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to INTRODUCTION 

Electronic boards 

("~ .. J ~I}-TE' n *~~N's<' ~LIf~ .. ~ ~Il .I~ 

operation. Other advantag<.'.5 of this dLp!Hj arc: 

1 



(i) 

1,1 AIJHS AND OBJECTf\.rES 

(1) 

1.2 iVIE'fH.ODOIAJGY 

2 



Fig. 1.1 bh)ck diagram of the NEC;ES/\NOTlCF BOARD tOHch/dark tdggCf(d display_ 

1.3 S(X)PE OF STUDY 

~. 

capncikrrs" dh;p!ay ddvcr~; e.u.:. dw d'i:sign t!lerebn.~ n:-quir<>; an und~;;rAm:djng of t11.f: mode of 
~ 

1 A LL\llTATION 



1.5PHOJ.ECT OU'[LINE 

" 
handbonk Th: pro}':d is s~gmenh:X} into chapters \vbich an: from rhupter one to ci'wpkr nyc" 

together, 



2.0 

CHAP1'ER T\VO 

" 'r "S'F~:;<'n /' '-Ff.,-l-)-S,' n It:''' i"lIf\'f.{ 
1 ... 1 .~. 1:", l~.~\. I \.1 1'-.1 ... . g, .. [.~ Y .$~ .. ~ .:l 

..... .;. 

ffOrn ':~5 Light Sequencer using Xmas iamp:.<,60 Light Sequenc~;;r using c; \1atrix,7} LED 

In th~-, case of the Discffte Multistage Light Sequcn;;ef, the i;;ka i:., to connect the lighb 

to the ne:·\.t translstrn-, thus turninglf OiL 



Trigger inverter (74HC14) and t'NO g bit Serial-!niPar;;dkd-(Jut dlifl regbtc:rs (7.~HCT164 <)f 

should be rcdwxd proponionally 1·0 i.lVoid loading mc,n: tkm one bit. 



described in the 28 Lr.:;U dock cin:.:uiL T1"H~minuk's ",cction of the dock is comprised nf dgk 

The d<>-'::i.:onk hiilbGurd h oL! hig inlpnrtance hx':.wse of the efh;:ct so strong thai, it kl~3 upon 

buman mt::.mtiorL DymHnic, (o1o(lr eledronic dbp.inys pi'(>vide CO,3!' dlt'(:tiv(~ and eye (,:itching 

" 
/ 

" 



2,1 'I'UEOHETICAL BACKGROUND .. 

Ol) Tiroing cin::uit 

UY)Display unit 

2.L1 .PO\VER StiPFLV' 



stai)ie ;:.tc voltage supply f:.H' the circuit. 

(ill R~;;(tifkr circuit cOllsisting ()f diodes. 

(ii~) Srnooth(::nlng capacitor. 

2. 102 TIJ:VUNG CIRCUIT 



2.L2, I 

the fo,mula 

Gr()unc; 

Output 

2 7 

'.) 
v 

(: .) 

Fig, 2.1 lYagra,n nfpin coni1gun.t1ion ofth:: S55Tinlcr Ie 

AS'fA.BLE IVIODr: n.1i' 555 TEVIER Ie 

To obtain K, \VC have: 

(2.1 ) 

(2.2) 
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Therdbn: 
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4 
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Fig, 2,2. Dbgram of 555 (ioner Asu.bk configuration 

:u 

(23) 

(2,5) 

(2.6) 



Wht':re i., ::: OJ593 x (Rl+'R;U C 

t;::;: 0/83 >< F:: xC 

V~()N,·q~'r f.>' or 'v Fv"(YPol<,. ('}s:;' ~..,,~ 'I"l 1\-18,''0 ~ .2 .• 1 '--' '.'.l ,:'d,lfi.;L ,. J. 7171,_ I ,.:)~. .L kL.n, 

T ::: !, '1 X R }:; C 

12 

(2.7) 

(2.8) 



