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ABSTRACT
Due to the crratic nature of voting in the senate mecting, school board
meeting, and other committees in the institute of higher learing, it becomes
necessary to look for an alternative and better method of voting. .
The purpose of this work is to develop a machine that will be use as an
alternative way of voting it will save time and fraudulent free nature.
The components used in this design are locally available thereby making it
possible to produce the design cheaply.
The counter was designed using 741.883 and 741.S283 as a summation

components. The design was designed to accommodate just twenty-four

voters at same time.
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CHAPTER ONE

1.0, GENERAL INTRODUCTION

As a result of the way voting is been held in the scnate meeting, school board
mecting and other cnnﬁnittccs in the institute of higher fearning, where motion is been
proposed for deliberation which then result into voting. In these deliberation, it is either
supported or opposed by the members but due to waste of time in counting the members
by the clectoral officials during voting and fraudulent way of voting twice or been
counted twice, which may result to cheating of one party or another within the
commitlces.

Inspite of the modern technology advancement this process can be done in a more
better and systematic way, where voting of is been casted at the same time by its
members which then give risc to immediate display of result. .‘This lead to the a
development Digital Unanimous voter counter machine which is applicable when people
are For or Against a motion and the result is to be display immediately.

The design and construction of Digital Unanimous Vote Counter Machine is an
introduction to the voting process that will help in reducing fraudulent acts, waste of time
in the meeting, easing and cvaluating of results. It also give room for privacy during
voting so that the members are not aware of each others votes.

» However, these design is‘conccmed with voting of occurrence, this a process
whereby number of member For or Against a particular motion is counted properly that
is, it |s a process of rectifying the afore mention problems, whereby along lasting solution

will be provided in such senate meetings, school board meetings and other committees as

sated above,
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In the design and construction of the vote counter machine, low cost available
components and rclifnhlc operation where primary factors of consideration to take care of
the above mentioned constraints in the conventional way of voting. [ initiated this into the
.dcsign by it doing the task of summing the various opinions (For or Against) a motion
raiscd and display the result (For or Against) on a display board which is essentially a
seven-segments display. It employs a handheld keypad, which is a switch held by each
member, a summing section and a display unit section.

This is achicved when each member press on the Yes or No keypad, the

summation of these (yes or no) are then sum up by a full adder using both 741.S83 serial

adder and a 741.S283 parallel full adder which the send the result to a decoder that
interprets the impulse signal into a seven-segment that serve as a display unit thus
displaying the results for hn(l_\ Yes and No options. With the di§playcd results the
discrepancy within the members is brought to an cnd‘.

Therefore Digital Unanimous Vote Counter machine in such committee and board

meetings has bccome a necessary material/equipment else it will be difficult to meet up to

the challenges of the new era of technology

1.1. AIMS AND OBJECTIVES

The design and construction of the Digital Unanimous Vote Counter Machine is targets

s

towards the following:

o . The use of readily available components in the markets.

e T'o reduce the overall cost.

e To reduce fraudulent acts and other vices that occurs during voting exercise.




To create efficicney and flexibility.

, e Fasing and reducing task of electoral officials during practice and evaluation of
‘ fioures
; ipures.

é e Saving time during voting by display of result immediately after voting.

: e To give risc to privacy of members during voting.

°

b

1.2. LITERATURE SURVEY/REVIEW

Haven been privileged to watch some of the events that have unfolded in the senate
meeting, school beard meeting and other committee in the institute of higher learning but

I do belicve that there should be special measures to be invoked towards saving voting

system of commitiees/meetings.

The practice of counting the number of particular people that support certain decision

and number of people that is against such decision as been ways of practice in meetings

over the years but this method serve as waste of time and other vices which may occur
during counting.

_The right to vote today is far more than the right of one rising hand to be counted,
because voting has gone through a lot of technological advancement. It is this

development in technology that has lcad to the development of Digital Unanimous Vote

Counter Machine which can be use in the afore mention group of meetings to meet up

with the challenges of the 20" century development.

