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ABSTRACT

e project s concerned with the design and construction of a versatile dighal zener dicde

tester, i was designed to verity the spedified brealdown voltages and tolerannes valuas and i

ddition, it can check the dyramic impedance of zener diodas,

7

Yhe dynamic impedances

characteristics of a zener diode determines %“;Gw well the zener dinde reguiates #s own

weakdown voltage. The tester can be used in conjunction with at ordinary digital multimeter o

neasure the operating voltage of any zener diods and 3lse give an idea of the affi slency of the

ampanent under test This circult is sapabie of testing renar diode 5 of §“f‘€’,d§"\i3(}‘ﬁz¥ visttaoe

atings of up to 220V and watlage ratings of ZEOmMW, S0y, SUOMWY, and 1W. The croui oan
& deploved in quink test mnde and also in quality test mode one can perdom a rough chock of
ner diodes breakdown volage up fo 47volts. In guality test mode, one can check dynamic

snpediance characteris e for zaner dindes from 1Y to 200V, A mutlisim aelectronics WK bench

was used 1o simulate the cirou and some adjusiment were made in order to get betler resulls,

The workability of the lester and results expected wern satisfactory,
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CHAPTER
ENTRODUCTION

b this chapter the following sub-headings will be discussed. These include:

b1 General introduction

1.2 Maotivation

E3 Adms and abizctive

£.4 Types of zener diode tester

LA Principle of opgration

LY GENERAL INTRODUCTION,
the impact of numerons discoveries and inveution in the field of eloctronics is a matter of
record. Blectronics has wraditionally included the problem of developing and manuiactiring
glectronc cirouits and system. This project is converned with the design and constructinn of 2
digital zener diode tester. The tester will be used o verify and cheok mainly the wierance
values. This can be achisved with the aid of digital multi-meter and dipgital ammeter 1o
measure the operating vollage of any zener diode and glsn give an ides of the effiviency of
the component under test. The complele circuit dagran gives the bulk of the Cirouitry used
{0 generaly the source-voltage up 1o 230VAVDC, The black diagranm for the versatile digital
zenet divde feater consists of four major unite, MNamely power anit 1, power unit 1, Control
unit and the display unit,

s POWERSUPPLY UMIT:
The power supply unils are probably the single most common functional unit o ai

slocironics. Almost every plece of apparatus comains one or more of that, The firet sia ze of




the power unit steps down the 230y Al wav a0 while the seepng #age of the power Uit
59V, current ry fing of 300ma

= CONTROL © MET:

This is the unst which oontrols the variable Dy

u;?agﬁe SOWCER and COmping the voliage
BOreas wach resisior in seties combination ; Hene slep. The cirpyis Sa al0 be used g 4 buffey
WL 10 serve g 4 POWer amiplifier Which invreages % the ANt being goneras fsed,
i?’ii}"&’t?‘i"iii‘, th

et miting reg BT Was ing oduend 10 imit the SHIRI 301088 the trany istor
as well ax the wthammeter i i 107 protection from the reveres voltage in ordey BOL 1o destroy
Therefore 4 PUWET supsly unir i the cirons inside slectronicy SCUpTIER th

%
venvert

15 the AC inpug voliage o aimng pertect 130 suliput voltage,

* VISUAL pispy AY UNETy

This unit congigr of milliammeter s well as the madtimetre which s splay @ paramoter of
LOMBoRent andes wst, and the tes SRRt roguired for each COMmpoment,

1.z MOTIVATION .

The variony applications of versatile digital vo oner diode festery are uzpatly e Hoved and
appreniated by studenis of ¢ CCHONICS and electrical Shgineering for jig wide applicatings

5 andd
g features. 4 £

tosier that can he castly constrye ted by Hudenis 1y ing vistigaie ¢
appications of ze:

v differen
e dinde.

1.3 Ai%ﬁiﬁé AN OBJECTIVES

the major ang or this project is g develop ay CXperimenia; modale for the demsustiation of
H applications of the v ersatile zener dade o ster,

he Objectives are as follows:

© Bl presented hure will enable ane o verity the

speoifisg tierance valics

N2




s The cirenit can be used o compare the characteristion of zener divdes and categorize
them sccordingly,
*  The tester is capable of testiy 8y zeney dicdes of break down vodtage rating «
volts and wattages rating of 250mW, 400mw and YW respectively,
# The tester can also enable one to check the dynamie impedance of zoner indes
= The circuit can alen he deployed both i quick and quality test modes of aperations
i quisk fest mode one ca perform a rough check of zener diodes broakdown
voltages up to 47 volts while i gnality test mede; one can check dynamic impedangs

anid characieristios of zener diodes from Ty 1o 200, respectively.

