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								    				    CHAPTER THREE RESEARCH AND DESIGN METHODOLOGY 



RESEARCH METHOD Basically, research on this project was done both on the internet and on various Electrical/Electronic textbooks. Finally, we arrived at desi design gnin ing g the atten attenda danc nce e regis egiste terr with with poli polish shed ed wood wood and and leather applied all round for proper nishing. he circuit was built aroun around d



disc discre rete te



elec electr troni onics cs



co!p co!pone onents nts



incl includ udin ing g



resis esisto tors rs,,



capacitors, transistors and as the !icrocontroller as the core.



BLOCK DIAGRAM OF THE SYSTEM



 POWER SUPPLY UNIT:  the power supply ection is built around a conventional co!ponents and also run directly fro! a "#$% that is



stabilised



down



!icrocontroller.



to



&#



%$for



proper



operation



of



the



Below is the power supply circuit when



running fro! the utility supply.



's seen on the above gure, in order to enable !icrocontroller to operate properly it is necessary to provide( •



)ower supply



•



*eset signal



•



%lock signal



 +bviously, all this is about very si!ple circuits, but it does not have to be always like that. f device is used for handling expensive !achines or for !aintaining vital functions, everything beco!es !ore and !ore co!plicated- his kind of solution is uite enough for the ti!e being.



he circuit,



shown



on



the



gure above, uses cheap voltage stabilisator 0123& and provides high4uality voltage level and uite enough current to enable !icrocontroller and 5peripheral electronics6 to operate 7su8cient current in this case a!ounts to 9':-



VISUAL DISPLAY UNIT: he visual display unit is used to show the current values of nu!ber of ti!es attended work by the workers. t is built around the !icrocontroller which serves as the core for the syste! by outputting the desired values of  infor!ation unto the display and a !ultiplexed seven seg!ent display. Basically, E$ displays are nothing else but several E$s !olded in the sa!e plastic case. $iodes are arranged so that di;erent !arks4co!!only digits( 3, 9, and ens of built in diodes which can display di;erent sy!bols.



  he !ost co!!only used are so called 14seg!ent displays. hey are co!posed of 2 E$s, 1 seg!ents are arranged as a rectangle for sy!bol displaying and there is additional seg!ent for deci!al point displaying. n order to si!plify connecting, anodes and cathodes of all diodes are connected to the co!!on pin so that there are co!!on cathode displays and co!!on anode displays. ?eg!ents are !arked with the litters ' to @ as shown on the gure on the left. Ahen connecting, each diode is treated independently, which !eans that each !ust have its own conductor for current li!itation. Ahen connecting displays to the !icrocontroller, the greatest proble! is a great deal of valuable /+ pins which they 5occupy6, especially if it is needed to display several4digit nu!bers. )roble! is !ore than obvious if for exa!ple it is needed to display two "4 digit nu!bers 7a si!ple calculation shows that =" output pins are needed:-he solution on this proble! is called MULTIPLEXING.  his is how optical illusion based on the sa!e operating principle as l! ca!era occurs. he principle is that only one digit is active but by uick changing one gets i!pression that all digits of a nu!ber are active at the sa!e ti!e.



 *eferring to the previous exa!ple it would !ean that rstly one byte representing units is applied on a !icrocontrollers port and only transistor 9 is activated at the sa!e ti!e. 'fter a while, the transistor 9 is turned o;, a byte representing tens is applied on a port and transistor < is activated. his process is being cyclically repeated



at



high



speed



for



all



digits



and



corresponding



transistors. Ahen displaying any digit, a defeating fact that !icrocontroller is nevertheless only a !achine !ade to understand only language of units and >eros is fully expressed. Ca!ely, it 5does not know6 what units, tens or hundreds are, nor it knows how ten digits we are used to look like. herefore, each nu!ber intended to be shown on display !ust be prepared in the following way(



 n special subroutine, a several digit nu!ber !ust be rst separated in units, tens etc. 'fterwards, each of these digits !ust be stored in specic byte. n order to !ake these digits fa!iliar to us, 5!asking6 is carried out. Basically, it is a si!ple subroutine by which binary for!at of each nu!ber is replaced by di;erent co!bination of bits. For exa!ple, the digit 2 73333 9333: is replaced by binary digit 3999 999 in order to activate all E$s which represent digit 2 on display. he only diode, inactive in this case is reserved for deci!al point. f a !icrocontrollers port is connected to display in a way that bit 3 activates seg!ent 5a6, bit 9 activates seg!ent 5b6, bit < seg!ent 5c6 etc., the table below shows 5!ask6 for each digit.



