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ABSTRACT 

The project describes the design and construction of a Dighal houriyaiarm 

dock System, 

The dock is designed by the generation ora duck pulse from a Cl)!sta! 

osdHator~ divided and accumulated then to be displayed on the seven (7) 

segment dispiay, 

An alarm system is incorporateD tvhkh sounds every hnur
J 

the numher 'Of 

time dispiay{xL The ;;dann triggers when the pube is sent tu the alarm unit 

The vr'hofe system is P'Owered from the 240V ae supply>. but abo has a 

backup battery incase of power outage~ incorporated into the sysk~m, The 

dock is reset able to the desire time by the switches (control s\vhchcs). 
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JNTROHlJCTION 

syste:nt 

The design circuitry C(lfmlst rn3inly of three (3) i.;dsic section;:; namely, the 

dnckunii {pulse Q)encration unit). the alarm unit and the Fnv;er swmiv unit ......... f,: .... 

systern. 



The dock unh is basicaHy built on the generation of pulse which is achkved 

by the use: of a crysta~ osciH{ltUL This IS flnther divided to give sixty (6D) 

pulses per minute~ that is , one second pulse per second (1 pps) output The 

decade counter sends the input signa! to the 7 segment display \vhich is 

decoded by the decoder. H also consists of control sw~tches used in setting 

the deslre time, 

The akmn unit is designed to sm.md houdy~ the nurnbcr of times of the 

displayed thne, This was achieved by a timer connected to two down 

counters. The time sends out the desire number of putSI;; to the speaker which 

produces the soum:L 

The power unit suppHes the other main units wlth the desired. voltage, The 

required voltage for this project is 5V D,C. the A.C main is converted to D,C 

and incorporated voltage regulator the 5V. Backup batteries were also 

incorporated into the circuit to keep the circuli: on when the main supply 

faBs, The batteries are rechargeahle~ when the main is nn it charges~ when 

nO: the battery supply power to the system. 

In construction of an accurate digital dock~ a very dnsdy coutroHeci 

frequency is required. 111('; frequem:.y or pulse clock could be generated in 

di.m~rent ways, In the case \vhere AC. power Ene is the source of pube 

generation~ a 50Hz or 60Hz power frequency is generated a.<.; the basic dock 

frequency befure it is divided to one pulse per second Opps). This however~ 

1s not stahle as there are .fluctuations in the pulse generated, In case of a DC 

operated clock a 555 timer powered hy the DC could be use to generate the 

pulse} this however is nnt. also very staMe, A more stabic} accurate pube 
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generation could be achic"ved by the "lISe of a quartz crystal osdHator. This is 

used in t.his pn~ject for stable frequency generation, 

Prehistoric man~ by simple observat.ion of the st.ars~ changes in the season~ 

day and night began to come up with very primitive luethod of measuring 

timc/ This was necessary for planning nomadic activit.y~ fanning} sacred 

feasts~ and so on. The earliest time measurement devices befhre clocks and 

watches were the sundial, hourglass and water clock 

The Jorerunners to the sundial were poles and sticks as wen as larger objects 

such as pyramids and other taU structures. Later the ,Hore format sundial was 

invented. It is generally a round disk marked with the hours Uke a dock. It 

has an upright structure that casts a shadow on the disk," this is how time is 

measured with t.he sundial, 

The hourglass \~'as also used in ancient times, !twas made up of two 

rounded glass bulbs connected by a narrow neck uf glass between them, 

¥/bcn the hourglass is turned upside dov~'n, a measured amount of sand 

partides stream through from the top to bottom bulb of glass, Today<s egg 

timers are modern versions of the hourglassy 

Another ancient time measurer was the water clock or ckpsydra. It was an 

eventy marked container wHh a spout in \vhich \-vater dripped out As the 

water dripped out of the container one could note by the water level against 

the markings \-vhat thne it was. 

