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Abstract 

The digital quiz deci~er and timer device is a system designed to single out and time 

the contestant that indicate to answer a question being asked in a quiz contest or a game 

show. It therefore handles the function of a time keeper as well as increases the level of 

fairness to all contestants in a quiz contest. This is carried out automatically by the device 

without external interference. 

The device therefore gIves contestants equal opportunities and also reduces the 

amount of labor required to organize a quiz contest. The best out of the contestants are 

therefore known. Hence, the goal of organizing a quiz contest is achieved with this device. 

The design is done using medium scale integration (MSI) integrated circuits (les) and 

discrete components like resistors and capacitors and could be divided into the following 

functional modules: the power supply unit, the selection and display unit and the alarm unit. 
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Chapter One 

1.1 Introduction 

A competition in which people try to answer questions to' test their knowledge is 

known as quiz. It is an informal test given to students or used in a game play. It comes in 

different forms depending on how the organizers want it. The competitors could be in groups 

or individually. In any case, either the contestants could pick questions at random or 

questions being asked generally for the first to answer correctly within a specified time. The 

focus in this project is that for individual contestants with questions being asked generally for 

the first to answer correctly. 

The coordinators of a quiz contest include a quiz master who reads the questions in 

the competition, the recorder who records the scores for the contestants and the time keeper 

who monitors the time allowed for a question. The quiz master is also responsible for 

choosing W1y contesttmt who indicutes by show of hand thut he/she is reudy to unswcr the 

question. He/she is therefore laced with the challenge of knowing who indicated to answer 

the question first. 

Owing to the fact that a quiz contest plays an important role in encouraging students 

at the primary and post primary school levels as well as in games show, it became necessary 

to device a means of increasing fairness and efficiency in the process. 

The digital quiz decider and timer device is designed to enable contestants in a quiz 

competition to answer a question as soon as they indicate their readiness to do so by pressing 

a switch assigned to them. The design is for a maximum of eight (8) contestants with the 
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number of the contestant that buzzed in first being displayed and an alarm sound indicating 

that a contestant is ready to attempt the question. Any contestant that buzzed in after the first 

contestant will not activate the circuit hence, eliminating the difficulty in identifying the 

contestant that signaled to attempt the question ifit were by show of hands. 

There is a RESET button to be assigned to the quizmaster to RESET the device after 

reading the question. This will ensure that, no contestant buzzed in before it was time for 

them to do so. [5]. There is a preset time of 16 seconds for a question also imbedded in the 

device with an alarm indicating when the time elapses. Thus, the r,ole of a time keeper who 

may not be fair to all contestants is eliminated. 

1.2 Methodology 

Almost all of the digital circuits used in modern digital systems are integrated circuits 

(lCs). The wide range of available logic ICs has made it possible to construct complex digital 

systems that are smaller and more reliable than their disercle-components counterparts. 

Several integruted circuits lI,hrklltioll (cl:lillologics lire used to produce digital ICs, 

the most common being TTL, CMOS, NMOS, and ECL. Each differs in the type of circuitry 

used to provide the desired logic operation. For example, TTL (transistor transistor logic) 

uses the bipolar transistor as its main circuit element, while CMOS (complementary metal

oxide semiconductor) uses the enhancement-mode MOSFET as its principal circuit element. 

A family of TTL circuits is available under manufactures numbers starting with the 

designation 74. These families of TTL circuits provide various logical and functional 

characteristics with well specified speed, power dissipation, etc features. Of the various types 
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of the 74 series of TTL circuits, the LS series is the most popular, providing fast speed and 

low power dissipation. [3]. 

In digital electronics, there are only two logic states present at any point within a 

circuit. These voltage states are either HIGH or LOW. The meaning of a voltage being HIGH 

or LOW at a particular location within a circuit can signify a number of things. It may 

represent that one bit of a number, or whether an event has occurred, or whether some actions 

should be taken. The high or low states can be represented as true or false statements which 

are used in Boolean logic. It is therefore logical to use binary numbering system to keep track 

of information. 

A binary number is composed of two digits, 0 and 1 also called bits (e.g. O=low 

voltage while 1 =high voltage). It is the most important numbering system in digital systems, 

but several others are also important. The decimal system is important because it is 

universally used to represent quantities outside a digital system. This means that there will be 

situations where decimul vulues IIlllsl be cOllvcrled 10 biliary valucs hclllre entering them in 

to the digital system and vic7 versa. 