These will to some extent prevent counting vices like fraudulent of officials and so

on, during the exercise. This system works on principle of latch and execute mode, which

!
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will help to give right to an equal and meaningful vote which includes the right to equal

and meaningtul participation,

L.2.PROJECT OUTLINE

This writc up centers around the design and construction of a unanimous vote counter

machinc and it gives a step by step analysis of the design stages involved.

The chapter one gives a wide introduction, project aim and objeciives, and the
literature review.

The sccond chapter deals with system theory of designing the work and the
calculations of the components used.

The third chapter deals with construction and testing of the unanimous vote counter
machine

The fourth chapter deals- with maintenance, conclusion, recommendation and

references
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CHAPTER TWO
SYSTEM DESIGN AND ANALYSIS

2.0 INTRODUCTION

It is a common practice in clectrical, electronics and computer engineering to

- always describe system with the aid of block diagrams. Therefore the block diagrams of

the system under design are herehy presented in figure 2.0 below.

Power Supply | ®  Processing ¥ Display Unit
Unit Unit

FIG. 2.0: block diagram of the Digital Unanimous Vote Counter machine.

Power Supply Unit (PSU): this is the source of the clectrical cnergy or power to the
system. Its indispensability can be appreciated from the fact that without it the system
will not be able to perform any work. The unit provides 5 V direct voltages with a
common ground to other unit ;)l'l!}c system.

Processing Unit: it is the unit that deals with glltnmation of all the voters both the
support and against that is the Yes and No are store in binary before converting to display
unit.

Display Unit: this constitutes the electronic components for converting the binary coded

decimal to a digital display equivalent for presenting the ladder in a form comprehensible

to human being,

v
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"POWER SUPPLY UNIT

Since clectronic circuit being designed requires de voltages 15 Vand -5 V with

their common ground, the power supply unit converts the domestically supplied 220 V-

1 240 V ac voltage into the required dc voltages which are expected to be constant even

ki
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though variations occur in the ac supply voltage.

To achicve the above de voltage. series of stages are involved in the power supply

unit and they include

Transformation stage.
Rectification stage
Filtering stage

Regulation stage

The block diagram of the power supply shows the various stages involved and their

output waveform are shown below in figure 2.1

foltage lk“dp
] TRANSFORMATION ’ AT ’ FILTERING > —
: RECTIFICATION REGHILATION
Vit V(”L\ Vit) Vi g
' VANV N
. | JAVAVANG | R N
) 4 Ac voltage Ac stepped- Rectified de Filtered dc Regulated
1 supply down voltage voltage o/p voltage dc o/p
+  waveform waveform waveform waveform voltage
waveform
Fig. 2.1: Block Schematic of the Power Supply Unit (with corresponding output waveform of each block)
:
. 6
i
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2.1.1 Transformation stage

This stage involves transforming the domestic ac supply from level of 240 into a
Jower level of 15 V- 0 - 15 V. therefore a stepped down transformer center tapped is

required to be used.

‘The output current of this transformer used from the manufacturer is 500mA. The circuit

diagram of the transformation stage is shown below in fipure 2.2

T
| + + oV
™ 240V/50Hz
\\ .
I ’ 15V
L ——®

Fig. 2.2: civenit diagram of a ransformer

2.1.2  Rectification Stage
The essence of this stage is to rectify the stepped down 30 V ~ 0 — 30V ac voltage
by converting it into a dc voltage of approximately the same value by employing one or
more diodes. The circuit connection that does this is known as rectifying circuit. |
For. the purpose of good output a full bridge rectificr was used to curb away less
q"_pples and  produce twice as much output voltage of other rectification (half-wave,

double wave). The internal circuit of the bridge rectifier is presented in figure 2.3.




