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11?1j;e,which serves·as a basis for any meaningful develôpmeñtotc1i.vr
;-;t.

A Zener Diode tester, a device capable of measuring the exact. of± 10%.,o
b.reakdown voltage has been design and implemented. This thesis present <le.$Í?-
construction details of the Zener Diode tester considered to be suitable for laboratory use.

The Zener Diode Tester box was made using wood which is a locally available í'lJW
teria!. The zener diode under test will 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

satisfactory result within a blink of an eye.

viii



In modem life, technology has improved creating devices tha
values of some components used in electronics.
Among above mentioned, devices is the zener diode testing, designed and consttumi1"
capable of testing and reading the value of zener diode. In this project work on thé
production (constmction) 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 respect to it's polarity, and then it's breakdown voltage will
be read through an attached digital meter.

, .1.0 AIMS AND OBJECTIVES OF THE PROJECT
This pmject design and construct work aims and objectives are to:

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

b) Do away with the traditional means of reading zener diode voltage values of
using bore eye and magnifying lens, \.\l1ich are imprecise.

c) To use the readily available material and construct a perfect zener diode tester.
d) 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.e. supply.

e) Design and construct a portable zener diode tester and above all a function one.
f) 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 an 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 to use for



??idioctcHester,;hich.is w?tthisphfj?
·

iOPE AND LIMITATION
This project aims to measure the zener breakdown voltage only; A11iÍiccannot measure anything from that.

CHAPTER TWO
LITERATUREREVIEW
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 symbolfor a zener diode and also a suitable circuit to demonstrate it's properties.

? I-
9v

_ -j+,---,
1[ 7.80 41

V

Fig 2. O (a) A system showing zener diode on test.

_J

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 3 V. 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 ofusual formulaty.



o 'IRANSISTOR
A transistor is a junction diode, which rectify current and it also a semi- conductor O.fcurrent.

The transistor was invented by two American scientists Barden and Brather in 1948. A
transistor is made from three layers of p and N semi conductor. They are called
respectively the Emitter (E) base (B) and the collector (C).
Various types of transistors are available, but here are two main classes, that is the
bipolar transistor and Field effect transistors.

]
'se

·_:.-1..•·

''·· I

Collector
Collector

Q Base

Emitter
Emitter

Circuit symbol for an NPN type

Fig 2.1 QJ)

Circuit symbol for an PNP type

Transistor

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

1}1oportional to the input current.



1.,,< bfpt'(í(lucmg a voltage drop between it's tetminais in Ítct-ô\;Ít?Vll. The electrical resistor is equal to the voltage drop across thelhe current through the resistor. Resistors are used as part of electrical netw
1.

electric circuits.

Resistors can be arranged in series and in parallel

+sv

IK 2.2K

ov

Fig 2.2 (/J)

Resistor in Parallel

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

w ARIABLE RESISTOR: It is use for application such as volume controls and other:'user controls in electronics equipments. It is often necessary to have a resistor that can be
't

'\Jtered in resistance by means of a control knob. These resistors are called variableI¡:

1?istors.
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it from moisture Which might alter the resistance.Resistors are always marked With a colour code to indicate the value. The colour code

consists of three or four coloured band painted round the resistor body. This system is
based because it makes the resistor value easy to identi?,

Colour Bands

--&mMÍfPaint Coating
Carbon Mixture

Connecting Wire

2.3.0 CAPACITOR
A capacitor ¡5 component that can store electric charge in essence. It consists of two flatparallel plates, vcry close to each other, but separated by an insulator.

-

Wire

Fig 2.2 (e) A symbol of a resistor.

Metal Plate

Insulating die electric
Between plate

5



C3

V

+

Fig 2.3 (b) Capacitors in parallel

I
i
I:::

i

Cl C2 C3

AB CD EF

V

r

'.41D10DES

+

Fig 2. 3 (e) Capacitors in series

I
•
I

_;'-

1"res-.:- art twu ,erminal semi-conductor devices that make the rectifying circuit possible .7'ir. cievic-:::: offer lovv resistance to current flow. A diode is basically the electrical
±:qui,.aítcrn o: a one-way value. It normally allows electric current to flow through it ín
Oilt d.!rçc..1:ion only. The symbol for diode is given below.