In addition to binary and decimal, two other number systems find widespread 

applications in digital systems. The octal (base 8) and hexadecimal (base 16) number systems 

are both used for the same purpose to provide an efficient means for representing large 

binary numbers. Both of these number systems have the advantage that they can be easily 

converted to and from binary. 
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In this project, the four number systems above are in use at the same time for design 

and construction of the digital quiz decider and timer circuit. The Ie chips used to achieve 

this aim though were not found in Minna, they were however found in Oshodi Market in 

Lagos. 

1.3 Aims and Objectives 

The design and construction of digital quiz decider and timer devise is aimed at 

achieving the following aims; 

1. It introduces the student to the practical application of the theory of courses 

taught in the classroom. Such courses as Analogue, Digital and Power electronics 

etc. 

11. The device produced is aimed at increasing the transparency, fairness and general 

efficiency in quiz competitions so as to know the best out of the contestants. 

lll. A further look tit the device illdicutes that it reduces the amount or labor required 

to organize a quiz contest. 

A situation where the time lag between two contestants that buzzed in is in nano 

seconds, it becomes difficult to determine the fairness of the device. 
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Chapter Two 

2.1 Literature Review 

The increasing need and demand for a precision circuit, which could serve as a 

quiz circuit has been over the years. The much needed circuit upon design should be able 

to meet the basic requirement for the conditions found in a quiz contest or show. It should 

make possible at least for a situation where a person could be singled out among a group 

of players in a game show or contestants in a quiz contest as the first person who knows 

the question or who wants to make a trial first before others. 

Talking advantage of the advancement in technology that has brought about 

availability of integrated circuit in their compact form as well as other passive and active 

components, electronics circuit designers took up the challenge of designing a circuit that 

could perform the aforementioned runction. 

Mr. Anc Illude un effort in yellr 2003 at designing u 4-input circuit that could 

serve in part the above mentioned purpose, employing the use of CMOS ICs and light 

emitting diodes (LEDs). Whereas this circuit will be able to sele.ct a desired person out of 

four contestants, it did not produce an audio visual alert to that effect. Hence, it was not a 

very effective device for the desired purpose. [9]. 

Another designer made an improved effort at designing one that could serve for 

eight contestants and at the same time produce an audiovisual alert as well as time out 

indication. He made use of semiconductor rectifiers (SCRs). However, his display was a 
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light effect by light emitting diodes with different colors for each contestant. [5]. All 

these left an opportunity for a research in to designing a circuit which would give a 

display of the actual number assigned to the contestant who indicates to answer the 

question first (decimal display) and at the same time sound an alert indicating that 

somebody has been chosen. This alarm last for I second indicating the beginning of the 

time for a question. When the time for a question elapses, the alarm sound for the second 

time indicating the end of the time allocated for a question. This can be achieved using 

555 timer/oscillators. 

2.2 Digital Ie Technology 

Digital IC technology has advanced rapidly from small scale integration (SSI), 

with fewer than 12 logic gates per chip; through medium scale integration (MSI), with 12 

to 99 equivalent gates per chip; on to large-scale and very large-scale integration (LSI 

and VLSl), which can have tens of thousands of gates per chip, etc. 

Most or the reasons that modern digital systems use integrated circuits are 

obvious. ICs pack a lot more circuitry in a small package, so that the overall size of 

almost any digital system is reduced. The cost is dramatically reduced because of the 

economies of mass-producing large volumes of similar large volumes of similar devices. 

Some of the other advantages are not so apparent. 

ICs have made digital systems more reliable by reducing the nun:ber of external 

interconnections from one device to another. Before we had ICs, every circuit connection 

was from one discrete component (transistor, diode, resistor, etc) to another. Now, most 
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of the connections are internal to the to the Ies, where they are protected from poor 

soldering, breaks or shorts in connecting paths on a circuit board, and other physical 

problems. Ies also dramatically reduced the amount of electrical power needed to 

perform a given function, since their miniature circuitry typically requires less power 

than their discrete counterparts. In additions to the savings in power-supply costs, this 

reduction in power has also meant that a system has a system does not require as much 

cooling. 