"-ICC 

4 

555 

Fig, 2,3 Diagram of 555 titner MOilGsLlbk conflgurmion 

2,1.3 DISPLA V DRIVER 

requin:::;L These ~.:.:()rnponcn!.s arc: 

13 



2,1.3,1 COUN'fER 

an::: (onnected in sevtrnl coruhinmions to suit tnc requ!red W,f:" 

SmaH!',JPN transbtors are used to increase tb: output current for the LEOs [II- This /;Oi 7 Ie 

2.1.32 'I'RANSISTOR 

The transistor lS used to w::hieve current ampliricatinn in order to drive the group n[ 

r.\ l"<n<"l,<>~ ('i)nj., ,~o""t ;,'n l" '"" '"1"1" '~<")'""!"1")11 "n!l"(""(r")" ,';ll;'+l ,",\";"),'"1'1 1""" f"lrr'''~;' i)'"'l' n \'''t Y":"""",",; "0: I" l ~. J H ... d~\.-.. v ... !. ~·~b~"O.I.,.~..,.~.)~ .)~. <,;... 'Y._:o (.... \" .. ~ "--...~ .. ' A ~ ..,. ~ ........ ( t- .... t. ..... ·vo ~ .... I,. ..... ~, ... b<:"!> 5~ tJ ... ..:. :_"'~""':'''''''.1 ...... , .. ).d 

2.1,4 IHSPLA YUNIT 

14 



(Ii} LED specification, 

lJ.A.i .LED CONNECTION 

2.iA.I.IPARALLEL O.RfENTATIO.N OFLElh 

2JA,L2 S'·I!{·nrs<.~ (YDII;'NrI' 4. '-r-fON' 01" I E\~)" 
>.. j~.il'-l_[ ... (' II'\... .;(1 ... ~ . to\. I ~. ... M .... 8. ,~ 

15 



2,1,4,2 1- .}<: I) '" IH;~(' IIp (' } 1'1 (-}-.N· -i,:' L __ 1_ S.!. L .Ii 1 ~.,'-\. _ . '3, 

i;;~~ \ ~:\:I;'I'II"~xl V, -F,r~:r~r,,,:}~;r!ie,,:g I:::: w~vei~~~'I}--I::::. 
1 i i tyn i rna:..;, i max i mtt':n;,ntv i AnQk 

f~~:~~~,~I~~~-t 3On=~-II';~\;~ I SV ~I~:"'dml~;;'~l :O:~-1~6(1l),;,'--1 
-----------""""". --------: 

2 JY\; lnn~/\ 

i s,_",,,LrJ j r cLv~ i A,ltA 1-' -, i" 1)\ i _,""k':-~';;'_;: r;,~::~\: ~~~:~J 
I--~:--,··,:··:·.··~·~··I-··,., , ,-~--------I"""~"~~',~""r~~':-:------I'-~1"::,':';···I··~:--;--------!··:~·:~··,.:.··.······.·.····-:·;::"~~'~'--~:-[.;. 
l ,31;'hl(ld<~; : \J1i.'(:;n i 2>.hl;'~ : h"C, \, : '_",' ~ :.., \; : .;,d,:V.l d. : vill!\. : ,,?J . S65nm . 

:1_- l~---J -l+_-::-l~.~, ~--:.-I~~T--·~-·-l· 
i:It:::Slt~,l\'u~_rn~c~~V)5VI-VJ6'!r~c: 1\lrn~~__1430nnl: 

1(; 



Table 2.1 (continued) 

Where 

2 1 .. 'I'DI("'F'"S"'l") l'"Nl"T 
Jo' • ~~ • j'1 . . ~'\.:g l~ .... . ,. ~.) 1 . J. 

