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¥




Table of Contents

TR a o YL

titie Page
I d D 83 ey
Pledioation

Drevlaratinn

{3
Aoknowledament . v
Absiract . K
Table of Contents i
Chapier One: Infroduction
L1 Historicat Backyround . .. .. . }
L2 Cientive of the Project 2
1.3 Methodology 3

LA Boures of Materials
Chapter Twe: Theoretical Background

24 Early Eleotronic Devices . . . » - . 5

2501 The Vaomaned Tube .. . . .
237 The Transisior I
2B The Inteprated Oireur (1.4
Laal K
Baste Drglisl Clock Architesture . , 4
5
240 50Hr Time Bace 3

2
)

The Divide By Countery

2473 The Seven Seprent Display (7 - Segmenty . . i}
Projeot Components y . . " . i
430 The 7447 Infegraied Clrogit (1 0y .. - .




N .
LAZ bhe TAR0 1L
j “y
L
o S ;
2503 b 7805 Beonlator HED
-, . 3 H
3y
204 The 3904 NPN Transictor

P
&
£
wd
[rve-y
o
T

SO PNE Tramel
s 2R PMEP Transiginr . . . HEg

238 The IN4001 Diode e

ioh Intensity Light Emitting [Hode (L5 . 6

b
:
RV
.
D5
N
foooe
it
vk
0
s
.

M Transisinr . . 1

R
Tt
N
POV
o4
-
5
LA
L4
14
et
M
s
e
o)
)
3
o
fae—"
)
£
e
ol

fawe
I
—
P S
'
o
o
Jouc
¢S
N
e
ey
».
o
e’
&
N
P
o
P
bR
=
e
.
o~

-
i
RN
e

S
oy

_~

e
~

e
Faa

Y
foout

g

)
oy
oy
-
o

m
o
~
o
ety
o
&

i Llesipn " .. 20

Chapter Three: Design and Construction

AL Detormining the 1z guarty pulser fenninals # 25
The Driver Clrouit . . 26

Divide by Bin (= 83 Cowster ‘

el
<3

The 7-Begrent LED Grid Display

Wik




Chapter Four: Tests and Besults

4 Bovvariay Wy anngebas
41 Power Supply

Nead
Mea

$7 0 T 13Fs Pryateme %7 ouden o o0 e
42 The 1Hz Polse Vodtage Supp

Tt

the Time Seiting Panel

.

The EHaplay hoard . . . . . Kl
441 ?J'vrg'wmf‘? P ";s}:"i-;{im'; o R
S, e RSO LTINS e .. - . .. o Ry

) Avtual cond s

RN
ie

The Tone Cirewit . . . . " . . g

4.6 Limbigtions .. " y L . . 4id

Chapter Five: Conclusion

i Becommendation . . . . . 44

520 Sumunary 4 4}

Befereuses:

.

>
e

Appendices:

M A . . 4 iR A et
Appendir A Operational Manual

M R A A T T, A
Appendix B Troubleshooting . . - . . y 46

"

Appendin O 0 Bl of Quantity . . . . .. . 4¥

Arpendiv I3 Photog . .. v . S

Vit




CHAPTER ONE: Introducton

1.3 Historieal Bachpround

b the early generation, people were Hmited in ascorisining the accurate

'

of the day. One way was by Jooking ot the position of the son and tebling what period

of the day was prosent, Such statoments wers made as “at sun vise”, “at mid-day™, o

% /\,&,_58 5306 259 v‘vi?i‘:é VAR L (* ’

“at sunser”, As technology grew, the ‘sundial® cam
the first forms of techaedogy, The device had a celibration of the twelve hours of 2

clovk on g round wonden face, as well gs the fouwr carding mmmv and a protrud

o catled o 'gnimon’

#f 145 ¢

The cardinal points wore pointed in thelr ¢

the sun shines on the sundial, the shadow of the ‘styvle’ {which is the

ve the hour of the day {1,210 Anugher means of ¢

gnomo} casts on the face fo g

U howr glass |, g device iy which foe Howing sand was filled in o

>

wsedd was the

funnel-lke glass chambers connecied af thelr vertices with narrow ope

their bottoms 50 that when the device was Inverled, the sand fiows
completsly from the upper chamber 1o the lower through the opening by forse of