Some of the limitations of some of these Ies include their inability to handle very 

large currents or voltages because the heat generated in such small spaces would cause 

temperatures to rise beyond acceptable limits. In addition, Ies can not easily implement 

certain electrical devices such as inductors, transformers and large capacitors. For these 

reasons, Ies are principally uscd to perform low-power circuits operations that are 

commonly called information processing. The operations that require high power level or 

devices that cannot be integrated tire still handled by discrete components. 

The various logic families diner in the major components used in their circuitry. 

e.g. transistor transistor logic (TTL) uses bipolar transistors as their major circuit 

clement. 

2.2.1 Encoders 

An encoder is intended to operate with inputs which have the feature that at any 

time, one is singled out to have a logic level different from all the others. Digital systems 
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frequently include components intended to generate signals indicating that some action 

! 
needs to be taken. 

Priority encoders include the necessary logic to ensure that when two or more 

inputs are activated, the output code will correspond to the highest numbered input. The 

priority encoder IC chip 74147 functions as a decimal-to-BCD priority encoder. It has 

nine active-low inputs representing the decimal digits 1 through 9, and it produces the 

inverted BCD code corresponding to the highest-numbered activated input. The truth 

table for a nine input priority encoder is shown in table 2.1. 

Table 2.1: Truth table for Ie chip 74147 priority encoder. 

-
AI A2 A3 A4 As A6 A7 Ag A9 Q1 Q2 QI Qo 
1 1 1 1 1 1 1 1 1 1 1 1 1 

X X X X X X X X 0 0 1 1 0 

X X X X X X X 0 1 0 1 1 1 

X X X X X X () 1 1 1 0 () 0 

X X X X X 0 1 I I I 0 0 I 

X X X X 0 1 1 1 1 1 0 1 0 

X X X 0 1 1 1 1 1 1 0 1 1 
, 

X X 0 I 1 1 1 1 1 1 1 0 0 

X 0 1 1 1 1 1 1 1 1 1 0 1 

0 1 1 1 1 1 1 1 1 1 1 1 0 
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The first line in table 2.1 above shows all inputs in their in~ptive HIGH state. For this 

condition the outputs are all 1111, which is the inverse of 0000, the BCD code for O. The 

second line in the table indicates that a LOW at A9 regardless of the state of the other inputs 

will produce an output code of 0110, which is the inverse of 1001, the BCD code for 9. The 

third line shows that a LOW at AS provided that A9 is HIGH, will produce an output code of 

0111, the inverse of 1000, the BCD code for S. In a similar manner, the remaining lines in the 

table show that a low at any input, provided that all higher numbered inputs are HIGH,·will 

produce the inverse of the BCD cude for that input [2]. 

2.2.2 7-Segment Display 

Most digital equipments have some means of displaying information in a form that 

can readily be understood by the user or operator. This information is often numerical data 

but can also be alphanumeric. One of the simplest and most popular methods for displaying 

numeric digits uses a 7-segment contiguration to form the decimal characters 0 through 9 and 

sometimes the HEX charhcters A through F. onc common arrangement uses light emitting 

diodes (LEOs) for each segment. By controlling thc currcnt through each LED, some 

segments will be light and others will be dark so that the desired character pattern will be 

generated [3]. 

2.3 Difficulty That Limit Performance. 

Since the device has to do with buzzing in through switches, there could be time lag 

especially in RESETING the device. The RESET switch is to be controlled by the quizmaster 

or the coordinator immediately after a question is read. This may lead to denial of the first 

contestant that would have buzzed in to do so hence, reducing the efficiency of the device. 
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Chapter Three 

3.1 System Design and Analysis 

The design of the Digital Quiz Decider/Timer device was approached with simplicity 

in mind. Modular design was therefore adopted with three modules as follows; the power 

supply unit, the selection/display unit and the alarm unit. The block diagram of the design is 

shown in fig3.1. 

ENABLE l
------------ ----
____________ __ __ __ __ _ __J 

INPUT , ! 

r I I 

SOUND 

ENCODING INVERTER 

Fig 3.1: 13lock diagram orthc design. 

