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: A Zeper Diode tester, a device capable of measuring the exact of +10
f breakdown voltage has been design ang implemented. This thesis present desi
-ccmstmction details of the Zener Diode tesger considered to be suitable for laboratory use..

The Zener Diode Tester box was made using wood which is a locally available raw
material. The zener diode under test wi| be fixed in the slot provided for it, depending on the
polarity of the diode, readings will be provided by means of a digital meter attached that
displays the zener diode breakdown and, the range of the voltage can be set on the voltage

{reading section.
The unit was tested with different values of zener diode and it was found to give out a

.ﬁsatisfactory result within a blink of an eye.




INTRODUCTION
In modern life, technology has improved creating deviées that help
values of some components used in electronics. : |

Among above mentioned, devices is the zener diode testing, designed and constmicte
capable of testing and reading the value of zener diode. In this project work on the _
production (construction) of a diode tester, refers to a gadget used to measure the
breakdown voltage of a zener diode only. The zener diode in question will be inserted
in a socket provided with Tespect to it’s polarity, and then it’s breakdown voltage will
be read through an attached digital meter.

10 AIMS AND OBJECTIVES OF THE PROJECT

a)

b)

This project design and construct work aims and objectives are to:

Provide a good and reliable solution to the problem facing the electronics
engineers of reading zener diode values through digital means.

Do away with the traditional means of reading zener diode voltage values of
using bore eye and magnifying lens, which are imprecise.

To use the readily available material and construct a perfect zener diode tester.
Construct an efficient, durable, reliable & affordable zener diode tester, which
can read up to a hundred (100} volts plus, by using only rise six (6) to nine (9)
volts D.C. supply.

Design and construct a portable zener diode tester and above all a function one.
To also give me the practical know how on how to face some challenges facing

the engineering field each and every hour.

MOTIVATION

Not all people have good and clear eye sight (vision) those with a1 average eye

vision usually use a magnifying lens before the can particular number of zener diode,

more over not all electricians and engineers have the magnifying lens (o use for




cannot measure anything from that.

CHAPTER TWQ
LITERATURE REVIEW :
Zener diode is one Particular type of diode that uses a form of reverse breakdown to

provide constant reference voltage. The circuit of fig 2.0 (a) below shows the symbol

for a zener diode and also a suitable circuit to demonstrate it’s properties.

Fig 2.0 @) A system showing zener diode on test.

And the meter shows a drop of 7.8V across it. The voltage drop across a reverse biased
zener diode will be substantially constant for all values of current up to the diodes limit
and for all values of voltage higher than the zener voltage. Zener diodes are named after
C.M zener who in 1934 described the breakdown mechanism involved. In fact zener’s
description applied only to diode with a zener voltage of less than about 3V. Zener diodes

are available in ranges from 2 to 70 voltages and with a power rating from 500mW, The

- Power dissipation of the zener diode is calculated by means of usual formulary.




=Is the zener voltage
P @ef '&rssipaied
- I=current.
TRANSISTOR _
A transistor is a junction diode, which rectify current and it also a semi- conductor of
current.
The transistor was nvented by two American scientists Barden and Brather in 1948, A
transistor is made from (hree layers of P and N semi conductor. They are called
respectively the Emitter (E) base (B) and the collector ©).
Various types of transistors are available, but here are two main classes, that is the

bipolar transistor and Field effect transistors.

Collector Collector

Emitter Emitter

Fig 2.1 @ Fig 2.1 )
Circuit symbol for an NPN type Circuit symbol for an PNP type

! Transistor Transistor

he transistor is a current operated device and provides an output current that is

oportional to the input current,




electric circuits.

Resistors can be arranged in series and in parallel

+5V

ov

Fig 2.2 ¢)
Resistor in Paralle]

TYPES OF RESISTOR

The most usual types of resistors is the variable resistor and solid carbon resistor (fixed

) VARIABLE RESISTOR: It is use for application such as volume controls and other

user controls in electronics equipments, It is often necessary to have a reg




Colour Bands

U gy

il

Connecting Wire
Paint Coating

Carbon Mixture

Fig22@)A symbol of a resistor,
2.30 CAPACITOR

A capacitor is component that can store eleciric charge in essence. It consists of two flag

parallel plates, very close to each other, but separated by an insulator.