Digits disp!" 3 9



to



Disp!" S#g$#%ts dp 9 9



' 3 3



B 3 3



% 3 9



$ 3 9



E 3 9



F 3 9



@ 9 9



 < D  & " 1 2 =



9 9 9 9 9 9 9 9



3 3 9 3 3 3 3 3



3 3 3 9 9 3 3 3



9 3 3 3 3 3 3 3



3 3 9 3 3 9 3 3



3 9 9 9 3 9 3 9



9 9 3 3 3 9 3 3



3 3 3 3 3 9 3 3



Beside digits 3 to =, so!e letters of alphabet( ', %, E, , F, G, H, , b, c, d, o, r, and t can be displayed by appropriate !asking. f  co!!on cathode displays are used all units in the table should be replaced by >eros and vice versa. n that case C)C transistors should be also used as drivers.



MICROCONTROLLER UNT: ' !icroprocessor is not a co!plete co!puter. t does not contain large a!ounts of !e!ory or have the ability to co!!unicate with input devicesIsuch as keyboards, joysticks, and !iceIor with output devices, such as !onitors and printers. ' di;erent kind of integrated circuit, a !icrocontroller, is a co!plete co!puter on a chip, containing all of the ele!ents of the basic !icroprocessor along with other speciali>ed functions. 0icrocontrollers are used in video ga!es, videocassette recorders 7#%*s:, auto!obiles, and other !achines.n this design the !icrocontroller unit for!s the core of the syste! !eaning that all necessary !athe!atical and logical



 operation of the syste! is executed here.



ts function spans



fro!J checking the keyboard in order to ascertain if there is a valid data, outputs the current state of the internal database unto the display, checks for error, checks for !ultiple entry, verify user passwords and functions that panders to the function of the syste!.



How does !icrocontroller operateK Even though there is a great nu!ber of various !icrocontrollers and



even



greater



nu!ber



of



progra!s



designed



for



the



!icrocontrollers use only, all of the! have !any things in co!!on. hat !eans that if you learn to handle one of the! you will be able to handle the! all. ' typical scenario on whose basis it all functions is as follows( 9. )ower supply is turned o; and everything is so stillLchip is progra!!ed, everything is in place, and nothing indicates what is to co!eL  oscillator to operate. Ahile the rst preparations are in progress and parasite capacities are being charged, the rst !illiseconds go by.



 D. #oltage level has reached its full value and freuency of  oscillator has beco!e stable. he bits are being written to the ?F*s, showing the state of all peripherals and all pins are congured as outputs. Everything occurs in har!ony to the pulses rhyth! and the overall electronic starts operating. ?ince this !o!ent the ti!e is !easured in !icro and nanoseconds. . )rogra! %ounter is reset to >ero address of the progra! !e!ory. nstruction fro! that address is sent to instruction decoder where its !eaning is recogni>ed and it is executed with i!!ediate e;ect. &. he value of the )rogra! %ounter is being incre!ented by 9 and the whole process is being repeated...several !illion ti!es per second.



 DECRETE COMPONENTS DESCRIPTION



RESISTOR *esistors are one of the !ost co!!on co!ponents in an electronic circuit. he basic operation is to li!it the Mow of current in the circuit. 0any resistor values were used in this project. ?o!e of the! include 9NO, 93kO, 933O and the DD3O used to li!it the current that Mows to the seven seg!ent display.
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Fig -80 *esistor color code



 First nd the tolerance band, it will typically be gold 7&P: and so!eti!es silver 793P:. ?tarting fro! the other end, identify the rst band 4 write down the nu!ber associated with that colorJ in this case Brown is 9. Cow QreadQ the next color, here it is Black so write down a Q3Q next to the six. 7you should have Q93Q so far.: Cow read the third or Q!ultiplier exponentQ band and write down that as the nu!ber of >eros. n this exa!ple it is two so we get Q9333Q. f the Q!ultiplier exponentQ band is Black 7for >ero: donQt write any >eros down. f the Q!ultiplier exponentQ band is @old !ove the deci!al point one to the left. f the Q!ultiplier exponentQ band is ?ilver !ove the deci!al point two places to the left. f the resistor has one !ore band past the tolerance band it is a uality band.