J 



One urlhe earliest docks 'was invenled by Pope Sylvester II. in the 990s, A 

huge advance occurred in the LHHfs when mechanical docks, which used - . 

weights or spdngs~ began to appear.. At. first~ they had no fac{~s, and no hour 

or minute hands; rather, they struck a beH every hour. Later~ docks with 

hOUf~ and then minute hands began to appear. These eady mechanical docks 

wDrked. by using an escapement~ a lever that pivoted and meshed with a 

toothed wheel at certain intervals, 

In the 140trs, another important discovery !n timekeeping was made; it \-vas 

learned that coHed spdngs~ which used smaH cniled springs unwinding at a 

speed controlled by an escapement~ were able to move the hands on a dock 

asweH as weights or springs ofprevlDus, larger docks, This discovery made 

smaHcr clocks, and later watches, 

In i656~ Christiaao Huygens invented the pendulum dock, which used 

weights and a swinging pcnudum, These docks were much more accurate 

than previons docks .. off by !ess 1han a minute a day} compared 10 the 15 

minutes a day of earHer clocks, The bigger 1 he pcnrluium~ the mnrt~ accurate 

the cluck was. In l761. John Harrison succeeded .at inventing a smaH clock . ~ 

accurate enough to usc for navigation at sea. 

Ekctric ducks came into being a:fter 1850~ ~Nhen Eli TelTY developed 

machines~pattems~ and techniques that produced clock parts that \vem 

exactly aHke. An electric motor with alternating current powers these docks. 

Later digital docks with LCD (liquid crystal d.i.sp~ays) rivaled the dectric 

docks, Quartz docks use the vibrations of a quart!. crystal to power the 

dock 



There two basic types of clock used today; digital t imtpieces \vhich 13 H 

digitai display of the time in nurnbers, \Vhile the Standard uses the three 

anus pt~lntiug to the number 10 indicate hour ancllninutc. 

Both of the bask type could have alarm systcrn which sounds~ at a set time 

or hourly lndicatrw as the case might be. Some make rndodiou;~< sOtmd~ some 

a beep suund \vhHc~ hnprnved one Vim speak the time, 

This project is widdy useful to both the student3 ilud the entire staff of the 

schooL It updates them of the current time by sounding hourly. This enables 

both the students and lecturers to be a'warc of their next lecture perin-d and 

\\ihen it 15 through. The Hkll"ary l:<H" instant is updated v-;ith the time, \vhen to 

open a.nd (:iose to the sttHJentB. Also it can be use in rnanuf!JCturing 

industrie5~ \yherc they do shifting, In the hospital, this keep both the patients 

and staff about time to take medical reconl} treat a patient> or do rcguktdy 

check up. It is applicable to an fields. 
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PROJECT DESIGN 

INTRODtJCTION 

2J THE PO\VER StfPPL Y 
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The circuit reqUIres a 5\1 de supply to drive it The roams !:s a 240\1 ac 

of a rectifier connected to thc SOlm::e ~Nm convcrt tht: ae inrmt to dc output, 

tLl:.; hmvc','er consists of both the ac and dc components, The ac component 
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2.0 ShO'NS the bask representHtion of voltagc conversion 

(; 
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Fig :to BL(K'KS DJAGRAM OF VOLTAGE CONVERSION 

RECTIFICA TION 

The rectifyi.ng circuit converts the input ac source to a de supply~ needed by 

the circuit to drive it There are different rectificatiuns circuits that can 

convert ac to dc~ arnong this are the HaW wave rectiHer$ FuHwave rectifier, 

.For this pn~iect. the Bddge rectHlcndon was employed to convert the ac to 

dc, in order to have a steady de input. 

The Bridge rectifier consists of four (4) diodes~ Db Db D~~ D4- 'D1e input 

voltage is sinusoidal~ that is the voltage has both the positive vo!tage~ V.,'.! 