Vit

' N Vit

0‘ o

R380/¢1500

Fig. 2.3: circuit diagram of a full wave hridge rectifier

The full wave bridge has been chosen because
e It makes use of small transformer

e It has lower ripple factor compared to half-wave rectifier

o The peak inverse voltage (PIV) rating of cach diode is also less
As it can be scen from figure 2.3, the output of this stage is pulsating but needs to be

smoothencd, consequently leading to the next stage, filtering stage.

2.1.3 Filtering Stage

The output of the previous stage —rectification consist of two components

- a dc component

- - A number of ac components which form what is known as ripple.
The vitality of the filtering stage is to climinate the ripple or at Icast reduce it to such a
vglue that its influence becomes negligible in the circuit.

Various types of filters are bound but the choice of this project work is a shunt

capaé'itor filter shown in figure 2.4.



P:) RECTIFIER /l__\ To Regulator

Fig. 2.4. circuit diagram showing a shunt capacitor C

Filter Design

If a tight load, Ry is connccted across the capacitor the ripple voltage which
occurs can be approximated by a triangular wave shown below in figure 2.5. The ripple
voltage has a peak to peak valuc of Vi, and a time period of T, centered around the dc
level, where T, is the discharging time. Since the charging time is negligibly small
comparcd to Ty, then 'I' approximately cqual to Ty, Vi is the amount that which the
capacitor voltage drop during discharging period, Tr. The charge AQ lost in this interval
is;

AQ=lge. Ty
Where, Iy is the current flowing through the load.

Therefore,

A& l(lc-'rr

Vier="¢ =7C

ldc- = Vdc-
F..C  CF.R

Where, F is the frequency of the ripple component.



Vity
Vip* .
Ve
L
T 1 N N S ]
RN, N N N
Vl(l‘-P) VK’C . l R ' N l B e l e \\\ . | et s
\3 s | o N
Yy 4 d N i
> ¢

Fig. 2.5 triangnlar approximation of the ripple component of the output of the rectifier.

The root means square value of the triangular ripple is

de-

Vems = m

Vr(rms) _ I de

T'he ripple factor, 1 is define as r = Vi~ 4GFCY.C

Since the ripple frequency Fr is twice the supply frequency F and Ry = "\Sz

For this design a ripple factor of r=1.5% is desired for better performance.

Im = S00mA
F = 50117
Vip=30V
I 500 * 10™ * 2
y Then C= B3 0015 * 50 % 30+ 1 ~ 2047 uF

10
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C is approximately 2100 pF

Consequently to the design above, in figure 2.7 below shows the circuit diagram of the

filter for 13.6 Vand -13.6 V.

2.1.4 Regulator Stage

This stage ensurcs that the output of the power supply unit is constant voltage.
One of the simpler and most common clectronic ways of regulating is to make use of
integrated circuit (IC) regulators which regulates the output of a dc power supply. There
are fix voltage regulator ICs that maintain a specified output voltage level in-spite of
changes in the ac input voltage level and loading on the dc output.

For the purpose of this design one of the voltage rcgula.(ur called adjustable
regulator was used to adjust the de voltage to the required output de voltage that is 5 V
that was uscd for the transistor transistor logic (TT1.) devices. |

The output voltage was calculated below for an output de voltage of 5 V.

Vaut 7 Vier X Ro/ (R) +Ry)

limit ™ Vso/ Ry

Where V. is the silicon voltage = 0.7 V

Ry = Ry Ry( R+ Ry)

11




Vin

v
S _A..,‘.Fw\‘/“.‘ ’ Vo Rse
1L /\I______>
UA723
RI 5
N1 Inv
R3
-V
R2 ——— Cref — i
~ 1T 100pk

l"ig.-Z.(): Connection of regulator UUA723
Values used are
R1=215K
R2=5.0K
ThenR3=22x5/(22+5)=10.1/7.2 =1.53K
R3=15K
The approximations are used on standard resistors values.
Vou=5V
Vou=VI=5V
Vier = ((R1 + R2) /R2) x Vo
=((2.215)/5)x 5
V,cf;—‘ 7.2
limit = Vo / Ry;