.
,«
~
=
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v
=
-

-

gravity, W approvimaetely one hour, bence it name the hour glasy’,

Fo

the bour glass, other constructions exist between 18 minoios o

Another type of clock, which is the known most scourate clook

the “Adgmie Clock”. {51 siates thar “"On Decomber 29, 1999 the United St
National Insiftuie of Standards and Technology aavelled the NIST Pi, the most
aeourate clock i the world (o distinction ¥ shares with o sindlar dovice focated in

Parts, Franced NIST F-1, an atomic ceshum fountain clock, seplaces the MIRTS




which served as the primary United Siates Hime stunddard from 1993 10 the

P93, The new atomis timekenper s 50 acenrite that it cohd vue for nearly 20 mitlion

bgaiming or Josing a aingle secoud. The elook is called 4 fountain olnck

ght wmitied by supee-con

ed ceshum toms as thew

The nest generation of clocks was the mechanicaliv driver type. Mochanioad

o

and watches are powered by 2 mainsgy

i provide oner viz the clock. The foree from the wiumd mainspring drives

POWEE W sty mobion through a serles of plaion gears to the how

wheet and the minute wheel, The escapement wheel slows and regddates the motion of

the power wheel The

ulated by the back and forth

escapement is e

vensent of the plvel, This motion also produces the familiar “ik ook of g ol

-

and ensures

Bt the hour and mimite hands keep scounste Hme, {61

$

themselves,

L2 Objective of the Projest

The project is abmed st giving 2 very farge populstion of the publis the correct

time of the day, and 1o infonn them pord iodically that an how has passed,

audible fone, This will help people keep track of thelr planned activities, Jo g schood

snvivomment, i will very nuch roming students and lecturers when 2 prrivnd |

elapsed, so a5 to meet-up to other lecture perlods, and avold intrusion of lecinrs hours

by other leohurers,

&2




imilar clocks exist in varicus locations of the wor d Ome exarople s the

tamous 'Big Bewibelieved 1o hove beon named afor Bewmgamin  Hall, s

13

- .
Tove $hse ol
i the ok

ner of works when the bell

sl o 2 darger seale (7 m Hameten),

Westminster Tower, London, The vlock stvikes 2 be
talt within the tover 1o produce an *F note every howr {7, 81 Ancither public clock is

e vemarkable © Water Displs cutside Nanazaws Station Fountain,

gu’hi(‘? }
A sifotlar clrouit for the projeot was designed in 101, but with the Hmitation
gt ot abways had © be connocied 1o an alternating current (2.0} mains supply {0

S
. i it e

Uhave Us ovn pulse generaton,

m
\,.-“

DPRT IO i LTS PUPVNS SRS A
vouindl) the clock needed o be

y u s, o R CHIIARE wmsn et e 3 e S oonirs o
whonever power was restored, I was also nol desizne

LED grid display board. 1t also did not bave an howrly tone,

1.3 Methodology
The project was built according to the olroult diagram in chapter thioo, o a
projret bosrd, with four small conventional Fesegment LED displuvs sold ot

plestronic component stores, and pulsed by a 12 quarty circuin. The cirouit was

tested long nough with the correct voltage for several days, and

o

test, several months, After achioving sccurste rosulls, the display

he desired sive and boldness of e, awd then fested with the

s

cvis was Boused i a sultable shominue 7 acevlio or

thoving ciroult, The overall conpes

on the mounting location and the cost of the casing

olastic casing, depen




materials

resitancs 1o epvironment con

s used i the projoot were oblained

within the elettronic componont siores 7 shops,
Tha pavts used for the frames axd casings for the projest were also obiained in

nane

hardhvare stores within the conngry v, sl as the o

OIS

b obtained o

the suppliers of sign board materials, The aluminmy (angle 90

.

from suppliers of sluminum window and dooy materisls, Fivets

by H oby

serows, and sihoone paste {for sealing) van be obtained within any hardwar

especinlly those whsr sell workshop tools.