Cos \vt, and the negat.ive voltage - Vw Cos wi. During the positive voltage 

input~ diodes Dl and D;~ are forward biased, thereDare eonducts~ this fonn the 

wave form, On the negative voltage input~ the two other diodes D:!> D3~ 

conducts to j"(HTI1 another haif cycle. Hereby~ eliminating the negative half 

cyde, Both current pass through in the same direction to give a Huctuating 

unidirectional voltage. The wavcfbrm is shown in the fig L I below, 

7 



The ac ripple in the output of the recti fief can be srnoothed by a mter circuit 

This is achieved by a capacitor connected. across t.he output of the tectHleL 

Another capacitor is connected which is a hfgh frequency filter, it surr~asses 

the high frequency power due to oscillator d ivldcr. Then tapping of the load 

across the capacitor to the regulator input, "vhicn regulated the input voltage 

from i2V to 5V, 

TwO' 6V rechargeable batteries were conneded to the circuit to keep driving 

the circuit incases of power outage, The batterks are recharged when the 

main is on. On power outage~ the batteries back up t.he circuit by supplying 

the required voltage to drive the circuit 

A Dinde is lnstaHed at the output of the recliner to prevent backward flow of 

currellt~ in case of power outage by the mains" The output of the batteries 

12\1 is regulated to supply 5\/ desired to power the circuit Fig 23 shows the 

powe-r supply 

Rectifier 

Hg 1.3 l'OWER SZWI'LV UNIT 



2.2 THE CLOCK SECTION 

This section described the design of the dock which consists Df different 

subsedions~ the pulse generator (rimer), the frequency divider, count 

accumulator .. decoder and the display unit 

2.2.1 PULSE GENERATUJN (l'l1\lEH) 

The timer is responsibk for the generation of timed pulses counted by the 

counter. This was achieved by the use of a quartz crystal oscillator in this 

pf(~iect These generated pulses are accurate and ~:rlable, There are other 

astable muhivibrMors} such as 555 Timer, but this is not us stable in pube 

generation as that of the quartz crystal osdHator used in this pn~ject 

QUARTZ CRYST AL OSCILLATOR 

It mam function is to control the oscillatkm of an electric current, the 

fi-equency of which is reduced to compute time. 'rhey are made from Cf'v10S, 

CompHnlCutary lv1etal Oxide Scmi conductor. It consists of hvo tviOS 12FT 

integrated on a silicon chip, They are easHy damage by static dectrkity, 

The error by quartz crystal is plus or minus ODG second in ten years, The 

accuracy of tile quartz crystal dock is very high and reHable, The extremdy 

high quaHty ihctor or quartz crystal applied to o3ciHHtor led to very sfable 

frequency value such as uues used in timing cir(;uh and dock signa! 

generation, Bdo\v fig 2,J show the crysta~ oscillator 

<} 



Fig 23 QUARTZ CRYSTAL OSC!U .. !.;,TOR 

2.2.2 T.HE FREQUENCV OlVIDER 

The generation of the dock pulse or frequency of 32. 768Hz [rom the quartz 

crystRi oscillator needed to be divided to give one 0 )Hz output needed by 

the circuit The application of a HCF 4060B Ie which can be used as an 

oscillator divider along with a toggie UK) fiip*Hnpwas employed to get the 

desired 1 Hz. 

The HCF4060B Ie consists of an osdHator section and 14 rippk carry 

binary cmmterldivider stages or fHp~nop stages tcsponsibk.' for the d~vision 

of the input signal fro1'n the crystal oscillator of lL768KHz by a factor of 

fourteen (4) to give an output of 2Hz, at the pin 3. 