Wire

A Metal Plate

Insulating die electric
Between plate




= +

+

Fig 2.3 (c) Capacitors in series

240 DIODES

Tiese are vwo terminal semi-conductor devices that make the rectifying circuit possible.

T gevices offer low resistance o current flow. A diode is basically the electrical

£giivalent of a one-way value. It normally allows eleciric current to flow through it in

Bie girection only. The symbol for diode is given below,




Cathode
Fig 2.4 (a) showi ng a diode symbol

ZENER DIODE

A Zener diode is a Component that is useful for

providing a reference voltage. And a
Zener diode is general]

¥ used in extending the voltage. A Zener diode described the

involved. Zener diode described appl
zener voltage of less about 3V,

breakdown mechanism

ied only to a diode with a

£ig 2.5 (a) showing a Zener diode symbol.

60 TRANSFORMER
| Transformer makes use of a mutual induction in which a current flowing in a coil

produces an electromagnetic field which in turn induces a current to flow in a second coil

wound over the first one.

The construction of a transformer is shown in below fig 2.6 (a) and b Thei

laminated core is used to concentrate the electromagnetic flux and this improves the

- efficiency. It is important that the iron laminations are insulated from each other if they




S

Coil connector

Iron laminated
cores

| Secondary Winding

Fig 2.6 (a) transformer showing laminated iron core

—_—
Main = Low voltage a.c
voltage output

Fig 2.6 (b) steps down transformer
USES OF TRANSFORMER

L To Step up or step down input a.c voltage to low or higher voltage.

2. To isolate the electronic device from the power line for safety.

3. Asa marching device.

4. Transferrjng of power from one stage of a circuit to another is termed js transformer

Coupling,

L 5, T supply two or more loads with different sources through the use of more than one

Secondary wing.




design involves among other things, the dete

Imination of appropriate frame materials and -
design analysis of project.

L 3

0 PRINCIPLE OF OPERATION (BLOCK DIAGRAM)
The project (Zener diode lester) its user need not to have advanced knowledge before 7
operating it. The user need to fixed the zener diode to be tested in a socket provide with
respect to the indicated polarity and secondly to connect the digital meter probs to the
meter and the diode breakdown voltage will be displayed on the meter digital screen. The

voltage reading of the meter can be increased by using the digital meter knobs to achieve

the maximum reading of the zener breakdown,

REQULATING OUTPUT
UNIT

AMP STAGE

DESIGN CALCULATION

CURRENT LIMITING RESISTORS
\ Current is limited by resistors R2 and R3 which are connected in parallel. The value of

. the equivalent resistor used is Reqv
eqv can be calculated as shown below. Data: -
R2 =1M =1x10°

3 =10K =10x10




R2R3
Substitute the valye SqR2 ang R

Req =1x 10°x 19 4 10°
__\———_.__

IX10° 410 x 12
=10°x 10
10° +10% 10¢, (10
=10° =j¢°
100 102
.. Reqv =100000 =10,000
100
= 10k Q

3 equation

H)

§2 THE DIODE (D1)

Diodes D1 is used for further rectification of the output voltage
voltage by exactly 0.7V
ie VD1 =0.7v

and it will drop the

And algo capacitor C2 = 0.68pf, 250V is used for further filtration of the output,

 Capacitor C3 — 470uf, 25V was used to filter the main voltage of the 9V battery to the
' enterline of the 9V-0-9V transformer.