L4 TYPES OF ZENER DIODE TESTERS

The following are some of the refevant rener diode testers such gs: -
{8} ZENER DIODE TESTER
Using two transisiors as oscillators with voltmetor by withoul power transformer. One of

the disadvartages of this ar angement is thal the Capacor must gain sufficient chy wge during

the ioad qument process. The more constant the capacitor main amns the volig aie, the shorter is
conductor period of the dinde,

(b} ZENER IODY TESTER USING & SIMGLE 1 855 TIMER

The clivuit can test zener diodes of volisge ratmg up SOV 10O The 555 Hemer is used in the
astable mode, the eutpul af ol 3 drives g small audio banaformer such as the L7 700, This

bas g primary tpedancs of Bohos, the unloaded AL vollage is around 120vnls, Ting i

33

. 53
4 —.-./

ron
=
&
b
P
b
;v

By N4 diode and smoothed by the 2.2uf capacitor which muest be P50V The

enet under 81 is mepsured with 2 muliimetre sel to DB volis, The load surrent swiich




eniabiles the zener diode t be tested at 1 oy 2od DL The vectified 1307 valt tage and g

zener dinde should wmaintaim the reading on the voltmeter,

¢} HANDY ZENER BHODE TESTER

A handy zener dicde tester is capable of testing zemer dicdes with breakdown vollages

oxiending up fo 120 volts, The main advantage of the o cirewt is that it works with a voltage ag
vy as VI apd consumes less than SmA current

Fhe civewst can be fitted in 3 Svolls battery bos, Two- thirds of hox may be used for 1.5 volt
hattery and the rErnaining one- third sefficien for avcom wmodaling the cireuit, In the o o g

sonmnonly available tansformer with 230V Ac primary o #8Y, SO0ma secoudary

f-.
i5

used i veverse to achieve higher A O vollage across 230% ternunals, Transistor 1 oof

N33

is configared as oscillaicr and drives to obtain required A voltage

RUTGRS

ner’s 230V A O terminals, This AL voltage is converted 1o DA s diode ) and fijer

s used {0 test the zener dicdes, resistor Ba s used in series as & curront fimiling
FOsisior. After gs

U assembling the oiveudt, cheek DL voltage across terminal powits A and B

witheut COMRCHRE anv zener diode, then switeh ON St the DO voltage a 55 potnt A and

{‘ LY
¥
?
{
o
[

winch shogid Yary from 10V i e?t}*» by adjy ating photometer ¥ By {10k,

aif vight, the cirouit is ready for use. For festing a zener diode of unknnw 1 value, connest i

wieEs A aud B Noto down the zener value 2 eomresponding DO vols fage wwading on the digita)

mitlimicter, When toat g zenor diode of value less than 33V, the meter shows fess virltage

nstend of the actusl zene or above 5.2 with g tolerance of 10 percent.




{dfy THE VERSATILE ZENER DIODE TESTER The oircult was initially desizned in

3

test rener dindes rating bebwesn the range of 3.3 to 120V with the sid of apalogee ammsier
andd digital volimeter respecitvely. However, the following modification was mitroduced in
thes pew project, these include:

{1y The cwouds i3 now capable of testing zener dicdes rating Gom 1V - 200%.

{23 The analogue anmeter bas been replaced with dighial ammeter,

{3y The astable corcuil asing HUSAS Umer was also introdaced with Hght amitting dicde

(LED' Sy mdicntors w order 1o indwale which operation between quick and quality

test is being performed during lesta,

13 PRINCIPLE OF OPERATHIN

o -~

Az shown in g 3.1a, to test zener dindes g vanable voi‘m ge £ 1o above 120V and curra

H

{

bmA tn D3mA, sapply sourcs woroguired. Destgung s dvpe of power supply i gule
complicated and is prone to damage i excess corrend 15 drawn accidentally, The zener diode
fester chreudt has boen dezigned consulering the above factors. Berause i1 is capable of testing

vener diode of breakdown voltage rating of up to 200V and voltage ratings of 230mW,