Output frequency - 32,768K 
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The required :!requency is 1 H.z~ but the output of the HCF4{)60 IC is 2Jiz, 

therefDre~ there 15 need for further division, 'fhLs can be easily achieved by 

the use of an external i.ogglc UK) nip-flop, Connecting of a HEF4027B drud 

JK Hip-nop made this possible, 

The JK Hip»fiop is one ofthc memory elements used for (:onnters, When J = 

1 andK = I} the circuit toggles and compliment the output. The transition 

table shows the time sequence of inputs} outputs and the state of the fHp­

Onp, x represents the Don~t Care condition, 

r(f.re;;;;;;~utif~itiai~t~;~]~uil:e(.{~rlP~~~~~.~.=.~~~~~~'~'.'.'.'.~~ 

r-O--~6----~··ro·······················"'''·''--~~'··l~····················"'"'·~-·······1 i {} 11 1 i x i 
l 1 ! 0 .. ' ~ i 
; . t; . ,." 1 i 

j ! } ; x 0 i 
1. ...................... " .. ,,_~_~ .. _ ........................................ _._ ......... A •••••••••••••••••••• " ••• _~~., ••• _ ....................................... _"'~~ __ , ••••• J 

TRANSITHJN TABLt Of' JK fLW·FLOP 



2,2.3 THE COUNT ACCUi\1UI..,j~TOH 

This consists of counters (HEF45.20B IC~) that keep track of 1he number of 

seconds iiom 00 through 59 and then reset it to Of} \-'lith an output of one 

pube per minute. 

The HEF4520B Ie is a dual 4~hit internaHy synchronous binary counter~ 

each can count from 0 - 1S t hy cascading both tngether~ It gives a E~bit 

counter which could count tilr 0··" 256~ 211< it is designed to count sixty 

pulse,s thc~n it sends out a puise, The AND gates detect 60 (0011 i 1(0) 

pUlses, The Ie being a dual binary counter~ t.he first counts to 0011, on 

getting to this eount~ the .AND gate detect it and send u high to the input of 

the other AND gate, VihHe the other counts to 11 OO~ the diode det.ect it and 

both high input to the AND gate to give an output of L v,rhich is the 60 

second pulse. There is a feed back to the res to a'v'oid having a count greater 

than 60. 

2.2.4 i\-HNUTE COVNTERS 

For every sixty counts (seconds), a signa! is sent nut to the decade counter 

whkh triggers it. This was achicved by the use of t\VO HEF4029B ICs, The 

HEF4029B Is synchroHotL.') up/down 4~bh binary/BCD decade countcr. Here~ 

the counter was tl..')ed as an up counter. 

Each of the counter can count from 0 ~~. 9, cascading the t\vo counters by 

joining pin 7 and 5 respectively give a configuration that can count frOlH 00 

~- 99, For every 60 second pu!se~ there is a signal sent to the decade count.er 



\vhkh count as one. It increment for every minute. ¥/hen the first counter 

gets to 9~ at the incoming of the next impdsc, it is reset to zero, then it send 

the signal to the second counter which reads as !. 

\\Then it reaches 60 minutes that is it had counted to 59,ihen to 60 at the 

next in coming of the pulse, The AND gate detects the 6n~ instead of 

displaying the 60~ the OR and AND gate dear otr the other figures and reset 

it to zero, Then a pube is sent out to the hour hand countee Pin 4} 12. 1 J and 

3 serve as tile preset able inputs. When pin 1 is active high, it jams the input 

code to the output as the code to be displayed, 

2.2.5 HOUR COIJNTERS 

This also consists of two decade (HEF4029B) Counter, aho used as an up 

counter. It is designed to count from () 1 - 12, as the hone The, last counter 

can only count from {} ~ 1 > 

The output pulse from the minute counter triggers the hour countcr~ it 

receives it as a pldse to be. display as l, ffJf every 60 minute pulse t a puLse is 

sent out and there is an increment in the hour counter, The flrst counter 

counts from () .... 9~ when it get to 9 any incoming pulse reset it to zero and it 

sends a pube to the other counter. 

For the hour ofthe dock} we can only have a display of 12 hours. Therefo.ff.\ 

when the counter counts toi2, an incoming pulse \vhkh is meant to make it 

13 t is cut off and reset to 00, This was possibk by the hvo AND gates 

connected which sends a pulse to the preset pin 1, Whenever there is a 

13 



binary code comhination of noo 1 (l) and on f 1 (3)~ the AND gate detect and 

send a pulse to reset it to o(}. 