3.2 Power Supply Unit 

DECODING 

All electronic devices require a direct current (dc) voltage source to operate. Very often, a 

circuit that converts the readily available alternating current (ac) supply to dc voltages is 

used. This system uses one of such circuits to provide the required voltages for operation. A 

block diagram of the power supply unit and the waveform at each stage is shown in fig 3.2. 
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Transformer Rectifier Regulator dc 
output 

.I r r r r r 
v v v v v 

220v 
9v 

9 

t t t t t 

Fig. 3.2: Power supply block diagram and waveforms. 

3.2.1 The Transformer 

The first stage of the power supply design involves the stepping down of the 220V ac 

from the mains to about 12V ac with the aid of 220V/12V, 500mA transformer, whose 

current capacity is enough to drive the entire circuit. 

The transformer is an electrical device that provides electrical isolation between the 

220V uc mains and the re:,;t or the cin:uit. The only link is by means of magnetic nux, thus 

eliminating the risk of shock. It consists or two coils. the prilllary (input) winding and 

secondary (output) winding. Figure 3.2 shows the circuit symbol of a transf~rmer. The ratio 

of the primary voltage to that of the secondary V 2 is equal to the number of turns in pruning 

winding to that in the secondary winding n2; 

------------ - - - - (I) 

Fig. 3.3: Transformer. 
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A fuse (3A) is incorporated at the primary side to protect the transformer and the rest of the 

circuit from excessive current from the mains. 

i 
3.2.2 The Rectifier 

The rectifier converts the 12V ac voltage from the transformer into a pulsating dc 

voltage and the process is called rectification. 

A full-wave bridge rectifier is used for the rectification, it consist of four IN4001 

diodes in the arrangement shown in figure 3.3 below. 

i D2 + From secondary side A 
of transformer V 2 OJ I Rectified output 

B 

Fig. 3.4: Full-wave bridge reclifier. 

During the positive hall' cycles diodes D2 and DJ nre Ii.lrward biased and current 

nows through UIlY load connected lit lenninllis AB. ill lhe negative hull' cycle, diodes D 1 and 

04 are forward biased. Since the load current is in the same direction in both haIr cycles, the 

full-wave rectified signal appears across the load. The average dc voltage V dc across AB is: 

V DC = 2VZ(peak) = 2.fiVrm.v = 2 x.fi x 12 = 10.80V 
7C ;r ;r 

Where V 2 (peak) and V rms are the peak output and the root mean square .voltages of the 

secondary winding of the transformer respectively. 

The diodes were so chosen such that their peak inverse voltage (PlV) rating is greater 

than V 2(peak), so that they do not break down when reverse biased. 
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3.2.3 The Filter 

The pulsating dc voltage from the rectifier is only suitable for limited applications 

such as charging batteries and running dc motors. Most electronic circuits require dc voltage 

that is constant in value. A filter is used to convert the full-wave rectified signal into a 

constant dc voltage. 

Capacitive filtering is adopted in this design where a large electrolytic capacitor is 

connected across the rectifier output. The capacitor charges up during the diode conduction 

period to the peak value, and when the rectifier voltage falls below this value, the capacitor 

discharges through the load, so that the load receives almost steady dc voltage. The discharge 

time constant, which is the time taken for the capacitor to drop to 33% of the peak value is 

given thus: 

'td =RLC ----------- (2). 

Wherc RL is load resistance, C is capacitance. 

Since RI. is n l~Ol\stant ror lilly given circuit. it rollows that the larger the C, the 

smaller the ripple voltage. A 2200~Ll", 25V cupacitor wus chosen lor this circuit, which is 

large enough for the intended purpose. 

3.2.4 The Regulator 

The output voltage of the filter capacitor varies when load current or the input voltage 

varies. This effect is also undesirable. 

Two monolithic voltage regulator IC chips, 7809 and 7805 are used to supply steady 

9V and 5V to drive the alarm unit and energize the rest of the circuit respectively. These 

regulator chips supply the rated voltage with a wide range of voltage input (7V to 35V) and 
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variations in the load current. Small capacitors (lIlF) are connected at their outputs to filter 

off any ripples left on the supply line. Figure 3.4 is a complete circuit diagram of the power 
I 

supply unit [8]. 

lA 220v/9v 

ac~::3I·N2 
1N4001 

+ 

GND 

Fig. 3.5: Power supply unit circuit diagram. 