But Rsc = Vi /liimit = 0.7/5 = 0.14

Regulnted
voltage
output




Hencc,‘
R = 0.150
P=IV=5x5~-25W

Rqc = choke resistor =0.1 5Qby 25 W

2.2.0 PROCESSING UNIT

This is the unit that deals with how the voting arc been added once the key pad
has been switched for Yes or No by members of the committees. In carrying out the
“following steps or design were used
- Key pad

- Adders (1) 741,883

(i) 741.S283

- Transistors

KEY PAD ADDERS } TODISPLAY

Fig. 2.6 Block Diagram of the processing unit

The figure above shows how the processing unit is been processed or the stages involved.

2.2.1 KEY PAD

The key pad used is push button types in which once the member push the button

the signal will be send to the next stage of the processing unit, adders.

13



222 ADDERS

Very often in digital circuitry, the need arises for addition, subtraction,
multiplication or division of two binary numbers. For all this arithmetic process the basic
circuit employed is the binary adders sjncc it can be modified with the additional logic
cifcuit to perform other functions. It is divided into two
i Half adders
1. Full adders
Half Adders: This is the simplest form of binary adder. It accept two binary inputs on its
input A and B but it docs not have a carry input and produces two binary digit on its

output, a sum bit and carry bit.

A 2_, IR Sum
inputs

B Co |~ Output Carry

Fig. 2.7 logic symbol for half adder
Full Adders: This is a combination circuit which adds two input bits A and B together

with a possible carrying input bit C, from the previous stage to generate a sum output

and an output carry.

.

— A 2 p————— Sum
Input e e 1 11
Bits

T (‘0 (‘(\!“ e

Qutput Carry

Fig. 2.7.1 logic symbol for a full adder

14



For the purpose of this project, the IC internal addition makes use of a full adder. The
addilion of cach hits of Ay and By are added first, generating a sum bits Sy and a carry

b.its Cin is then added to it before generating the carry out bit Cou.

A true table of its opcration gencration is shown in table 2.0

INPUTS OUTPUTS

A B Cin ) Cout

0 0 0 0 0

0 0 i [ 0

0 ! 0 1 0

0 i 1 0 i
0 0 1 0

1 o T o I

| | 0 0 o

Table 2.0. A True table for a full adder.
Where; A and B input variables
Cin — input carry
Cout — Output carry

Y - Sum

From the truc table the sum of-the inputs A and B is an exclusive OR i.e. A © B. Also for
the input carry Cin 10 be added to input to generate the sum output of the full added. it
must also hL exclusive ORed with the A®B. 3. = (A®BYDC,.

For gencrating output carry to be 1, then both input to the first exclusive OR gate are 1s
or w'hcn both inputs to the second exclusive OR gate are 1s. Therefore the output carry is

produce by the input A ANDed with B and A®@B ANDed with Cin.



'These two terms arc ORed

Cout -~ AB 1 (A®B)'in

3 - A®OB 2 = A®B®C;,
A
5 Half Adder C=AB Half Adder (AGB)Cin

(‘in * — } >

Fig. 2.7.2 Block Symbol of Generating full adder Cout = AB HABBX

2.2.2.1 741.S83 AND 74L.S283

Adders that are available in integrated form arc parallel binary adder, but for the

purpose of this project a 4 bits parallel binary adders of 741.883 and 741.5283 which of

the Transistor Transistor Logic family (1T1).

741.583
5
Ll
V.\
o L] -
g8 [] 2
3 [:i A (] 9
o ] 6
2 (] >
] 15
Cout [] 14
H D !
7 [ >
4 l: 3 B
6 14
3L GND
D Fig 2.7.3 logical symbol of 74L583
12
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The input pin for the A input Aj-A4 are numbered pin (10, 8, 3, 1,) with pinl as
! the m’ost significant bit, for the B input 34-B4 are number pin (11, 7, 4, 16) with pinl6 as the
most signiﬁcanl bit, pin!3 is the carry in bit, for the sum out of X;-X 4 it is number pin (9,
6,2,15) and the carryout bit is pint4. Then pin 5 and pin 12 serve as the input voltage Ve and
ground respectively.