BS -41. Codi%g 6o' '#sisto' 7!*#s Gsing the B? 92&< 7British ?tandard 92&


 't the end is a letter that represents tolerance Ahere 0R


CAPACITOR %apacitors store electric charge. hey are used with resistors in ti!ing circuits because it takes ti!e for a capacitor to ll with charge. hey are used to s!ooth varying $% supplies by acting as a reservoir of charge. hey are also used in lter circuits because capacitors easily pass '% 7changing: signals but they block $% 7constant: signals. here are !any types of capacitor but they can be split into two groups, polari>ed and unpolarised. Each group has its own circuit sy!bol.



Electrolytic Capacitors



Fig -81 Electrolytic



Electrolytic capacitors are polari>ed and they !ust be connected the correct way round, at least one of their leads will be !arked S or 4. hey are not da!aged by heat when soldering.  here are two designs of electrolytic capacitorsJ axial where the leads are attached to each end 7


 the circuit board. t is easy to nd the value of electrolytic capacitors because they are clearly printed with their capacitance and voltage rating. he voltage rating can be uite low 7"# for exa!ple: and it should always be checked when selecting an electrolytic capacitor.



Nonpolarized capacitors



Fig -82 Conpolari>ed %apacitors



?!all value capacitors are nonpolari>ed and !ay be connected either way round. hey are not da!aged by heat when soldering, except for one unusual type 7polystyrene:. hey have high voltage ratings of at least &3#, usually 


TRANSISTORS  ransistors are !ade fro! se!iconductors. hese are !aterials, such as silicon or ger!aniu!, that are 5doped6 7have !inute



 a!ounts of foreign ele!ents added: so that either an abundance or a lack of free electrons exists. n the for!er case, the se!iconductor is called n4type, and in the latter case, p4type. By co!bining n4type and p4type !aterials, a diode can be produced. Ahen this diode is connected to a battery so that the p4type !aterial is positive and the n4type negative, electrons are repelled fro! the negative battery ter!inal and pass uni!peded to the p4region, which lacks electrons. Aith battery reversed, the electrons arriving in the p4!aterial can pass only with di8culty to the n4!aterial, which is already lled with free electrons, and the current is al!ost >ero.  he bipolar transistor was invented in 9=2 as a replace!ent for the triode vacuu! tube. t consists of three layers of doped !aterial, for!ing two p4n 7bipolar: junctions with congurations of  p4n4p or n4p4n. +ne junction is connected to a battery so as to allow current Mow 7forward bias:, and the other junction has a battery connected in the opposite direction 7reverse bias:. f the current in the forward4biased junction is varied by the addition of  a signal, the current in the reverse4biased junction of the transistor will vary accordingly. he principle can be used to construct a!pliers in which a s!all signal applied to the forward4 biased junction causes a large change in current in the reverse4 biased junction. 'nother type of transistor is the eld4e;ect transistor 7FE:. ?uch a transistor operates on the principle of repulsion or attraction of 



 charges due to a superi!posed electric eld. '!plication of  current is acco!plished in a !anner si!ilar to the grid control of  a vacuu! tube. Field4e;ect transistors operate !ore e8ciently than bipolar types, because a large signal can be controlled by a very s!all a!ount of energy.  ransistors function !ajorly as switch or a!pliers. o function as a switch, the transistor has to be biased into saturation i.e. the base



voltage



exceeds



3.1v for



silicon



type



and 3.Dv



for



ger!aniu! type. +n the other hand, the base voltage can be varied continually by an input signal for the transistor to function as an a!plier. he transistors in this circuit are all Field E;ect  ransistors 7FE: and they function as high speed switches.