Capacitor C1 <4 uf 16V, this filter the line base collector voltage VBC of the 9V-0-9v
| “dpacitor u ’

; ircuit.
“ansformer which acts as an input to the ¢ ‘

) o stance
i R VR; and R, are in series, There rest
LR serieg)




1KHOK
=Ix10° 410y 4
=11x10°
R scries Teurent limiting Tesistors

to the bage transistor BC 5476,
3 THE TRANSFORMER

& transformer jncjydes the required output voltage (Volt) and input

When selecting
yoltage (Vce) th

¢ transformer used in thig

For finding current 4CToss terminal DC. That

AC =Rs x V out =10 x 10

=R; +R, 10 x 10% +10 x 10°% V out
Interminal AB
AB =R,

R*+Rs x Vour =1 10°

RO o W e
1x10° +10 X 10’ x V out
Where V out is the output voltage.




onstruction of he projecy . S
h WS reaieg BY following he design circuit as shown in

ig 3.1the Componentg Were moyy i
; tments, changes and

then made by soldering

ted on e boarg :
S0 !
InCreasment were effecte, that adjus

Permanepy, construction was
Vero bogarg.

: d easj v a
 the different Component opy the

e, during g
Befor g and after the Complete assembly serieg of Tests were carried out ag
enumerated below: -
I Wiring test and mspection of ¢

circuit wiring,
ii. Individual Components tegt

24WIRING TEST

» short circuit angd open circuit test

were done using multimeter (Digital) the WITing was satisfactory,

5 INDIVIDUAL COMPONENT TEST

Before making use of the components, they were subject to various

Lests to confirm that
they were in good condition.

4 THE TRANSFORMER

The ¢ former undergoes positive o center tab test, center tab negative terming] test.
ransforme
) THE, DIODE

The diod e subjected to test to ascertain their forward and Ieverse biased

€ diodes wer

- Characteristics,

RESISTOR AND CAPACITORS e
hether

The were similarly tested to know w. :







problems were encountersy in the ¢
calculated COmponent vy,

Urse of thig Project work, such as the fact :tﬁat_
€S are noy Commercia]py available. This approximated values
exactly o the general adjustment of the components,

during the Soldering due 1o i experience in handling

are used which leads tg not
Few components were damaged

onents. These ¢ '
Ay YPES of problem gre gradually overcome by consistent and persistent

OACHIEVEMENT
The main objective of this project WOrk is aimed ar designing, constructing and testing of
azener diode tester, which wag successful,

Apart from the majn aim of the Project, the initial Putpose of the project was to use
locally available components to design a cheap, affordable, reliable and functional zener

diode tester,

- PRECOMMENDATION
g s fecommended that a more sophisticated tomponents or materials should he laked in
1 the circuit diagrams of a zener diode tester for more efficiency,

F Rurther modifications should be done on the circuit to obtain multiple voltage output,
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APPENDIX
230 AC primary to 9V — 0 9V 500MA

SECONDARY
TRANSFORMER

&

ON & OFF
Switch

©
=
&
(]
£
[
b
7]
SN

Under Test

COMPONENT

B ol T P

10K
: 10K POT

= SEMICONDUCTORS AND IC
Tl o OTHER COMPONENTS

: Voltmeter, 6V battery one ON/OFF =
 DIODE TESTER (sl 4 i
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3 Fi_‘xéd P'esistor

2) Vanabh‘t Resistor

3) Capaciiors (electrolytic) —--oeeio

4) Capaciior (polyester) --
SIS 5SS Timer -0

6) LED - -

7) Push S vitch -=e---

8) 9v D.C Supply
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“The LED stquential chsplay c1rcu1t is made ofa monostable munvlbramr :

built with 11 . ¢ popular 555 IC timer connected to a reslstor and a capacitor

known as ths R-C resistor ang a capacitor known as R-C timing circuit all

connected t) a Power supply of 9V D¢ supply.

The flash rzte or timing pulse js generated from the R~ C circuit which

consist of a fixed value capacitor and a varlable resistor which can be used

to alter the .| lashing rate of the LED




1 TR(')bI‘;TCTICj)N‘

e 3

Thls isa p}

1.2 AIMS \ND OBJECTIVES

ot 2 R

L - It’s used to replace the written information on banners with LED.