2.1.5, I lr~l;' f)l;' l·,~):n. ~Vl'rl"~ As'r,~ nr "r" "l()r>'~? (-)~? ~~.::; 'r~r'13"l" ~}~_J'. ,..( '- .t~ .",8 .. 8:-\ l'. l .l A,I. l~ .... ,.t .. q.g:)l ... l-.).. ~ ... '?~~~ 1. ~:),,- .1_a.l~ .l_ .. ~.{ 

chnscn to tnsure that tbe; device has QTed sensitivi t y to Ul(:' transition fm::-n light to <.Lrkness and .... .',' ~ .. 



2.1.5.2 

hody to ground a dn~;liL Thb principle CHn be kH.Hld applicable to the triggering of the 

mono;:,wbk rnode of the 555 tirnfT. 

13 



3.0 DESIGN l\ND CONSTRue'fION 

3,1 PO\VEIl SUPP.L'y 

3.1,1 VOLTAGE TRANSFORlVIA'l'lON 

and the negative tennlnais 

3. i .2 RECTI FICA1'lON 

T'l'" '.··'l'·'·"d r,,,,,~·, tllf' '-''''>''<:'','>''>'Y\''''I' 1·,~,,~ "', b"" ·,,-,:··tl,·,,·~,,,l i{., {"~)"",';r" ':l r', r- ['llt'D' ,> T:':.e +>lrYl1 ()r ~ <. ..... ....... (.{.~.> .. ) ... ~~t.·l.;) ..., ..... ~~';"':'~:,J ...... « .. ~-..-. )~"~'-J t'-.. ...... : v.... : ....... ; ~ ........ ~ ~"(}""'''' L .... t ... , ...... ~ ~.~, .. ~~,..,. .... < ...... 

D.C output. The diode use of are !.h(: fl'·ti-.;,9 L 

19 



3,1.3 RIPPLE FILTERING 

VV,,;,k ::: peak. voltage 

Now the 

::: <2 x 120:: 16.97V 

Q ::: It ::: Cdv 

C ::: ( c·,S x 0.(1)/25 

J.' .' . . :..) 



3.L4VOLTAG.EREGlJLATION 

LM'?812KC 

::.i····· ........................... j=.~:::~;:~~:.J .... . 
~:::: . .................................. )···········t 

r .... ·-.... ·~l·.· t"«. : :: 

I ~" i '~~ikn 
! ~/; ..... :.;,t / I: : <' I::. 

Vi i T1 l r·· L .<'''' .... ~::";>",,, .. - I \ 
220 \lrm$/r:\-··~·····,·· ...... -·· 'j'............J , ~ -,( 2.2mF ~ t...... . .... 1:. 

~: Hz ('~.,:" .• ~ .. / .. ) .......... _::." ~ I \ ~ .: ......... '.: ........................................ il~;................. ............................... t ..... ~.,.· i" .;;~~ : t ... ·.. -----.It-.~ ................ -.. -.. ------- .. -----.. ~-.*-.~ ............................ 0) 

--. .:. ..... 

1N53~'1 

3.2 TRIGGEll UNTf 

in this sec{kHL 

2.1 



3,2, i D.A ilK SENSOR 

at bright light, LDR rcsi~;tan(;e '"" loon 

1.200 
1·> ~ •••.•.•••.••••.•••••• "" 0 Ot)V 
'~ 100100 ,', w· 

.~ 

V, ·:;;.·12 X ~{~·'~i~)i~ .. Y/~)-..l.~. ~l~:~'n~i.(-n~\ 
\, ...:.. o,..;,.:,,}.v,; v -..; o!';''''''j 

120000 
17 :::.z .••...••...••.....•... ~ l~OS~:l.V· 

~;} 110C~OO 



\10 :::-:: \/CC .... t.7 

3.2.2 TOllen SENSOR 

T::o j, Iv. 20 Xl (/' X l 00 x I ~y:' 

T ::: 2200 Sec. 
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3.4 DESIGN or InSPLA YDRfVER 



(ii) Display driver frn' touch seHSOL 

3.4.1 DISPLAY DRIVER FOR DARK DETECTOR 

3.4.1,1 CASCADING OF 'I'\VO 40171C 

circuit when High and drop top anxmd 0\1 vvhen [0\<:. For this casc~.lding tr; be ;;Khlcved two 