In these project, the most significant bit Ay (pin 1), B4 (pin 16) and input carry Ciy
(pin 13) were used for the addition and other inputs bits not used were grounded. The sum bit
4 was also used as the sum output bit and the carry output C,4 (pin 14) were used.

For the addition expansion in these project, pin Aj-Ajz and By- B; were grounded because of
the ripple effect, that is the 741.S83 cannot produce a potential output until an input carry is
applicd, then the carry inpul‘ must be rippled in before the final sum is produce, though the A4
and B4 must be added before the carry input is added. The delay time for ,\(hc sum to sum is 16
ns and sum into carry is 11 ns. |

In order to avoid impulse signal to the input not used as input voting a 1KQ
resistor was connccted to the input A4, B4, and C4, so that anytime one of the input not is off

impulse signal will not be allowed into the IC.

A Ay X
I\, W N To 741.5283
4
—"’-"'—M"‘—~' (‘m (‘uul‘ b——

Fig. 2.7.4. Logic symbol for 741.583 used.

17
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INPUTS OUTPUTS

< na Moy o
0o o 0 o 0
o lo I N 0
0 1 R 0 1
1 0 0 1 0
1 0 1 0 1
1 1 0 0 1
1 l 1 1 1

Table 2.1 A truth table for 741.583
7415283

This is also T'TT, with an cleven inputs pins five output pins. The logical symbol is shown

below in figurc 2.7.5.

16
[]
v.‘
5 D l cC
13 [ 2
14 [ i A 1 4
12 [ ]
by
~ ] 13
] 10
Cout 3 9
6 D ]
2 [ 2
15 E 3B
n]?
Fig 2.75: Logic symbol of 74L8§283
7 O GND .
L]
7 18



The IC 7418283 is functionally identical to that of 741s83 but different pin compatibility
1 that is_ghe pin number for the inputs and output are different due to different in power and
ground connections.

' Thc'in‘puls pin for A input A1-A4 are number pin (5, 13, 14, 12') with pin 12 as the most
{ significant figurc(MSB) and pin 5 as Icast significant figure (1.SB), for B input B1-B4 are
: number pin (6, 2. 15, 11 ) with pin 6 as lcast significant figure and pin 11 as the most
i significant figure. for the sum out bits Y;-Y4 are numbered pin (4, 1, 13, 10 ) and carry in bit
is pin .7 with carry out bit as pin 9 while pin 16 and pin 8 serve as input voltage V. and
ground respectively.

In this project, 741.S283 was used for addition expansion of the voters of each section of
Yes and No part, one 74|,S283 was used for further expansion of two 741,883 and another
7415283 is uscd for the addition expansion of two 741.5283 before scndin;\g the impulse signal
to the display unit.

For the first 741.5283 bit A1, A2 and BI, B2 were the used inputs bits from two 741583
and the other inputs including Ci, were grounded, then the sum out E1-E4 were used as input
as input for another 741.S283 as inputsA1-A4 while another set of 741.S283producing another
sum El1-F4 from two 741.S83 which is then use as an inputB1-B4 for 741.8283. Then the
addition is sent to the display unit.

The addition expansion in 741.5283 eliminates the ripple cffects in74L.S83 by the use of a
look-ahead carry adder produced internally. This is done by producing either carry generation
or carry propagation. The carry proéagation occurs when an output carry is produce internally,
for these to occur the inputs must be 1s that is High, it ;s expressed as a AND gate Cg =AB.