3.3 Selection and Display Unit 

The selection and display unit was designed with speed and accuracy in mind in 

achieving the desired goal. 

3.3.1 Octnl ~~D" Tnlllspnrcnt Lntch 

An octul "D" tnmspurcnt latch 1(' chip 74:\7] was used. II operutes in un uctivc LOW 

state and transfers whatever is at the INPUT pins to the OUTPUT pins. It also enabIcs the 

design to accommodate up to eight (8) contestants since it has eight (8) INPUT pins. These 

INPUT pins are connected to eight (8) switches meant for the contestants and numbered 

accordingly on the switching panel. 

The octal "D" transparent latch feeds a priority encoder from its output pins. It 

therefore solves the challenge of higher priority by the encoder. This was done using the 

enable pin of IC chip 74373 which automatically disables the.IC after the first input hence 
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not taking any input until after RESET. This pin was connected to the RESET switch to be 

assigned to the quiz master. 

Table 3.1: Truth table for Ie chip 74373. 

EN DI D2 D3 D4 D5 D6 D7 Dg RESET Qs Q7 Q6 Q5 Q4 Q3 Q2 QI 

X X X X X X X X x 1 1 1 1 1 1 1 1 1 

1 0 1 1 1 1 1 1 1 0 1 1 1 1 1 1 1 0 

1 1 0 1 1 1 1 1 1 0 1 1 1 1 1 1 0 1 

1 1 1 0 1 1 1 1 1 0 1 1 1 1 1 0 1 1 

1 1 1 1 0 1 1 1 1 0 1 1 1 1 0 1 1 1 

1 1 1 1 1 0 1 1 1 0 1 1 1 0 1 1 1 1 

1 1 1 1 1 0 1 I 0 1 1 0 1 1 1 1 1 

0 0 0 

I I I 1 . I 0 0 0 I 

l..--____________ , __ ,_ - .. -''',. 

From the above table we have that; when EN is HIGH, the D input will produce a low 

at the corresponding position and will latch to cause Q to become the same level as D. if D 

changes while EN is HIGH, Q will follow the changes exactly. To eliminate this, the 

connection is done such that as soon as the first D input is taken, EN goes LOW causing the 

Q outputs to remain at whatever level they had just before EN went LOW. That is, the 

outputs are "latched" to their current level and cannot change while EN is low even if D 

changes [8]. 
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3.3.2 Priority Encoder IC chip 74147 

This priority encoder functions as a decimal -to-BCD priority encoder. It is fed from 

the output of the octal "D" transparent latch. These active LOW inputs represent the decimal 

digits 1 through 9. 

3.3.3 Hex Inverter IC chip 7404 

The output from the priority encoder was inverted in to the normal BCD codes. This 

d 
Fig. 3.6: A segment arrangement for a 7-segment 

LED. rig. 3.7: Connoctlon diogram for a 7-sogmont display. 

The seven segment display used here is the common anode type where the anodes of all 

the LEDs are tied together in common and a single supply voltage is applied to this 

connection (Vcc). Since the decimal digits are presented in BCD form from hex inverter IC 

chip and we want to present the digits on a 7-segment display, we require a code converter. 

Hence, the incoming 4-bit BCD input will provide the outputs that will pass current through 

the appropriate output code word to illuminate the proper segments. 

A BCD-to-7-segment decoder/driver is used to take a four-bit BCD input and provide 

the outputs that will pass current through the appropriate segments to display the decimal 
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digit. The decoder/driver has active-LOW outputs which are open collector driven transistors 

that can sink a fairly large current. This is because LED readouts may require 10 to 40mA 

per segment, depending on their type and size [3]. 

The resistor values are determined from the formula; 

Rs = Vee => I = Vee = _5_ = 0.0139 
I Rs 360 

=> I = 13.9mA 

3.3.5 Information Flow in Fig 3.8 

Initially on power on, all the inputs to ICI are HIGH. All the eight outputs oflCI are 

connected to inputs of priority encoder, IC2 as well as 8-inputs NAND gate, IC5. The output 

of IC5 thus becomes logic' l' which after inversion by NAND gate gives logic '0' at point 

'x'. This output is again inverted by the NOT gate to feed pin 11 of ICI making ICI still 

active. 