6



I e>\-
Anode

Cathode
Fig 2.4 (a) showing a diode symbol

ZENER DIODE

i A Zener diode is a component that is useful for providing a reference voltage. And a---;, Zener diode is generally used in extending the voltage. A Zener diode described thebreakdown mechanism involved. Zener diode described applied only to a diode with azener voltage of less about 3V.

Fig 2.5 (a) showing a Zener diode symbol.

ª·º 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). The iron-
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

7
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WíU"be4aveasifitwepq:rrent Would b ..

ere óne tl.lirn coil an:t. , .. . .. e very Iarg e and caus th
·

e e transformer 1D over heat.

Coil connector

_¡

Socondary Winding

Iron laminated
cores

Fig 2.6 (a) transformer showing laminated iron core

Main
voltage

Low voltage a.e
output

Fig 2. 6 (b) steps down transformer

USES OF TRANSFORMER
l. To Step up or ?tep down input a.e voltage to low or higher voltage.

•
=

2. To isolate the electronic device from the power line for safety.
,;:·,-

¡. :?;;;81::::?n:;:?::?from one stage of a circuit to another is termed is transfonner

:i
coupling.

5. To supply two or more loads with different sources through the use of more than one

secondary wing.

8
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rt.able and efficient Zener diOde tester is an asset for any electronic engineer
;:;r,fílchnician. 1ms chapter (three) present design details for such Z.Cner diode tester, the
'

design involves among other things, the determination of appropriate frame materials anddesign analysis of project.
•

10 PRINCIPLE OF OPERATION (BLOCK DIAGRAM)The project (Zener diode tester) its user need not to have advanced knowledge before
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.

[ POWER 7
i

LAMPSTAGE
I

?ULATINol
I

UNIT J

9

-{ OUTPUT 7

DESIGN CALCULATION

CURRENT LIMITING RESISTORS
. • •

d b resi'stors R2 and R3 which are connected in parallel. The value ofCurrent 1s hrrute Y

the equivalent resistor used is Reqv

Reqv can be calculated as shown below. Data: -

' 6

t;JU =IM =lxlO

,3 =lOK =l0xl03



Reqv =R2 + Rl
..

R2R3 (I)
Substitute the value Sq R2 anct R3 .

equation (l)Req=? ..

lx 106 +10 X 1()3

=106 X 104

106 + 104104' (102 +I)
=.lit =106

Iü2 102

:. Reqv =100000 =10,000
100

= lOkQ

.2 THE DIODE {DI)
Diodes DI is used for further rectification of the output voltage and it will drop thevoltage by exactly 0.7V

i.e VDI =0.7V
And also capacitor C2 = 0.68µf, 250V is used for further filtration of the output.
Capacitor C3 =470?1f, 25V was used to filter the main voltage of the 9V battery to the
centerline of the 9V-0-9V transfo1mer.

Capacitor CI ==iµf 16V, this filter the line base collector voltage VBC of the 9V-0-9V
transfonner which acts as an input to the circuit.

The resistors VRi and Ri are in series. There resistance

(R
senes)

10
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R series =current limiting resistors to the base transistor BC 5476.3 THE TRANSFORMER
When selecting a transformer includes the required output voltage (Volt) and inputvoltage (V ce) the transformer used in this project was invested, that is the primary outputand secondary to the input for maximum output voltage.For finding current across terminal DC. That

AC =R3 x V out =10 x 103

=R3 + R2 10 x 102 + 10 x 106 x V out
Interminal AB

AB =_fu_

R2 +R3 x V out =1 x 106

---:----·'
..l x 106 + 10 x 103 x V out

Where y out is the output voltage.

11
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.,[',He construction of the prniect .;/\' -J Was
reahzect b .?,JI'.!ig 3. i the components Were Y followmg the design circuit as shown inir- ·• ··•. mounted on the bo'.

' ·

fncreasment were effected easiJ
ªrd so that

adjustments, changes andY ª
permanent co ·

.

tJ:¡e different component 011 th nStruction was then made by soldenng
e vero board.