But for the carry propagation, it occurs when the input carry is rippled to become the output.
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The inputs carry may be on when ¢ither or both inputs bits are Is. It is expressed as an OR

{ function that is Cp ~ At B,

%

The 741.8283 make the voting result faster because carry inputs and carry output are

1 computed simultancously. Figure 2.7.5 show the internal structure of how these is achieved.

| Also the table of 2.2 shows the truth table of four bit parallel adder of 741,5283.
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Fig. 2.7.6 Internal structure illustrating a carry look-ahead of 741.8283
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Ci = carry output
N TINeUTS . | OuTPUTS
I o When C,= G, 0
ALAS [ BLL.B3 A2 A4 [B2.B4 |32033 [32, |
4 o
i ] T B AP e B
! ( 0 0 0 | 0
p) 0 ! 0 0 [ 0
! | 0 0 0 !
f 0 0 1 0 0 |
! 0 | 0 [ |
Y 0 | | 0 | !
s, I | | 0 0 0
| 0 0 0 ! 0 !
; I 0 0 ! I I
;fo 0 ! 0 I | |
$| ! | 0 | 0 0
h2 0 0 1 | 0 0
Ii3 i 0 | | ! 0

Gi =XiYi
7i =Xi® Yi (D
Pi = Xi ® Vi
Ci - XiYi 1 XiC 1 YiC
| =XiYi+ Ci (Xi ® Y1)
= (i+ CiPi
Where Gi =propagation generation
Pi = propagation carry

Xi and Yi =input variables

" TWhen Co= (3= |
5.C4 | 31.33 32,354 C2. ¢4 |
i 0 0
0 | 0
0 | 0
| I 0
1 1 0
0 0 i
0 0 B
1 0 !
! | 0
0 0 l
0 0 1
! 0 1
! 0 1
0 I 1
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readability of the voters as well as offering a room for accuracy of the number of voters. ‘

It composes of the binary code decimal to Seven Segment Led Display, Decoder,

Transistor and the Seven Segment display unit.

0 1 | ] 0 1 0 I 1
f | f 0 I § | i |
“Table 2.2 Truth table of 4 bit 741.5283
N ' ) ' ' . ' Cin
Av By Ay By Ar By Ay Bll
| A B G, A B Ci A B Ca A B Gy
1P Lsp
Cout b3 C'out > Cout b Cout 2
¢y 2 23 2 2
( I'ig 2.7.7 Block diagram of internal circuitry of 7415283
L 230 DISPLAY UNIT
i This unit is the most interesting part of the system because it enhances the
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2.3.1 BCD TO SEVEN SEGMENT DECODER

This is a decoder with four input and seven output lines and is formed from a
‘Eombinational logic circuit. It is normally used to convert the BCD output of a decade

‘counter into a coded output that is suitable to operate the secgments of a seven segment

LED display.
A T44TA (TTL) BCD to seven segment decoder was uscd in this project. A logic

symbol of a 7447 is shown bclow, which is powered with a 5 V at the V..

. —3 A a b——
BCD — B e Output
number | . seven

— D d b——— segment
¢ p—— code
Lamp test ed T il
Blanking —— BWI/BRO L (—
Zero blanking — R

Fig 2.8 A logic symbol of 7447 (TT1)

The BCD number to be decoded is applied to the input labelled D, C, B and A. when
activated with a 1.OW the lamp-test (LT) input activates all output (a to g ). When
activated with a LOW | the blanking input (BI) makes all output HIGH, turning all the
attached display OFF, when activated with a LOW, the ripple-blanking input ( RBI )
blanks the display only if it contains a 0, when the RBI input becomes active, the B/RBO
pin temporarily becomes the ripple-blanking output ( RBO ) and drops to a 1LOW.,