-I'susedina burglar dlarm.

i - Used in 1mage sensing circuit used for picture phone.

| .- In cata lmk and remote controllers,

- Gire clear view of information during night hour.

- It gives a colourfir] display of information thereby drawing the

3 attn ntion of reader,

1.3 MOTIVATION

Considerin,: the difficulties encountered by an individug] trying to IOC’ne a

building or

an office in an area where they have not bemg befoxe or in zhe

case of inability to read a certain mformatmn on a sign boards o banners




.-ardmaqr paint durlng the night hours i suggest that using

1o display lig ht fﬂl‘ gleg out mf‘onnatzon to people trying to lomre a plaé&; ’

or cenam L*Ormation on 5 sign board of which their not famllrar with to

: know very e isily.

1.4 SCOPE AND LIMITATION

This projec WJH function Properly under norma] temperature, hence
exceesswe {zmper ature may cause component damage and abnormality.
This projeci will not respond within a mojst environment ag this may also
zesult 11 €01 1ponent damage,

The light ey iitting diode wil] contribute to display ag long as the p.c supply

is steady wlien the switch jg ON,




: 5 QHAPTE’R 'fwo .
2,0 LITERATURE REVIEW -

2.1 HISTOEICAL BACKGROUND

The first pre ctical visible- spectrum on sequential lighting (red) LED was

developed it 1962 by nick Holonyak Junior, while working at general
electric comany, ,
Rusin Braur:steun of the radio corporation of America reported on infrared

emission frc m Gallion Arsenide (GaAs) and other semi conductor alloy in

1935.

2.2 LITERATURE REVIEW OF THE COMPONENT USED

2.3 1C 555 I'IMER @
An IC is a complete electronic circuit in which both active and passive
component are fabricated on a tiny single chip of silicon. The IC is made up

of a combi- ation of linear component and digital flip flop as described in the

fig below.
. [ e

IC 555 TIMER

4

Block diayram of IC 555 tiner




& a5 Jos . = )
- The purpose of capacitor is 1o Store electrical energy by elestrostatic stress

the di-ele

:tric the word "¢ AL ¥ : g
ondense" is 3 Imisnomer, since a capacitor does not

"condens "

electricity as sych is merely store in it, :

_‘\ !

A capaciior is essentially consist of two bonducting surface separated by a
layer of 1: sulating medium called di-electric, the conducting surface may be

in the fora of either circular or rectangular place or be of spherical in

cylindric: | shape.

24 ELE. . TROLYTIC CAPACITOR

An electrolytic capacitor are usually polarized and they are normally

marked s» that you cannot mix up the connection may have two leads, which

may both come from the same and or one end from each end.

I

2.5 RESISTORS

Re sistors are neither insulator nor conductor. resistance is the total




he flows ofac current, Resistance is neasured in
T)«cmr\- OR Vafiable Resistor

2.6 SWITCH GEAR

Switch levices are generally mechanical capable of interrupting the flow of

current hrough a circuit, They take an incredible variety of forms, shapes

and sizc depending on the Job they are required to do. the type of switch

used in[s project is 2 gear switch which is designed to ON/OFE the
sequent al display in a normal condition.

Switch gear

2.7 LIG HT EMITTING DIODE (LED)
An LEL is a forward biased p-n junction, which einits visible light when

energize 1. A charge carrier recombination takes place when electron from n-

side cro: s the junction and recombine with holes an the p-side. but in the

case of ¢ ther semi conductors materials, like gallium arsenide (GaAs)

gallium ; hosphide(Gap) and gallium arsenide phophide(GaAsP) é;greaz o

Percenta ¢ of energy released during recombination is given out in the form




) Ilght the ¢ Glaur of the ermtted l1ght depends on the types ofmatenals used
as given below,

- Gass-

infrared radlatlon(mwsmle)
- Gay -red or green

- Ga.\sPred, vellow (anber) light,

—Y

LED
| 2.8 USES )F LED INCLUDE.
|
- In buglar alarm
- For solid state video display which reduces rapidly(CRT)
- In ‘mage sensing cct used for picture phone

~ In ata link and remote controllers

- Inarray of different type for displaying alphanumeric
{ _etters and number)

9v D.C (?OWER SUPPLY)

A d.c pov er supply (9v) was equally used in order to power the circuit

diagram a;.d other component which enable one to power the project from

the 240v 11ains safely and cheaply.