2<2.6 DISPLAY VNIT 

BVFFKR (l\fULTIPLEXi~RS) 

The CD4503B is a hex non inverting huffer with 3<~tate output having high 

sink and SOUfce»ctnTcnt capabHity. The output is the same as. the input, it has 

enabling jnput~ which is used to enuble or cut off the output of the input It 

joins t\VO or more buffer together} it is activeLO\V~ 1hat is~ 0 (LO\-\!) enables 

the output of the input while when high, dlsable t.he output. 

It has six (6) huffers~ hut for this project I am making use of i<mr (4), it has a 

common enabling input TIle mechanisrn of the buffer is used to multiplex 

the outputs uf the counters towards the onty decoder (HEF45 1 1 B), which 

display the output on the 7-segment display. Fig 25 shows the flmctional 

diag;am of bu ner 

Conventional frequency for multiplexing is 1 KBz~ this was achieved from 

pin 5 of the 4060B IC. Period between each of the puIses is T = Ui~~, Thi.s 

made it impossibk to human eyes the transiti.on 

¥/hcre C = :~tL 768K =1 P,!~l,K·J-.Jz J ~ ~J,M, ~t_ .. _ 

;;;; 0,00097656255 
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2.2.7 STEPPER 

The tlEF4(H 7B is an example ofa Decade counter?, decade counters enable a 

dock pulse to be counted or divided~ and it is a nve (5) stage. The 

HEF40 17B has 10 output pins~ when pin 14 is connected to an astable ldockf 

input and pins 16 und 8 are connected to a suitabIe power supply. 

'fhis SCf\'CS as the HEART (Control) of the multip1cxing. Only one output of 

H.EF4017B is hlgh for ever dock input It has ten (10) outputs~ hut for this 

ptoject~ rm making use offbur (4) outputs. To cut off the other six outputs} 

the 5'h output pln 10 is feedback to the reset pin 15~ this send it back to the 

stmiing pin 3, hereby using only four (4) active outputs, 

The dnck input at pin 14 comes from pin 7 of the 4060B~ thr every clock 

input~ it increments herehy~ causing it t.o :move from one buffer to the other 

to select. it 
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The output cio(:.k which is high only once Vim select the buffer 4503B on 

after the other. 'When the out.put of pin 3 (A) is HIGH3 aU others are LO\V, 

therefore~ the first buffer is selected to scnd its output binary code to decode, 

The same goes fur the otlwrs as shown ill the true table above, 
"" 

The buffer is active LO\\') but the signal sent to it is hjgh~ therefore the need 

of an inverter comes in, an inverter is connected to the input pini of the 

hufter* which invert the incoming high signa! to a low pulse to enable the 

buffcr. The active low is sho\-vn in the true table bclov..f 

~Q~qr-lf=:·····!.·r·:~-=·~r1-=1 
t~· .. ······· .. - -···-···---~h-· .. ········ .. ·-·~·-· .. ·········i~·-········· .. ~ 
i-~.~···········----·Ii···}·······--·~~J·-t··········· .. "~·o.!;················· iT················1 
r··b···--~-······!· .. ·c·--IT---I····C"·····--·~~··(1"······ .......... j 
L ............ _._ ... 1. ........... __ ._ ................ .......;._ ............... ~ ... tJ ............... ____ .! 