The seven outputs on the 7447 1C are all active LOW outputs that is the output are

normally HHGH and drop to a [LOW when activated.
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A truth table and the connection of the 7447 to a Seven Segment LED Display is shown

below
Dgcimal | ’ o
number | INPUTS BURBO | OUTPUTS
TrTrBif Dl CT B AL alblcldlelf|g
0 TR Tt i1lo
1 I X l. I. I, I H 0 | 1 0101 010
2 i X 1. I 3 I. 11 I i 0] 1 11011
3 I X I. 1. H H H 1 1 | 1 0 0.1 1
4 H X L H i, 1. H 0 1 | 01 0 1 1
5 H X L H I H H 1 0 1 1 0 1 1
6 H | X Liunlnln|n olol t] 1] 1]1]1
7 H X 1. 11 11 I R 1 | | 0101 010
8 1 X 11 l. I. I, H I I | 1 1 1 |
9 | x il nlu tfrlrfolo] 1]
- High 1evel I. - Low Level X -- Don't Care [T~ Lamp Test
BI - Blanking Input  RBI - Ripple Blanking input
Table 2.3 Truth table for BCD 7447
5V +5V
7 —segment display
| 1500 A
BCD S — A Vee a - cmeaemeren
INPUT 28 — j b /\,\é\’\/ b
s — ¢ ¢ /\/\/ ¢
B —4 D Decoder d /\/\/ i
4( Al ———
(744 ; ~~_*_/\/\/_”“ch-_,
e % £ Commot
anode
GND

Fig. 2.81 Wirmag 7447 decoder and seven segment LED display.
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2.3.2 SEVENSEGMENT DISPLAY

Seven segment displays are used to convert four bit BCD number into a visible

" readout. The seven scgment display may be of LED (Light Emitting Diode) type or LCD

(}.iquid Crystal Display). But for the purposc of this project LED type was used because
of its brightness, low-cost rcliability and compatibility with low voltages integrated
cir‘cu'ilry.

A typical LED seven scgment display is shown in figure 2.8.1 each segment isa
LED that cmits light when current flows through it. Therc are of two type of
arrangement.
(i) Common cathode
(it) Common anode
Figure 2.8.1 is in common anode arrangement as used in this project. In which the

\

positive side of the power supply is connected to the anode of each scgment and a low

~ voltage from the 7447 1o the cathodc lights the scgment.

In controliing the display, a seven bit code was generated to indicate which segment
should be ON or OI'FF as shown in table 2.3 where 0 corresponds to ON and 1
corresponds to OFF. The seven segments was configured to form the decimal character
0-9.

The segment patterns are used to display the various digits as shown in figure 2.8.2.
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i t
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€ d C
lig. 2.9 7-Segment arrangement
| I e O O | ]

Iig 2.9.1
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DISPLAY | INPUTS , OUTPUTS

D JC B A |a b c d e |f g
0 0o 1o 1o Jo Jo Jo Jo Jo Tfo Jo |1
1 o (o |o ! 1 0 |0 1 1 1 i
2 0 |0 1 0 |0 o 1 0o |o 1 0
3”7 o lo [t |t Jo lo jo fo |1 |1 o
4 0 [ 0 |0 | 0 |0 1 1 0o |0
5 0 | 0 1 0 1 0 |0 i 0 |0
6 0 ] ! 0 0 I 0 0 0 |0 0
7 0 1 ! ! 0 (0 |o 1 1 1 1
8 o 0 0 0 0 0 0 0 0 0
9 [ 0o |0 1 o (o Jo {0 |o 0

Table 2.3 Truth tuble for seven segment 1L.ED decoder

2.3.2 TRANSISTORS

A transistor NPN with a common emitter, where the voltage is applied between
the base and the emitter and the output is taken from the collector and the emitter. Te
current flows out from resistor Re. the voltage between the base and the emitter VBE is
0.7 and the voltage applicd to the basc is 2 V. the current required by each segment of the

seven scgment LED is 10 mA.
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B R e Ansmp st

e

el

i RIS

I: = 10mA
Var: =0.7V
Vg =2V
I = Vig - Vi
Ry:
Ri: = Vyp - Vg
I
=(2-0.7)/10x107

=130

15V

NPN

Iig. 2.10 A Transistor
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CHAPTER THREE
3.0. DESIGN AND CONSTRUCTION
| This chapter deals with the construction and testing of the Digital Unanimous Vote
Counter Machine which was previously analyzed and designed in the last chapter. The

testing of the project was dong first on a project board while the construction took place

on a Vero board.