C :::: 10p,F 

3.4,1.2 TRANSISTOR NET\VORK C(}NNECTION 

The transistor bdng wied is the TIP]! C \vhkh i,; an -HPN l.n:ubistor, Thi;:; ne~'Nork 

. i' \ ' {" ,. -. ' ''' I" 1 l' " , ' T' consists Of ;;1 ~)asc resIstor '$xorn lhf:: Gut.pu.t OJ. tne ~~.J / c{}nnecie( to t~H~ nase 01 tne tranS1S1Gr~ ~. t~~.:; 

LED. 

N .. · l S, E ... ! 5. C -_. ! j> S --- 12, 0 --- j 5, /\- ! 5, T --- 1 I .. R--- j 6" D - j 6, n -! 7. To j:.';lermin(; the 



Required If "'if >< number of LED'S 

Character N 

Determining In 

Ie ::: (0;54 '~.'.' 7 ~ 1 05 >: J or?) 

With Vc"" l2V 

12 
t'$ .~. ::-: }.2 ... ~ .... f} .n"c ..... ~ ~- _ ... ~ 

u.;)~~.) 

28 



CharaderE 

Required IF ::: !::; x 30mA '" 450r.n/', ,0:; 0.45/\ 

Determining In 

, 
1<· 

. J i: :::. ~l'~'iT 

vy 1.0 -:: ,. .'.~ ... ~.'~':"'("" ~ ........ -----_. __ .. _-_. ... . .. ;-.. .... .... .... /~... ~ ~ ---- --- --------------- 16 b ~:~ .. / .. t t 
(> if;' 0.00592 

le:==: (0 ... 45 --- 5,92 >:. 10-:~) 

!c:;, 0,444:\ 

.For £narader C 

Dcterrnining In 

, 
J~ :z; ~n~ 

Z. 1 +tJ. 

29 



of2DU 

.... 4 "l~· ... rSPL' V nnrVl'l'~ ~<'C n 1V)'~i("'l1 S'l<'NrS()O ~.~ ~k -'.'J.(... .A I .a .. l.i:\..t .I .... \. . . 1. ".11:\' \. t .... Il!-~ .l .. ){ "'.' }", 
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Fig 3,2 OveraH Cir{;uit Diagram Of The NFCESA .t'.;(rU(~E BOA.RD tC>\.H;.h !dark iTigg<3red 
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CU' A 'Pl'r.r"O l;' '')'{'In .,,1,1i~ $j~'I,.. It., n . 

...... 

, 4.,.H 'rES1'~ RES1JLT AND DISCLSSION 
: .. ; .... 

.... 

4.1 

testing also invdved measuring th~ output voltage Lom the po\vcr supply t<l the output of the 

counter, 

4 '1 ,~, ... ~;.·<S'll,:l .'If' /.. <,..60. 3:\..[..:>. .1 .... g. 

The Gutput of th;;:: pG\ver supply unit is npproxinHl1t.l> equal t.o 12\/, vvith tb: U'i.l': of a 

vo1wge regulm,or IC. 

output voltage; of ! 03V. 
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Th~ 0000 output of the first dC(;(1(Jt'; z;oi.mkr \vhl(:h is zero in I.kdnwl triggers the second 
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CHAPTER FIVE 

5,{) CONCL1JSION ANDRECOMIVIENDATIONS 

5.1 ('ONCLUSH)N 

dispby \,vith the sequential nrder in whkh tbe LED's goes ON and OFF.Th<: project is 

"<-

I-raving cornpk:rnenwd {he design imd construction of th<? NLCLSA NOTICE H(}i\RD 

H~;1ng a dark detc(lfYf" circH1L ··rhi~.~ "~h/iH help ~rv<Jid the use of ~ln. (}p~~rator iO rrH1ke ~t v."'~)rk. "rht~ , 



ahngside the touch sensor askk: in security puqK)Se. 
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