The 1z oaclilaor obdp 1 not found in electvmic compovent shops can b

Hclock cirruit, and the neceys

wy terminals determ




CHAPTER TWO: Theoretical Background
%24 Barly Blevtronic Devices:
1Y The Vaswumed Tube:
This is o device first boilt in 1904 by Sir dohn A Flemming of Briain

[HEL The devicr was the forcrunner of the dicde, Bt operated by allowing

tr the positive, and for this reason,

he named it "The thenmionic valve', shmilar o the Wiy & mechar

aparaies, by atlowing fuid to flow ooly in ome direction.

More work was done on the deviee by

when he discovered the addition of a

sph the device, This modification he callzd the andien’ i1z

A
e
4

which gave rise o the amplifier, snd madio comnnunication, alter

sddvancements,

Figure 2.1 The Vaouumed Tube

des




2.4.%  The Trapsistor

The device was st bullt by three sclentis

-

working with bell nboratirios (U5 Ay in P47 {131

it has reploced she vacuumed tube in ahnost all applicatioes beosuse of 1s

L U

educad sive and power conamnption. The devies | sasie form bas thres tenny

commonty the *base” (b}, fow currens controd, the ‘eollestor’{e), the ‘emitter” {2},

which the last two form the current channel. Most conwnonly, the basic banusiy

gxisis i fwo forms, vamely, the NPN, gnd the PRP, and can be o

germanhnm.

o by g pesitive B voltage et is base and provides a

LR

5

the flow of current, while the PNP type B oooptiolied by

b HERENe

negative "IN voliage at iis base, and provides a positive chanmed oy current flow,

Pigawe 2.0 The WIN &

the PME tansiar syibol {B), and ply

et appdifior, i oparisg in

timear region, whoreas when working as g swilch, i operates i the cuieff and

ssiuration region.




e rwen B gy s g omst bense
can be obtained by,

H i ¢ Amperel

Where #is the gain factor for the particular transist

wovolinge drop { Vi ) across the load resistor (1) Is glven asg

: o vy rhvnern et bouan ey Bhye Py £ ewy Ly e
he volage drop along the transistor chann is piven as;

13

is somettmes potted over sracterisiio ourves

Coperstion while connecied 10 o foad resistance ©
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represent vaalistio o

“

2,13 The integrated Chrosii{ 10

P § 8 S
aviy i the disorete

{157 States 1

civouits are comuplex

w development of ey

soof several kinds of devices our 8 Cornniog | oh sulssirate, oF on g

Hicon, They offer low

8




srmall size. and better reliability than an equivalent circnit buil from discrese parss,

Figure 2.5 An B-ply Dual in line pa

2% Basic Digitsl Ulock Architecture:

o clock srehliooiure is s

{16} The basic dig by the Block diagram of

“
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Figore 2.6, Bashe Digited Clock Archiiecture

320 The 588y Thme Base:

Thiv pert of the cleoudt §5 wmeally obtained divectly Tromy g stepped diven a0

maing supphy of  50Hz, and the signal shaped w0 square wave, gnd sont to the “divide




22,3 The Bivide by sownier {+X)

'y a package with the abilitv o be o

Fhe fdivide by’ counter s ngip

vavions confhamations 1o achieve various “divide by’

dgnad thon

sifiguration to prodece JHz pulses. The pulses are then fed 10 the

sy made of different divide by counters connected together,

123 The Seven Segment (7 - Segment) Display

~

fy device made from seves

arpanged in Segments fo form numbers O through 9

manner. The deviee configumtion are of teo tyy

emmon cathode. 171 states that io operate the commo

anous teroinids must be supplied by 2 positive voltage of

L the correct cathode eads must be connectad to the eround.