2.2.8 nECODI~RlDIUVER 

In digital dectronics? aU operations are carried out in binary form. The 

uutput information at the counter are in hinary fi:mn .. theref~Jte~ need arise for 

converting the form suitable fi)[ a man to interpret. This required thc ll.'>e of a 

HDECODER", 
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A Decoder is a combinational ~ogic circuit that converts binary codes from 

n-input lines to a maximum nf2!l unique output lines, 

For this project~ a llEf<'451 I B decoder was used. The decuder is a BCD to 7~ 

segment decoder/driver with four lnputs~ with seven high active outputs, It is 

a common cathode. The selected DuHer sends the infhnnation which tri.ggers 

the decoder, It decodes the incoming binary cDdes at the pin ] ~ 2 .. 6 .. 7 then) 

jams it to the dispJay segment through the output pins 9, 1 O~ J 1, 12} 1.3 .. I 4~ 

and is. Below shDw's the true table ofHEF451 I B decuder. 

H!:':';F,;I~:<'l 1E': 

~·,k;l 

'-"'=r-'T' ....w-. l-=-' '- f··" .... "'· .. ·= .. r· .. =., l ";;"";';;"': 
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~.:·::::::::::~~~_ ..................... L.~ ...... _~ ............ ~1_ ... ~ __ . __ ......... _: ... ~._.: .. _. __ .... ~~ _____ ..... _ ........ ;.~_.n __ : ___ · ....... ·.· .. N_. 

~:: ""1:;":'(> ~ , , 
~_._. __ ....... ~ ...... _ ......... __ ...... ~.~.::.~::.~ ........ ,,~ .................... ~ .. ,,_._ .... _.~_ .. _J 
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1.2.9 DISPLA ¥ 

FOUf 7-segments di.splays were used in thb pn<lect to display the time 

output The display it.sdf is made up of 7 LED (bght-emitting diode) 

segments Hnked together via a common anode cOl.lne(~tion9 Each of the four 

displays is connected in parane!. The decoder used here sS a common 

cathode connection~ white the dispb.y is a common anode, 'rhercfore~ for 

capahmties~ an inverter was connected to each Df the output Hnes of the 

decoder, Each diode has its own current~Hmiting resbtor of 220 ohms, 

The displays are also multipiexed~ because of th{~ c{}nnectjon~ if not 

mult.iptexed~ the inJbrmation sent by the decoder '\vU] he displayed at aU the 

7-segment display, 'fhis was achieved by the use of .PNP transistors drivers, 

They are inverted to turn them to common cathnde~ each having a limiting 

current resistor of 220 ohms. The output of the stepper~ which is active hig.h, 

is inverted to active JO\V, select which display is to be enabIed, TIle other 

ones are disabledv 

This section is responsib~e fur the output sound. It consist of two counters 

(HEF4029B), timer (HE.F4017H), SR flip-flup (H.EP4027B) and the output 

speakec 

The HEF4029 Is a synduunous up/down 4w bit binary/BCD decade counter, 

it could be used as a up Of dovtn counter, For this section> they are being 

used as do'wu counters, The two counters \vere cascaded by joining pin 5 and 



pm 7 togetber, The configuration of the t\'\10 gave a 8~hh binary down 

counter, 

They serve as tI.'le input Hour time into the alarm unit 'The outputs of the 

hour counter are connected to the input nfthe counter as shown in fig 2.6 

The OR gate connected to the output pins of the ruinate counter IS a zero 

detectoft it deted when the output is zero then sends a low signal which is 

inverted to the AND gate, The other input lrmn the 6{) second pulse is abo 

high. Both inputs gave a high output at the AND gatf.\ this preset the two 

counters by jamming the input data to the outputs, 

At the sam.c time the set pin of the SR njp-flop became high. The Q output 

becomes high \vhHe~ Q became low, For the sound to be heard. an audio 

frequency is needed. This was achieved horn pin6 of the 4060B~ the output 

frequency; 256Hz .. was conn(~cted both with the Q signal fro the fUp-flop to 

the input ofthe AND gate to give the output of the audio 1iequcncy. 