With all inputs to IC2 being high, its BCD output is 0000 after being inverted by IC3, 

which is applied to thc scvcn scgmcnt dccOlkr/drivcr. IC4. Thus on powcr on, the display 

shows ·0'. This samc proccss huppclls whcn the RESET switch is momcntarily prcsscd and 

released. 

When any of the push-to-on switches (S 1 through S8) is pressed the corresponding 

output line of IC 1 is latched at logic '0' level and the display indicates the number associated 

with the specific switch. Since one of the inputs to IC2 is LOW (logic '0') giving an 

appropriate BCD output after being inverted by IC3which is applied to 7-segment 

decoder/driver hence, the display shows the number appropriately. 
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The ICI output also serve as inputs to IC5giving rise to logic' I 'at point 'x' this 

! output is inverted using a NOT gate giving rise to logic 'O'which inhibits ICI. Thus, pressing 

of any other switch S I through S8 has no effect. This solves the challenge of higher priority 

in IC2. 

Thus, the contestant who presses any of the switches SI through S8 first jams the 

display to show only his number. In the unlikely event of simultaneously pressing two or 

more switches with the time lag of very few nana-seconds, the higher priority number will be 

displayed. However, this is unlikely to happen in practice. [3, 1]. 

3.4 The Alarm Circuit 

The alarm circuit was designed with accuracy in mind. The circuit diagram is shown 

in fig 3.10. To make the 555 timer work, a trigger pulse at pin 2 initially sets the 555's 

internal flip-flop 'on'. It does so by comparing the input pulse to 1/3 of the supply power to a 

second comparator. This turns off the transistor across the timing capacitor and allows the 

timing capacitor to sturt the churge cycle. The 555 stuys 'on' until this timing cycJc turns it 

'otT' again by resetting the control Ilip-Ilop. The tilllilig cycle ClIli be Illude to sturt over ugain 

by applying a pulse to pin 4 (resct).this turns on the transistor that discharges the timing 

capacitor, and so delaying the charge from reaching 2/3 Vcc. 

When the threshold at pin 2 drops, at the end of a timing cycle, the voltage drop can 

be used to start a new timing cycle right away by connecting pin 6 (threshold) to pin 2, the 

trigger input. This type of system is called "astable, free running oscillator" and was used in 

this design. Fig 3.9 shows the internal circuitry of the 555 timer IC chip [7]. 
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Fig. 3.9: 555 timcr Ie chip intcrnal circuitry. 

3.4.1 Design and Analysis of the Alnrm Unit 

--

(I 

Control 
Flip-flop 

Power 
output 

T2 

-

4 
Reset 

0 utput 
3 

The input to from point 'x' into thl.! 111111'111 circuit must hI.! high (logic 'I ') to activate 

it. This implies thut the ulal'm circuit will only coml.! 011 when one of' the inputs in to the S 1 

through S8 in fig 3.6 is pressed (goes low). From fig.3.10 RO acts as a current limiting 

resistor for the optocoupler's LED. The current through the LED is given by the formula; 

I 
_ Vs -VD 

D - - - - - (3) 
Ro 

Where v,'i = supply voltage to LED 

VIJ = voltage drop across LED 

~ 1.2V 
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And R\ = current limiting resistor = 150 n 

5-1.2 
=> I D = = 0.0253A = 25.3mA 

150 

Vcc--9V 

PointX RO ---
~ 1 {)Jmooupler 4 

150 ohm 

Rl lK NO 4 1N4001 r NC 1 ~oinIs yR2 lOOK Dl I D 1N4OO1R8 > K 4------' 1 555 I 
R3~IK 

timer 
R9<IOK 6 1 

Cl lOuF IC2 
555 3 

6 Iinef 

I ~i ---- 2 
C3 TO.1uF IC4 

j ~ 
l- - BoIvn,2W 

R4::l00K 

I. R6 r lR2 
R& IK 655 Wv Al271 

e 1I'nII 10K 

ar"' IC3 I 
RJ: :470 

-i-- J 1 
Fig. 3.10: The alarm circuits diagram. 

The illumination from the LED caused by the current flowing through it drives the 

optocuplers photo transistor into saturation causing 9V drop across the emitter resistor Rl. 