Before, during and after the
complete .

assembly senes of tests were carried out as
enumerated below: -

i. Wiring test and inspection of .
. .

contmu1t1es, discontinues and shon circuit wiring.
ii. Individual components test

J.4 WIRING TEST
The wiring of the circuit was done on the vero board, short circuit and open circuit testwere done using multimeter (Digital) the wiring was satisfacto¡y .

.51NDIVIDUALCOMPONENT TEST
Before making use of the components, they were subject to various tests to confirm thatthey were in good condition.

a) THE TRANSFORMER
Th t ,,

dergoes positive to center tab test, center tab negative terminal test.
e rans,onner un

d[ b) THE DIODE

t'i. The diodes were subjected to test to ascertain their forward and reverse biased,till

? characteristics.
) RESISTOR AND CAPACITORS

.

hether they in good operational shapeThe Were similarly tested to know w

12



it Wíi$ tellfed
hefQ.re

fin,Hiy mounting in peril'lal.,0? .. ?,

1'ABLE4.3.0COi\fPLETEs
REQUIREMENTS

-

COMPLETES

DESCRIPTION
QUANTI'/'Y

Transfonner
909 center tab

I
Diode

IN 4007
I

Capacitor C1 C2 & C3
l µf, 0.68 µf, 470 µf

3
Transistor

BC 547
1

4.

3

5, Resistors
lK, IM, lOK

I

6. Switch
One way

1

Battery
9V

7.

5

8. Conductor
Jumpers

1

L__
Digital Multimeter Digital

•9,

1

¦
Variable Resistor lOKP of

:10.
-
-

13
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?1111. N
-¡,i1t.i!,.1111ms

¡?!:" .•. '··
· ·

ptoblems were
encountered •

, .
. lll the course of this project work, such as the fact that

···•• calct1lated component values are not
conunercially available. This approximated values

are used which leads to not exa tic
Y to the general adjustment of the components.

Few components were
damag d d ·

.

.
·

·

'
"'mg the

Soldcnng doc to in c,p,ricruce m rutndlmg
components. These types of prob]

.

·

,

em are
gradually overcome by consistent and persistent

trials .

. o ACHIEVEMENT
The main objective of this project work is aimed at designing, constructing and testing of

a zener diode tester, Which was successful.
Apart from the main aim of the project, the initial puipose of the project was to use

·
·

...,..
locally available components to design a cheap, affordable, reliable and functional zenerdiode tester.

·

RECOMMENDATION
i It is recommended that a more sophisticated components or materials should be laked ini.i the circuit diagrams of a z.ener diode tester for more efficiency.I

p •
·

h ld be done on the circuit to obtain multiple voltage output.

· ii Urther 11Dd1ficat10ns s ouI
I
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APPENDIX

230 AC primary to 9V - O 9V 500MA

SECONDARY
TRANSFORMER

r- ON&OFF
11Switch

_e ?
9V

C3

T
Batte!)'

¡_
I I

··?·I l

r<._____

)
SEC

e, T,

,..

i

I

__¡_ e,

i

-•?

COMPONENT

1 7

[voitage_j

1
R,

: IK
Rz : lM
Ri·····················= !OK
VR,

: !OK POT

OTHER COMPONENTS
Voltmeter, 6V battery one ON/OFF
switch sl ,,,, '::\Jr"'•·
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.

The LED s, ·q1,1ential display circuit is made of a monostable mutivib1·ator
built with H :e: popular 555 IC timer connected to a resistor and a capacitor
known·as th? R-Cresistor and a.capacitor known as R?C timing circuit all
connected t) a power supply 9/ 9V DC supply.
The flash n :e or timing pulse is geüerated from the R- C circuit which
consist of a fixed value capacitor and a variable resistor wl1ich cnn lw used
to alter the lashing rate of the LED.

i

j



·•· ;' tt INTR< >Í>UCTION

This
fa a project designed, constructed to enable information to be displaced

using simpie electronics concept or ideal.it can also be used to indicate a

name ofbt ilding structure, shop and business organization in orde1?to
inform an i 1div.iduals coming to that very place for the first time to locate it

1.2 .AIMS \ND OBJECTIVES
- It\ used to replace the written information on banners with LED.

- It's used in a burglar alarm.