At the timer (4017B)", when pin J5 (reset) is highs the timer is disabled, 

therefore becomes enable at active lo\.\?, The output of the flip-flop 

comp~ement, act.ivat.e the timer. The tirner need dock pu1se~ this \-vas 

achieved from pin 2 of 4060B to the pin 14 of the timer,. For every dock" it 

gives an active high output at pin 2, this is cortneded ahmg with the audio 

frequency as the input of the AN D gate which ~:;ends out a pube which 

triggers the speaker and. a sound is heard. 
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The output signal form the timer also dock the down counter at the same 

time~ this causes it to decrement Thatis~ counting dowrt\vard the input time, 

When it get to zero, the pin? of bOlh Ie becomes zero~ the zero detector 

detect it, the output was inverted which made it high tn reset the i1i.P-'flop, 

The AND and OR gates aHow the sound before it reset \vhen it get to zero, 
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3.1 CONSTRtJCTION 

"1'he design spec! fk:atinns an: grc~1ny considered \'Y"llen constnl(:ting each 
>~, 

section of the dlg;ital clock v;ith hourlY alarm svste:nl.'fhe need to class! fv 
<'/..; ... ' 

~ ·f· • 2 '-, if\' <:; (. r,~' , '~Y" l 
it tranSiorrner rating ,.-:>.. /" '. ,hJ1TU\ (pnrnary 8W.:J !c~ V on til(' scconuary, 

it. 
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the crystal nsciHator. The output frequency of th(.~ quartz crystal osciHator 

nave 32.768 KHz. b . 

A divider with 14 stages and fhp~f1op were connected in senes gave an 

output of one pulse per second (lpp3)~ this serves as the required pulse 

generation. Count accumulator was eonstruct!~d with the use () f dual binary - ~ 

counters. 

The minute counters \-vere constructed with the use Df two decade up 

counters, pi.ns 4~ 12) 13~ ] were grounded~ pins 6, 11 ~ 14~ 2 serve as the 

outputs to the decoder. Pin 15 is the clock input. For the hour counters~ two 

decade enunterswere used for the construdio.n~ all input pins were grounded 

except pin 3 of the first hour counter to reset to 00 \vhen the time get to 

1311(.. 

In the cunstruction of the display, rnulbplexingprinciple was employed. 

Four buffers~ 1 decnder~ a stepper and 4 7<~egment display \vere used for the 

cOi1Btructlon. The stepper controls the choke orthe bufJer and that nfthe 7-

sement dispby. The limiting resistDrs of 220f1 \vcre used 10 reduce tnp 

output nfthe decoder current to the 7-segment display_ 

The alarrn unit was constructed with the use uf d{)vl1) counters/zero 

detector3~ timer, SR mp~f1op~ and the speaker, '1'he fhp~nop sen'es as the 

cuntrol of the unit~ it activates the timer kIf the incoming signal} then 

deactivate it It controls the signal sending of the counters fikewi'3e. 
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The \vhole sections \vcre interHnkcd~ such thut the output of one stage serves 

as the input of an(}tner stage. 

Components used were tested before usage in the project The rating of the 

capacitors~ resisturs were ensured, 

On po\vedng the ci:rcuit~ the output of each of the puLe generators~ counters 

und logic sequential circuit were tested by LED. E.ach of the stages was 

tested to ensure required output The soldering techniques \vere nuployed to 

ensure no darn age to the lC5. 

At the end of aU connection and testing, the sysV~m was counting and 

displaying of Hours, iYllnutes and sound at every hOUL This justified the 

design und construction, 



CHAPTEH FOUl{ 

CONCLUSION /\Nn RECOMlVIENDATION 

4YIRF:(~OIHjVIENDATI0N 

'r'he aiarm sounds the displayed time, A bene!" pn~Jecl could be achieved, if 

the time is said rather than beep sounds 

microprocessor chip to be used In future, this \vi!! 

4.2 CONCLCSION 

! ' , 
'" .. ,,·'.tl'f)'l·'<'<;; "onl'>llng') ".. .. v\. ..... ~_ ",,",,",~ .. ,.,,. t.~ .$0 ...... _. ,v 
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uthl~rs< The project shows that the theoretical values tal.ly wi.th the pmd.icai 

values, 
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