Rl biasing of TRI (BC548) while the resistance of the relay coil acts as the load or emitter 
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resistor [6]. The relay is in a nonnally closed position with its coil having a resistance of 

about 2000. Since TRI is operating as a switch, it must be driven into saturation mode. 

Hence, we have; 

Vee 
Ic(sat) = ----------(4) 

Re(sat) 

9 
:. Ic(sat) = - = 0.045A = 45mA 

200 

D.C current gain of the transistor, P = hie of the transistor = 200 typical (from the 

manufacturers). 

. Ie (sat) 
.. IB(sat)= P -------(5) 

45 x 10-3 

~ IB(sat) = = 225uA 
200 

~.(' - VHF 
RH = I . --------(6) 

H 

~ R = 5-0.6 = 19555.6 = 19.6KO 
H 225 x 10-6 

But for saturation to bl! gtlUruntccd. the transistor was oven.lriven by u Ii-Ictor ur 10 hence, Rb 

= 1955.6 = 1.96K O. Thl! nearest uvuilubll! valul! 1(,)1' Rb "~ 2000::= 2K n. 

ICI is configured as a I second monostablc timer while IC2 is. configured for 

I5seconds. The 1 second high output of ICI supplies IC3 which is configured as a 800Hz 

frequency oscillator. Its output is further busted by transistor TR3 to drive the moving coil 

speaker for I second after which it goes off. 

IC2 gives a high output for b 16 seconds but this only reverse bias the PNP transistor 

and so, does not supply IC3 until after about 16 seconds when the output of IC2 goes low. 

This switches on the PNP transistor and IC3 begins to oscillate once again and the speaker 
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continues to wail until the RESET button in fig 3.6 is pressed to bring the output at point 'x' 

to low (logic 0). This will break the relay through the optocoupler. The diodes D 1 and D2 

prevent output from IC 1 into IC2 and vice versa. 

Timing period T, of the 555 timers is given by the formula; 

T = 1.IRC ---------- (7) Where R = RA + RB ------------ (8) 

For ICI we have; R = lOOK + lK and period T, = Isecond 

C = 1 =9xl0-6 =9uF 
I 1.1 x 10 1000 

But the nearest standar-6d value is = 10uF 

For IC2 we have; period T, = 15 seconds, RA = 100KO, RB = lKO 

=> C
2 

= 16 = 135 x 10-6 = 135uF 
1.1 x 10100 

But the nearest standard value is = 1001IF 

It is desired that the switching transistor TR2 sources 20mA for IC3 hence, 

But the nearest standard value = 4500 

f3 = 200 typical (from the manufacturer) 

I =.!.L= 20xlO-
3 

=9.95xl0-s 
B f3 + 1 201 

:. I B = 99.5uA 

R = Vee - VBLi = 9 - 0.6 = 10552.50 
B IB 99.5x 10-6 x 8 

This is for an overdrive factor of 8. But the nearest standard value is = 10KO 

The oscillator frequency F, for Ie3 is desired to be 800Hz. 
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1 T = LIRe = 1.1 x (lK + 10K) x e FromF=- and 
T' => T = 12100e 

Also F = 800Hz 

1 
:. e = = 1.03 X 10-7 ~ 0.1 X 10-6 ~ O.luF 

800x 12100 

For transistor TR3, minimum f3 = 60 

IE = 0.5A (Chosen value) 

IE 0.5 -3 
=>18 =-'-=--=8.2x10 =8.2mA 

f3 + 1 60 + 1 

=> R = Vee - V8E = 9 - 0.6 = 1024.4Q 
8 18 8.2 X 10-3 

But the nearest standard value is = 1000Q 

:. R8 = lKQ 

Hence, the construction of thl! digital quiz decider/timer device was based on the 

above design and analysis. 

3.5 Construction 

The construction or the digital quiz dccidcrltimcr device was done based on the 

design and analysis of the various segments. The following steps were taken for the full 

implementation of the construction. 