- Vs< d in image sensing circuit used for picture phone.

j
3

- In r ata link and remote c·ontrolJers.

- Gi, ? clear view of information during night hour.
- It gives a colourful display ofinfo1mation thereby drawing the

att, ntion of reader.

1.3 MOTJ'.1ATION

Considerin.,, the difficulties encountered by an individual trying to locate a

building or·:m office in an area where they have not being before or in. the

fe.ase of inatility to read a certain information on a sign boards or banners



1,:iij?4?Witll,:i?dinatyPatritduring the night hours, i suggest that·1.1sih?
if!J'." · ' .

·

.

?Jo display lif ht for giving out information' to people trying to locate a placeor certain in·onnation on a sign board of which their not familiar with to
know very e tsily.

1.4 SCOPE AND
LIMITAT{ON

This projec will function properly under normal temperature, hence
exceessive 1 :mperature may cause component damage and

abnor111ality.This projec; will not respond within a moist environment as this may alsoresult in coi iponent damage.

The light er 1itting diode will contribute to display as Jong as the D.C supplyis steady w1 en the switch is ON.

,2



CHAPTER TWO
·

2.0 LITERATlJRE REVIEW

2.1 HISTOI- ICAL BACKGROUND

The first pr, ::tical visible- spectrwn on sequential lighting (red) LED was

developed ir 1962 by nick Holonyak Junior, while working at general

elech·ic corn iany.

Rusin Bram ,teun of the radio corporation of America reported on infrared

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

1955.

2.2 LITER\. TURE REVIEW OF THE COMPONENT USED

2.3 IC 555 fIMER

An IC is a ;;ornplete electronic circuit in which both active and passive

component are fabricated on a tiny single chip of silicon. The TC is m?de up

of a com bi ation of linear component and digital flip flop as described in the

fig below.

8

7

6

5

TC 555 TIMER

2

3

4

Block dia •.ram oflC 555 tuner

3



The Putp·)Se of capacitor is to store electrical energy by electrostatic stress in·
the di-ele :trie the word "cond " ·

·

·
·ense 1s a misnomer, smce a capacitor does 1101

"condens ·"
electricity as such is merely store in it

A capaci, )ris essentially consist of two conducting surface separated by a

layer of i sulating medium called di-electric, the conducting surface may be

in the for 1 of either circular or rectangular place or be of spherical in

cylindric; i shape.

2.4 ELE, :TROLYTIC CAPACITOR

An elect •Jlytic capacitor are usually polarized and they are norn1ally

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.

2.5 RESJSTORS

Re ,istors are neither insulator nor conductor. resistance is the total

4



?p-.1xed Resistor OR

2.6 SW tTCH GEAR

Switch ievic
1

.
es are

genera(y mechanical capable of intem1pting the flow of
current hrough a circuit. They take an incredible variety of forms, shapes
and siz( çlepending on the job they are requi.:ced to do. the type of switch

used in his project is a gear switch which is designed to ON/OFF the

sequent 11 display in a nonnal condition.

Switch gear

2. 7 LIC: HT EMITTING DIODE (LED)

An LEI I is a forward biased p-njm1ction, which emits visible light when

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

side ero s the junction and recombine with holes on the p-side but in the

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

gallium
J hosphide(Gap) and gallium arsenide phophide(GaAsP) ?ºgreater

percenta ;e of energy released during recombination is given out in the fom1

5



the < olour of the emitted light depends on the

• Ga1c_s-infrared
radiation(invisible)

- Ga1 -red or green
- Ga, ,sP-red, yellow (anber) light.

LED

2.8 USES ·)FLED INCLUDE.

- In ,uglar alann

- Fo solid state video display which reduces rapidly(CRT)
- In mage sensing cct used for picture phone

- Tn lata link and remote controllers

-

J .1 aITay of difieren! type for displaying alphanumeric

( ?etters and number)

9v D.C ( 'OWER SUPPLY)

A d.e pm 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 nains safely and cheaply.

6



CHAPTER THREE
di ;play circuit is designed and. constructed with a four (LED), lígñt ·

emitting die Je, red colour, in order to achieve a colourfül means of

displaying i 1fonnation with the use ofred 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 nmltivibrator as shown in the figure below.

