sockets was first inserted in! 0 strategiC: position on the 

~ln·~r~,.l ;'}nr! ihM>('j ::::.nj,"l{;>!'p(.l lO' tr.j{.)" r'r"l-'lnOll(:'llt<~ ;-'l";', :";'-"0 r::<fphll\v !.:;n!dt-">re'f~ 0'''1 t~,p f..~·../O J "~~~'" .. ( ........... < .... .... '....-1 ..... J. " .... l '.-J'./~ (~ •.• ''-'/ .... .... O(~ .... , .. ;:1 ... · .",!;S ~ ....... i~.~ .. ;,~ .. ' ..... ' _".J ~{ .... ..;.. 

It is lrnpcdant to state here that betore sOldering the component and boards 

were thinneJ so as tel a ... ./ok1 the OVf!', .. heafinG of the board and also 10 avoid dt\! './ J 

jOints, 

3,3 COMPONENTS AND TEST~NG 

system for the T~Junction, The siGna! indiCf,1\Cr were made un of three colours of 
.. v V 

the red he qn,::en lames on tV), amber in !hiS n:!ddle and qreer; liGht comes at the ".. ~ ~ .... . .... 

bC}ttc1("n 

Fig 3,1 AN 7805 C1 VOLTAGE REGULATO 



'1:3 12 11 8 
> ••... ~..... . .••.. , •• "]' ................... 1' .. , ........ - ............. y' ·············1·· ········· .. ·······,····· .... ·············1 

!, I i .... r··~·'. I ! [ .•.•.•. 1",·,,' \ I I 
L .. ~~] } ... ~ ..... ..! I I 1 .............. ! 1 I L.! .. I i 

1'1 I 
'I. • ~ 

L) :,' 
',,!, ... f" .... \. • \ I r .... · 'j........ ; \ , 
i 1,:,:,' i i 'i 1 I 1· ........ , i 

1,,' j"L./ '",! I: rLj! I [ 
Ii_'LL ......__Ll..J,TJ 

SN 74GB 2·iNPUT N 

2 .... J .. ? 
nG 3.2 Ie PiN DU\GRAM 

with 

controL Fur!herrnore, the bulbs rated 40 w8Hs each ':/Jere connected to the main 



BOOLEAN EXPRESS 1"01{ TRAFHC LIGHT 

Period 1, Roads 1"'~.Ml and K "" 1 \vhieh means rond are to r;'wve (no interception) 

Period 2, Roads K
y 

l,,,, I, the roads are nee to mO'y'e without any interception, 

Period 4, Roads M', >~ <'lH; k '" I, the wads are hee to move withoHt no 

simplification is dom~ ~ccon1ing to the output sequence w;ing combinational logic and 

nodcan expression whIch is shown bch"nv, 

~ __ Y\l(Io.,(JI!o/'- ... ", •. VY> ~. ~ ~ w.... JIW 

ABeD + /\BCD + ABCD -{- ABeD 

q(#",*",,*,,,,,, I""""'" .00«. ~.)o)oY 

BCD (A + A) l BCD (A + A) 

:;"Tl(I)+ Bc6' 

:0: A+A '" 1 

CD (n + OJ 

:;::CD 

... 
""B+B"" I 

.Period 2 fur Roads K and L 

-; 3'(r)" -+ f< nC-D'" A n('r) + AIJ{"I)" ..:""s.l:} .. 1 . ['it}."..-' . /"\S3 'k ~.). -} .,j/. 

""'" .:...y. ~ """'" h'II'-

BCD (A+ it) + BCD (A + A) 

...,... ~ «-" 

BCD+BCD 

-::: A + A::;' j 

(, .. f) {t> .+, 81 .l ..... ~'3 . _ } 

-CD 



q»~~ -.x,..... ~ """'" 

ABeD + /\HCD + ABeD + ;\HCD 

nco (/\ + t\) -I- ncn (/\ + A) . . 

RCD + BCD 

~"cb (11 -I- B) 

'.' 

CD 

.Period 4 f~.)r Roads K, Nand tvt! 

~6eoY ~ ~ 

.ABeD + ABeD + ABCD + ABCD 

rico (A + A) + HCD (A + A) 

nco +HCD 

;:: A -+- /\ ,,:: 1 

... 
CD (B + B} 

""·B + H::: 1 

Though {his is done f{)r Road Green and Rcd lamps . Thc comhlnatkm uf pt':rtod fhr 

Amber lamps are done to allowed smooth tmmiidon and warning for movernent without 

any problem .. 

The combirmtkm of pedo&:; f(}f Amber lamps are as shu>,>:!'! belo>.> •. 