PRI

A sesistor 15 asually oo
fowing into the segsnt,

fooaninoh {ommon
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The Project Compoenents:
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The pins A, BLU, and T serve ay the b

significant b {MAB) The pins labeled 0" o'y

g seven sogment display, Pinodwee (37 s the Sl test (U1 which lights all due

:

segments of the display when s connected o s logic 8

(RBOY, and 3 (BB are used fov vipple Blanking oudpat, and fopmst respectively, and

P S P ST werser SO
ave pctive when connected w ongic 0




320 The 7498 Integrated Clrewit 0

"

Y EYeTh e sy e o & FOR S e §
Pne 7450 LU s a ripple through decade vounter

91 with ifx juternal waling

cconnevicd o count In g mumber of ¢

Frgure 19 shows the pin configuration of the 7400

P
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£, Bt o vndeh when connectad to the ko
roser the counter (o logio flate 00000 for decimal 0, and leads B9, 29, of whivh
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numbering also represents the pegative output vo

e labeled 1 (input), "G {ground), 0¥ {output). & typloal

“

Ampers whon saounted on g heat sink, ©

asiaily packsged ina

vy b R S LT . S P & 2 S R 2 A £ 15 e e Y
alse exist packaged e O3 and TOUZ cusings rERpOCiively

23,4 The 3M3%04 Tyansistor

sal PR type, pockaged ina 1092 casing, used for

spshioations,
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SRS Transizior

P ansistor s 2 untversad NPR

the compliment of

pptications.

23 desoribes ity ralings;

by

heractopistiy Symbud

ALK seancnubacion

The INGGG Biode o

Vha devies i3 a8 po

wr ppotifler type, with a vollage rating of Sy and ouwrrent

a plastic evhadrical ¢ g 2170 (b3 Bt

atfows currens to How only in one dirnction {an

by the direotion of the sy in the ciroutl symba

K

§iviodn, Chrouit sy

287 é‘éa High Intensify Light Emitting Diode (LEDY

The devics is one which produces light ar bigher buesstly than conventionst
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230 Fhe BDRI4G Tramsisior:

{247 Brates; the B30, BRSE and BDIAG are silicon Epitadal Planay B

o

o

pmckagy (G

fransintors mounis »oleniened for ambo

drivers utilizing domplomentary o guasi-complementary oy,

5, BE37 and B
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particalary to the bigher frogquencies. The ear s most aensiive i the 7

above onndic £ up o & fowr oodaves higher. Sou
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in 24 bours [ Hdayy, itwill delay by 36 x 24 = 804 seconds {lmin, 26.daec)

are A E e

-

fyaowsek (b, will deday by 804 1 7= 504,48 seconds o

Such gt viriafion s oo o

358 Degermining the 1Hy guarty pulzer ferminaly

-
&
—

i guartz puiser from s convendional wall ook «

v connscted o the

e
i
pns
jeed
o,
o)

Fecs,

G
-
<
-
Td

divider was chosen o provide such power 0 the puiser as show:

The clock puiser provides TBE® out of phase from two separate twominals (0.5

oib which magnetizes g

eschy io an indactlon o Cpermanent magnet ©

s dending to this colf sorve as the omtputs {1 and 23

¥

rigation every second, The tenminal

The outputs wre fod to the deiver cireult 10 be amplified and combined 1o give
14z foen ol
Liy Sy
Fehy % i
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o =L, SRR
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Figure 3.2 Yolisge dividey 1o powver 1

The voltage supplied 10 the pulser unit is the same a3 thy one acrss ¢ the B2, given by

Vo= Voo | BRI/ (RIVR2} T
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Where Voo = 5v,

g ,;‘ i{}{}{} BN 4' /{5{ §

3.4 The Clock Bedvey giveuil:

This ciroudt

thewm to produce H

operating as switches (o

froan their mepech

seconds that 48 ean

phase, while ong is conduciing in ds own phase. bofore ity pexs phase Iwo s

5 4 e A
away, the other wilt

v

arphifiey the pulse signals from the goarle pulser and combines

Tz from o osingle outpun, Al the transistors (O, Q2 and 0 ane

¥ and satyration Trensistors 1 and 132 amplify the polbee

ve lerminals. They conduct one @l a thwe within the space of 2

_,w

FyaTes
253

i second (1Hz in Zsce) Since they are TR out of

N
5y
04

ts

condost amd the process continuesy, giving a sinady astream of 1

paifses when combined. Figure 3.3 &5 shown below to funther desoribe the provess,
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pudsen.

Pigure 5.3, Wavelo for outpu of 1
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