POWER

suei? SEQUENTIAL mcinT H OJSPLAY

Block Diagram

In the asta le mode to provide the timing pulses to control the flasb rate of

the LEDS. it trigger the one short, with output at pin 3 then going high for a

period oft me. the negative edge of the trigger input causes comparator 2 to

=· trigger the flip-flop with the output at pin 3 going high. during the change

,.._,,nm?m;i1 tlY output remain high, when the voltage across the capacitor

?caches It ve! of2vccl3. component i trigger the flip-flop with output going.\
ow. the d scharge resistor also goes low causing the capacitor to remain at

7_



- -r¡ !i

!{J¿,tr'•·
. ,/J.?:ftlsibg dthe output pttlse is detennined by the values?)f:t

and R2 by tl e timing capacitor C.

Freqi ency of-= 1.1 Rae where Ra=R1+R2

F= l. lx60x9

594HZ

Perie j T=l/f

= 1/594 = 1.68

Titrn taken for capacitor C2 voltage to rise to 0.6v

= 0.6x60xü. l

= 3.6 ms

Tim taken for capacitor C3 voltage to rise to 0.6v

T2= 0.6(Rac3)

= 0.6x60x10

= 360 ms

360/3 .6 = lO0ms

8
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4.1 CONS fRUCTION & TESTING
The consu ·.1ction of this project was constructed on a locally made plasticill
a vero-bm I'd, which was designed and constructed with the following
componer, on it. 6 555 timer (IC), 4 capacitors, fixed resistor, variable

resis_tor, 9 ,1 power supply and switch gear and also 4 LEDS mounted on the

display p, ne!.

4.2 TES' ING

All the c, mponent used in this project was tested with an Ammeter to check
and obta1 1 the right result and to ensure that the component are working in

good c01 Jition.

4.3 SOLDERING
ii-

During he soldering the solder bit was neatly cleaned and solderep. excess

length O the tenninal were cut off, the usual procedure of soldering is to

insert th ; component into the vero-board and ensure that it is well connected

before 5 ,Jdering using a low soldering iron and lead.



•

-i><men, ru,d """'"
of!'oeo,. "-•<in Of tho ""'"'•.

TJ1e
soldering iro11 Was

always cleau.TI,e so I dori,g itoo w,s 001 alio"'°" to st,y too Jo, g ;, th,compo11ent.

=
i
•
I
=

-

Sofüoio,t •oom<t oflead most OSOd to P<ovo,t short CC(

4,5CA:iING
Tho wlv lo oot was cased fo ""'''"''"" sheet ofpfa,o, oas,, of 23cm by

I 8cm h¡ 65 co, ;md tho swifc, '""' wore moontod """ido tho c,Sog fo,
reset a.ne ON!OFF purposes,

4.6 LISJ OF' TOOLS USED IN
CONSTRUCTION.

- S ,Jdering iron

- P; irs of pliers

- Si. !e cutter

-N,il
- Tv. eezers

10



5.0 CONCJ USION

5.1 DIFFICULTIES

CiiAPTE? FIVE

The greates, problem encollllter db .
.e

Y me dunng this project was
unavailabili y of research materials ¡·k t. b k .

0

1 e ext oo s for electrical and
electronic e 1gineering

technolegy_
In some ca: ?s the workshop appai··it· 1-

•

t ·¡ bl
·

¡
¡ ¡

, , tswe1eno ava1a e11111cwor,?1op
for experin>cn( work.

5.2 ACHIJ VEMENT

The greate l achievement was on the circuit connection, the circuit was able
to tí.mction after the construction work and also acquired knowledge

componen handling and uses.

5.3 REC( MMENDATION

From my ¡ xperiment on this project fürther work could be made on the

present sy ,tem and the following are recommended .

• Student hould be provided with cunent journals, manual and text books,

which wil increase their understandü1g and challenge in designing and

constmcti m of project

li '
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APPENDIX
Type

value
Quantity

Resistor (fixed) lOOk.Q
52

Resistor vanable 27k.Q 4
3

Capacitor electrolytic lOOuf
4

4

Capacitor;polyester 0.0luf
4

5
Switch gear 0.0luf

,]
6 lC Timer 555

6

7 LED
4
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