3.S.1 Simulation 
; 

Simulation was the first step taken to ensure the workability of the design before the 

purchase of components. The simulation software used basically was the electrical work 

bench. The simulation was carried out in parts since attempts in simulating the whole circuit 

design did not yield the desired result. 
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3.5.2 Prototype 

A model was made on the bread board before proceeding to the full implementation 

on Vero board. This was done in segments as well and then interconnected for the overall 

assessment of the performance. The desired results were obtained at this stage as well. Some 

of the apparatus/instruments used are; 

~ Multimeter 

~ Bread board 

~ Pliers/cutter 

~ Jumper wires 

~ Dry cells (9V and 5V) 

~ Components for the implementation 

3.5.3 Implementation on Vcro Bonrd 

The design was implemented on Vero board with a careful planning of the 

components layout. The planning was necessary to simplify wiring. minimize error. makes 

the implemcntutiun 1I1lderstuIlduhle on Vem hOlln.llllld llIukes troublcshooting cusicI'. Thl.: 

following steps were taken; 

~ IC sockets were used to solder on the Vero board directly so as to avoid any damage to the 

ICs in the process of soldering. They were positioned to follow the circuit diagram after 

which the ICs were inserted. 

~ Adequate gaps were given between the ICs and components on the Vero board to reduce 

complexity. 
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~ The size of components on the Vero board was reduced to the bearest minimum to avoid 

short circuit. The IC pins were connected together with the aid of coated copper wires 

stripped at the ends and firmly soldered to the Vero board. 

Tools and apparatus used during the full implementation includes 

~Vero board 

~ Digital multi meter 

~ Razor blade 

~ Soldering iron and Lead 

~ Lead sucker was used to remove de soldered Lead away from the board. 

~ Pliers/cutter 

~ Coated copper wire 

3.5.4 Packaging 

The packaging was done with a wooden material. The switching panel for the 

contestants was separated from the device while the RESET switch was placed on the device 

to be controlled by the "luiz muster. One seven segment displuy wus placed in front of the 

quiz master while another was placed at the back of the device to be viewed by the 

contestants as well as the audience. 

8 
o 

12~4567R 

Fig 3.11 model package for th(: digital quiz decider/timer device 
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Chapter Four 

4.1 Testing !Results Obtained 

The following tests were carried out at different stages after full implementation of 

the design and the results were obtained appropriately. 

~The outputs of regulator les 7805 and 7809 for.the power supply segment were 

measured with their outputs being 5V and 9V respectively as desired. Hence, the supplies to 

the selection and display segment as well as the alarm segment were as required. This 

avoided burnt of the compqnents due to over voltage supply. 

~On power on, the display showed '0' since all the inputs are logic high. This was 

also the case whenever the device was reset. 

~ After any of the switches (1-8) is pressed, the device latched such that it does not 

take any other input from the contestants until the reset button is pressed. Hence, the number 

of the switch pressed remained on the display until the reset button was pressed. 

~ lmmcdiutdy uncI' u switdl was pressed. the ulann sounded I() .. I secund und slop 

and then started aner l5sceonds. This second alarm was continuous until the device was reset 

through the reset button. 

4.2 Discussion of Results 

The results obtained from different tests were the expected results. From the results, it 

was maintained that on power on, the display shows '0'. After any of the switches (1-8) is 

pressed, the number ofthe switch is displayed accordingly and an alarm sounds indicating to 

the quiz master and the audience the contestant that is to answer the question. The timer also 

starts automatically with an alarm indicating when the time elapses. The display can only be 
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cleared to '0' and the final alarm stopped by the quiz master through the reset switch. the 

device latches itself after taking the first input hence preventing a contestant with higher 

priority number from overriding the one in charge until a reset switch is pressed. 

The results obtained were therefore the desired results with the device serving its 

overall purpose. 
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Chapter five 

5.1 Conclusion 

The aims and objectives of design and construction of digital quiz decider and timer 

device has been achieved. It was aimed at providing a means whereby a group of contestants 

in a quiz contest will equal opportunities under the same conditions of answering questions 

as a test of their intellect. 

With this device, fairness to contestants in choosing the contestant that indicated to 

answer the question first as well as the time allotted for a question is inevitable. The man 

power required to organize a quiz contest is also reduced. This gives rise to higher level of 

organization in the show and hence, the best among the contestants will be known. 

5.2 Recommendations 

The following recommendations were therefore made to enhance and further enlarge 

the scope or this project. 

~ A 'D' transpurent latch of more inputs tlnd u priority ellcoJcr oj' higher inputs can 

be used to design for more than eight contestants. 

~ This device is re~ommended for use in primary and post primary schools, games 

show, and etc for quiz contest. 
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