Periods of }\mbcrs 

Period 2 .::: ABeD 

Period 3 '" A.BCD 

Period 4 "~ABCD 

J.Vb) 



For the Amber to come ON, the periods combination involved according to tabk 2.3 and 

ABeD + ABCD 

~ 

z: AS {cn + CD} 

-ABCD lABeD 

-
/HiD (C -1- C) 

--:::ABD 

For Arnber M z: period 2+ pedod J 

-ABCD+ABCD 

= AS ( CD + CD ) 

for Amber \'1 1 = pedDd 1 + period 2 
.-

ABCD -+- ABeD 

~. ABI) 

For Amht~rN "~period 1 .:. period 3 

ABef}, + ABeD 

ABC (D {D) 

l';!}C 

From the mustratlon above Dn the movements of the roads the fig 2.3 below ~hown 
'-

transition sequence and the complete road structure at {he junction and their movement 



G "" Green 

R'''Red 

G/A '" Green / Amber 

RIA ::: Red / Amber 

Then the combination of periods simplification for Roads movement is expressed beknv 

--For Road !( ::: CD -I- CD + CD 

For Road L ,,: CD 

For Roa.d ~A = CD 

1<, r----~-'., 
!- ; ..... 
...... -·~-----1 \ 
.P .... ~ ___ j ,r-.... · ........ · 

L-",,/ ! 
,. 

'''''t-''q 
,.J 

14(h) 



For RfHtdN --- CD + CD 

for M f ;:: CD + CD + CD 



3A SUMMARY OF OPERATION; 

bdme 1 proceeded to the next chnpter ()f H+?, project, it is necessary to briefly 

" " l t' t· < j." t fr . P r.: ., '" ll. d expiH1n the mooe o. opera ion or J't!S .f8 de C(Hllro,!Sf. .J and ',!. VOn.S ; .c \,vere 

regulated frem 240!9voHs and 240/15volts transforrners which were powered to 

\!\NU,\' (JF: and NOT nates) 'The desig. n \-vas such that the outp,ut of these lOGic: ." ..... .. .." 

the output of he logic 9ah0S were low. Depending in the states of this relays, the 

larnps were turn up or closes as the case rn3Y b('~ The fun explanaHon of this had 

11 '10 

I,:. I rfl,-- ············~··I-rr~1 
; : "=:.: ... _ .... - i [-:'~;< '. -"'" I 1 

, i. ...... '\ '" } __ . __ ..I I ......, .. '). __ ... .l :,.i" ! /' ./ !.......... . . i ' ........ ;;,.;~.-::. .... -,.. .><....... I 
r''''\ : 
~ ~ ~ F~G 3>4 SN 7432 PIN DlA{ 

I 
1
1
'" __ ... ::.:c"<:~'.)"'"-'''''.'.''''' . ____ .. ] i...·.·.:::"":·::::-<···_ .. \. ! 

'--""',,"':,' ',!:,' 1 ',.! r:.:":::-::···... j ;::.;::,<.:.: ...... ,/ 
...... --; ) I L .. · .... 

1 
i 

....... J .............. j .................. 1. ...................... l ................ .1 ................... 1.. .................. __ ............... .1 

'1 2 3 4 5 ? GND 



FIG 3.5 LED DIAGRAM 
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CHAPTER FOUR. 

4,1 RESULTS AND CONCLUSION 

tL2 RESUL TI DlSCUSS!ON OF RESUL rs 

dock pulse whose periods depends on the durntion desired. Table of ihis project 

shows the sequence 8nd period for (:ach of \he larnps From !his table v>Je 

the /\tvlhER of both road k and L cornes up. This i~:; nr1 indication that both 

s(,::quences should qet ready for change The rnOV8rnent now switch to road L 

and ~/ cemes up. 11 <:1150 irnport:Jnt to state here that for the l\tv18EF lamps to 

Last1y. sho\vn below' a1"P Uoe lights chnnq:ng sequence and the placements 

<; , 'l t' '! ' . t' " ~' Ol HH:::se controhf:rs on JH:: roaos. 'wwever: ,n,s cnanging sequence (18S Doell 



3.5 THE RELAY 
.;~ .. _r~""'-~··-

\/81Y input \d,!ch in tenns if., used \0 control other devices ccmnected to its input 

The movenwnt of this mechanical part. contact F,ereby the states of the contacts 

The r(~lav used I:, 8 sinqle pole double throw type ,tJt,lch means it has a 

norrnaHy dOSf:d and norrnaHy open contact for beth Green and ned lamps 

contrcL Hut for the !\rnber lmnD a single noli:: smqle thrmN contact rdav \vas 
} - ~ ~ ~ 

Tiw~ type of relay u'i:,ed mc i 2 volts> \;v1th 420 ohrns resistance from t.he 



4.2,1 PROBLEMS ECOUNTERED 

that the police encounicred V/(J;f} efther ignorant of the information we needed or 

ihey refused 10 coor·crate. /\1so \.Nhat rnent:o{1ing vV(Jre so,ne lcs bouqht as a new 

,:t2,2 RECOMMENDAT!ON 

Since using mGmory circuit nliniaturlzed the system and is more reliable. The 

methDd or approach should be adopted for our Usinc lIght conhollers. 

f8\/V n-lonths irnrnediate!y after installation hence is preferable, Using 

cornbination<.~l lOQic circuit components ernpioys a lot interconnection, which 

drJimte!y pDse problel1: during fault findh:q. Tr~~cing of fault becornes difficult But 



4,3 CONCLUSION 

T 0 sorne qrear extent. the objectives of the desiqn WfHe achieved (n the 

construction. 

be lecornnlsnded Ui,A to mount t.he trAffic nght on the T·-junction, some 

durable type. 
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