CHAPTER THREE
The LED di

,play cireuit is designed and consh'ucted Wit four (LED) L

emlttmg dicde, red colour, in order to achieve a colourfil means of

displaying information with the use of red LEDS.

3.1 PRINC [PLE OF OPERATION

This circu t diagram consists of a 555 timer, which is used as a one short or

monostable multivibrator as shown in the figure below.

| POWER SUPI LY SEQUENTIAL IRCUIT »| DISPLAY
it »

Block Diagram
In the astal le mode to provide the timing pulses to control the flash rate of
the LEDS it trigger the one short, with output at pin 3 then going high for a

pericd of t me. the nepative edge of the trigger input causes comparator 2 to

| trigger the flip-flop with the output at pin 3 going high, during the change

internal the output remain high, when the voltage across the capacitor

eaches level of 2veel3. component i trigger the flip-flop with output going’

ow. the discharge resistor also goes low causing the capacitor to remain at

ar or initial trigger again.



g cfthe output pulse s detennmed by the values of two resis m‘ R

- andR, bytle timing capacitor C. :

Frequency of= 1,1 Rac where Ra=R +R,

F= 1.1x60x9

=594 HZ,
Pericd T=1/f

=1/594 = 1.68

Timc taken for capacitor C2 voltage to rise to 0.6v

T'= 0.6(Rac?) . ;

= 0.6x60x0.1
=3.6 ms
Tim taken for capacitor C3 voltage to rise to 0.6v
T?= 0.6(Rac’)
=0.6x60x10

=360 ms

‘period T= I’+T2 3:.6;(3:60:'129,6 m's mark tq spa9§ -

Rl

 360/3.6 = 100ms




& 41 CONQ TRUCTION & TESTING

The consts uction of this project was constructed on a locally made plastic in
a Vero '

-bo: rd, which Was designed and constructed with the following

COIBponent on it. 6 555 timer (IC), 4 capacitors, fixed resistor, variable

Iesistor, 9 power supply and switch gear and also 4 LEDS mounted on th
display p:nel.

I 42TES ING

All the ¢« mponent used in this project was tested with an Ammeter to check

and obtar1 the right result and to ensure that the component are working in

good cor dition.

4.3 SOLDERING

During t1e soldering the solder bit was neatly cleaned and soldered, excess

length o the terminal were cut off, the usual procedure of soldering is to

insert th - component into the vero-board and ensure that it is w

ell connegted

before s aldering using a low soldering iron and Iead,



4.6 LIST OF TogLs USED Iy CONSTRUCTION.

“ldering jron
- P: irs of pliers
- Si.le cutter

- Neil

- T sezers




o CHAPTER prvg,
5.0 CONCI.USTION ‘

5.1 DIFFIC ULTIES

unavailabili'y of researcl; Materials like texthooks for electrical and

electronic e 1gineering technology.

In some cas 2

s the workshop apparaiys Were not available in the workshop ;

for experiment work. ' :

5.2 ACHIl. VEMENT %

The greate- t achievement was on the circuit connection, the circuit was able
to function after the construction work. and also acquired knowledge

componen: handling and uses.

3.3 RECC MMENDATION

From my experiment on this project further work could be made o the

present sy ;tem and the following are recommended.

- Student :hould be provided with current journals, manual and text books,l

which wil: increase their understanding and challenge in designing and

. Constructin of project.
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CAPPENDY
Type A ngﬁti:’y -
Resistor (fixed) 100kQ o 5
Resistor Vanabje 27k 4

Capacitor electrolytic 100uf

Capacitorﬂ:polyesl‘er 0.01uf

Switch gear 0.01uf
IC Timer 355

LED
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