DIODE  his is an electronic device that allows the passage of current in only one direction. he rst such devices were vacuu!4tube diodes, consisting of an evacuated glass or steel envelope containing two electrodesIa cathode and an anode. Because electrons can Mow in only one direction, fro! cathode to anode, the vacuu!4tube diode could be used as a rectier. he diodes !ost



co!!only



used



in



electronic



circuits



today



are



se!iconductor diodes. he si!plest of these, the ger!aniu! point4contact diode, dates fro! the early days of radio, when the received radio signal was detected by !eans of a ger!aniu! crystal and a ne, pointed wire that rested on it. n !odern



 ger!aniu! 7or silicon: point4contact diodes, the wire and a tiny crystal plate are !ounted inside a s!all glass tube and connected to two wires that are fused into the ends of the tube.



VEROBOARD  his work co!pleted by using a #eroboard to asse!ble the above explained electronic co!ponents. he process described below was taken, to prepare the #eroboard. @rab a very sharp craft knife and a ruler. +n the track side of the board, count 3 co!plete holes along a track, then place the ruler perpendicular to the tracks on the next hole.



Cow turn the board over, and repeat the operation in exactly the sa!e place on the co!ponent side. )ick up the board and snap it with both hands, keeping your ngers close to the score !ark on either side 4 it should break evenly, leaving you with two rectangular pieces. Cow 7if the board is too wide: do the sa!e



 thing again, but along the tracks. %ount D= tracks fro! the edge then lay your ruler along the 3th track and score through the holes on that track. $o the sa!e on the other side, then snap. f  all went well, you should now have a piece of #eroboard of the correct si>e 4 D= tracks by 3 holes.



Inspect the tracks #ery occasionally, a piece of #eroboard will have defects such as s!all splashes of copper bridging adjacent tracks. nspect the board carefully to !ake sure there are no such bridges. f you do nd one, run your knife between the tracks in order to cut it.



LIGHT9EMITTING DIODE LED; ight4e!itting diodes are ele!ents for light signali>ation in electronics. hey are !anufactured in di;erent shapes, colors and si>es. For their low price, low consu!ption and si!ple use, they have al!ost co!pletely pushed aside other light sources4 bulbs at rst place. hey perfor! si!ilar to co!!on diodes with the di;erence that they e!it light when current Mows through the!.



 t is i!portant to know that each diode will be i!!ediately destroyed unless its current is li!ited. his !eans that a conductor !ust be connected in parallel to a diode. n order to correctly deter!ine value of this conductor, it is necessary to know diodes voltage drop in forward direction, which depends on what !aterial a diode is !ade of and what colour it is. #alues typical for the !ost freuently used diodes are shown in table below( 's seen, there are three !ain types of E$s. Standard ones get full brightness at current of 


Coo' nfrared *ed *ed *ed +range @reen  Uellow Blue Ahite



T"p# 4 ?tandard ?uper Bright ow %urrent 4 ow %urrent 4 4 4



T"pi(! (*''#%t $A; D3 


M!


Vot!g# d'op I6   Ud V; 9. 9.1 9.2& 9.1 


 ?ince the 23&9 !icrocontrollers can provide only low input current and since their pins are congured as outputs when voltage level on the! is eual to 3, direct connecting to E$s is carried out as it is shown on gure 7Low current   E$, cathode is connected to output pin:.



CHAPTER FOUR CONSTRUCTION AND PRINCIPLES OF OPERATION n any given design there !ust be a set rules and regulation guiding it, in view of this our project 5!icroco!puter based attendance register6 is not a left out.



+ur design was triggered



o; by rstJ trying to gure out how the project can be actuali>ed, getting the desired clue, surng online to gather !ore 5ntel6, and



 behold the deal was achieved.



Below are so!e of the



steps taken during the hardware develop!ent of this projectJ



BLOCK DIAGRAM DESIGN ' rough sketch on how the project would look like was rst drawn, detailing all the co!ponents blocks that would !ake4up the co!plete syste!.



+nce drawn and checked for consistency we



proceeded to the second phase.