4

- 3.1.CONSTRUCTION PROCEDURE

Following the design, whose circuit diagram is shown in Appendix A, its

construction took placc by starting with the power unit first followed by the construction

of the processing unit and lastly the display unit.

3.1.1. Power Supply Unit

The transformer, rectificr 1C, regulators, filtering capacitor, light indicators (LEDS)

with respective current limiting resistors were inserted into appropriate holes on the
. project hoard. A digital voltmeter was connected across cach of the output terminals and
ground to measure the (;lllpll' voltages.

Furthermore, was connection of the primary terminals of the step down transformer
of the main ac supply. Following the powering of the circuit, the voltage readings
indicated by the voltmeter were recorded down.,

Having compared the above values with the standard one, each of the clements or

components of the power circuit was then appropriatcly soldered to the Vero board.

30




e

summa\'um W : %

741.5283. ”& it
' ) from the powet ‘;_.7 ’ |
Afterwards, {he unit Was P”wcmd ( el ‘M

inserted in 4 16ph socket hat was already

, j
soldered on the Vero poard. |

3.1.3. Display Unit.

The 7447 decoder and SC\’Cn'SCLl‘“C“L
\ .

‘as well as the supporting

ed and i :
' arran g
I amange of the bread
board. Power was then supplicd to the unit " S"bsguemly tested :

components of resistors and {ransistor were vfe e

After the performance of the circuit Was ay, the 447 Was inserteq
itlo an IC

> ¢ « > f nﬂgme"t d"

. " ) ‘cma, com
inserted onto another 1C socket. Eag ponems’ .
fesistor ang
' ansistor

* was afterwards soldered to the sary

/

3.1.4. Soldcring Process.

Fach time a compo




3.1.5. Precautions

The construction would not have been effective and neat or the system could have been
rendered manufuntioning il certain precaution were no taken during the construction
process.

Some of these precautions are presented thus

»- Care was taken to ensure that the heat supplied was not too much for the
component to withstand as too much heat could damage the component.

*  An IC socket was solder onto to Vero board with the main 1C inserted into
it rather soldering the component dircctly unto the board. This habit
cnsures that the 1C pins are not damaged during the soldering and
facilitates their replacement or removal in case of damages.

» |1 was ensure that no power was supplied to a circuit while the reading
were been taken in other to reduce the power consumption.

* Proper carc was taken to ensure that the correct polarities of polarized
component, such as electrolytic capacitor were soldered together.

= Al énmp(mcnts were properly soldered to the Vero board to avoid

shorting of component legs, shunting and opening of circuit.

1.2. TESTING

ot L““- '-",n t""‘-' (" lt “L‘.-; i . 8

roject board before then finally soldered to the main Vero boards.

In testing the output n\voltages of various units of the devices digital millimete

wnected in parallel across the output terminals was employed.

32

P



T

f vblér.\'

of pumber ¢

321 RESUL’\’S
ined during (esting of different pumber of votcrs shown a\,e in

The results obtain¢

table 3.0.




4.2. C()N(fLUSlON

The aim of this project work has bea 10 provide a alternative to counting of vote

rratic way. The desgn and constuction of Digital Unanimous

in a meceting due to its €

i% vote counter has help to solving these crmti«bmblcms of voting in the meetings

' With these design, the voting exerck in the meeti
’ iy ing has been take
‘ n to meets the

challenges of the 21st century.
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4.3. RECOMMENDATION

My desire has an Electrical and Computer Engineer is to fully automate the vote
machinc ac.'livilics in varions meeting were decisions are taken, debated upon thus
facilitating the casc of vote counting.

For future improvement. I would recommend the following

*  The use of password should incorporate in the machince.

* A gang switch should be use in places of the two way switch

In addition the device could be interface with a computer for better display.

L ]
*  Also for future design a battery may incorporated along the power supply.
* . In place of the 741.883 and 741.5283 an arithmetic logic unit could be used.