SCHEMATIC DESIGN ?che!atic design poses one of the !ost di8cult constraints in the design of this project because here for sure, we are dealing with discrete co!ponents that has one co!!on goal 5speak the language of electronics e;ectively6 this si!ply !eans that all sections of the syste! should work in har!ony with little deviation fro! the target.



SOLDERING ?oldering is the process of a !aking a sound electrical and !echanical joint between certain !etals by joining the! with a soft solder. his is a low te!perature !elting point alloy of lead and tin. he joint is heated to the correct te!perature by soldering iron. For !ost electronic work !iniature !ains powered soldering irons are used. hese consist of a handle onto which is !ounted the heating ele!ent. +n the end of the heating ele!ent



 is what is known as the VbitV, so called because it is the bit that heats



the



joint



up.



?older



!elts at



around 9=3



degrees



%entigrade, and the bit reaches a te!perature of over 


TESTING THE CIRCUIT 'fter the construction, the circuit was properly analy>ed and short circuit and open circuits were all corrected. he circuit is then powered with a voltage supply of &# and so!e para!eters such as clock pulses were !easured. he re!ote handset was tapped and !ove!ent of the gate was observed.



PRINCIPLE OF OPERATION



 'll !icrocontroller e!bedded syste! runs on an internal r!ware burnt into the chip or outside the chip in a *+0.



+ur



design



uses the ever fa!iliar 0%G 5!icrocontroller unit6 fro! 't!el se!iconductors owing to the fact that its brand of 0%G has a wider data /+ lines for the job.  he r!ware 5progra!6 was written in asse!bly language and co!piled using the '?E0A brand of !acro cross4asse!bler to nally get the !achine executable le.



+nce



the



exec le



is



gotten, we downloaded it into the 0%G internal Mash !e!ory fro! where it is to be executed using a gadget called a 5)rogra!!er6.



P'og'!$$#'s are device used to get the executable le that resides in the co!puter down to the !icrocontroller for nal execution of the progra!. Below are the !odes of operation of the syste! outlined in a seuential !anner in order to aid uick understanding of how the project works.



9. 't power 5+C6, the !icrocontroller i!!ediately initiali>es the state of the visual display unit to a known state, and also resets its self to a dened status that confor!s to the pre loaded progra!. 


 there is any, it incre!ents its internal counter but this incre!ent is done according to the power of the connected load. hat is to say if the load is high in power the count is done rapidly but if it is low in power the count is incre!ented gradually. D. 's the count is being incre!ented the value of the count is si!ultaneously displayed on the visual display unit so that the user can see the state of the current watt hour that has been consu!ed. . 'lso as the count increases, the !icrocontroller co!pares the count with the pre4progra!!ed value, if it tallies the !icrocontroller i!!ediately shuts down the load showing that the nu!ber of the pre4progra!!ed unit has been reached. But if not the count is allowed to continue until it reaches the per!issible count.



MECHANICAL CONSTRUCTION OF THE ELECTRONIC BILLING SYSTEM 'fter nali>ing the construction of the circuit, what re!ains now is the !echanical outlook of the enclosed syste!.



n



our



design we have considered price and usage in real ti!e application, since the ai! of this project is to show that a prototype Electronic Billing ?yste! can be achieved hence we opted for a wooden nishing with leather wrapping to give it slic



 and wonderful look, and as well as given it the desired ruggedness.



RECOMMENDATION  here is no !an !ade perfect design on this planet earth hence the need for daily upgrade of our intellect.



his design features



a static user account that has been coded internally during the cause of the r! ware develop!ent and this !akes it awkward when upgrading the database users.



?ince we have li!ited



our sa!ple to 7four: digit count any call for upgrade will certainly !ean recoding the 0%G. n subseuent design there should be an upgrade in the dyna!is! of the user account control so that it could be dyna!ically changed without the need to recode the 0%G.



Aith



this upgrade, the Billing syste! can be applied in any working environ!ent without the need for unnecessary !odications.



REFERENCE  he 'rt of Electronics 7second edition: *ECN archives



 )aul Horowit>, Aineld Hill. Electronics Fault $iagnosis @.% loveday Electrical technology 7colored edition: B. heraja, '.N. heraja. Http//www.wikkipedia.co!
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