-+

S00mW and 1W. The cirouit can be deployed in guick tost mode as also m quallty iest mode
of operation. Ip guick iost mods one can perforny a rough check of voney diodes breakdown
voltage up o 47 volis, In guality (08t mode, one can cheok dynande unpedance, charasionstic

for rener diodes from 1V 1o 2008 The 220V D0 voltage approvimately across o; selacts o
test 220Y DO voltage. The advantage of using this high voliage cirouit 13 that the carrent
seta restricted o a low value, B debivers only 3mA {approxy when testing tugher zener diodes

e 200% while toeting disdes of low breghdown walues such as

Lo




ACTe8s fest

current sightly above 20maA. Before using the oircuit, check DO viliage

termmnals without connecting any zener diode and then fp toggle switch 82 o quick-test

position, D00 voliage available e‘z,cé;o s termminals A and B will be arounsd 200 DO, Now pud
wgzle switch o qualily-tost position, D.C vol age, o can now be adusied fom 8V DO w
200 DO {approx.) with the help of potentiometer VR, After theae prebiminary checks, the
circutt s ready for operation. To test zener dinde by gquick-test method, conneot 2o wer diode
across termunals A & B and fip switch 81 o ON postiton, note down D00 voltage in digiiol
midhmnamneier My which is the rough breakdown vl age. In quick iest method one can fest
zeper diode presents a shor, digital nuili-ameter My will read “07 volts
Yo porform quality tost on the same zener diode, fumn switch 81 ‘nff anel remove Zener
diode from across torminals A and B Now fum switch X, ‘on’ and adpust potentiometer VR,

/ P

to ohiam 00 voliage (on digital multi-metre) across fermtinals A and B oo qual 10 the one

fowsd during guick iest method, Mow keeping potentiometer VB, in mid poaits
comnect zener diode across lerminals A and B, Test cuwrrent T min and maximum test CurTest
{4 mas} roguired for various sener dicde values, depending upon their wattage vating ) The
meter and the zener diods are conneciad in series and the breakdown current is re coovded at

the digital meter My, However, when comparing zener diodes of the same vaiues . the zener




CHAPTER TWO

LITERATURE REVIEW,

A attermpt ooubd be made in thns chapler o roview some related eranres on electronic

zener diode testers, their advantages and dissdvanisges including this particular project.

S

Thers have been significant changes in the desipn and construction of electronics renor diods

testers, from stmple o complex, old and new methods e equirgrnent of each systom, 3 simple
zener dicdde tester may be roguired to text a fxed zener diode voltage and current, while other
comphicated zener dicsle testors may be requived 1o fost several varisble zener voltages and

ent. From the previous research many engineers used different

comrponents for esample, some bave used 3 combination of single transformer,

frans

7\'

stor and few reasisiors and capactiors i designing zeper diode festers, While other
zengr diods tesier reguirgs complex cirouit consisting of many iransistors, resisions,
capacitors and transfonners,

£ THEORITICAL BACRGROUNEDL

A Lener dinde 13 a type of diode that pormils current 1o flow in the forward divection Hke o

v

normal disde, bul also in the reverse divection #f the vollage is larger than the breabdown
votlage known as "Yener knee voltage” or "Jeusr voltage™. A conventional solid-state diode

witl not et sigrmficant current How 3f it is reverse-blased below Us reverse breshdown

vizitage. When the roverse uas breskdown voltage is exveeded, a conventional diode is

o dugh current flow dug o avalanche breshdown. Unless the current 1 Holed by

external cirewitry, the diode will be pormasently damaged. In case of lage forward bins

‘J

~3



citage drop dug o

[y
L

o dicnhe exhibits a

-y
Y
jA%]

lirection of the amow), the

Oow in the

scurrent
mnction bulit-in volisge and mtornal resislance

Lathode

Anods

fig 2.1 A Zener diode schemalic symbol
; j
i
i
H
R Y . RN
7
¥ T § = : - -
H ' L
! e
2 >
LR "y
S Ve

he domng

I

Fip 2.2 Current voltage chavacteristics of o zeney divde

oxy GEVISL §8
erse-biased

sRared fi ey

ERANY

w wmount of the voltage drop depends on the semivonductor material and 1
cxpopd the

The amount ¢
5 Fener disde exhibils slmost the samne properiies
cdown vol

concentration
s to have a greatly reduced bregh
the vollage
akdown

4 breakdown and ket the current How (o keo
7 exgr By

. For example, a diode with a Zener In
appiiod aornss it

destgned so

speciatly
fo will exhibit a controle

Loney ddic
avyoss the Zeper dinde at the Yener vollage
age drop of 3.2V i reverse based vollage
e f so the Zener diode 15

Pexbubat g vl

v of 3.2V wil
However, the current i3 not unlis

ts Zener voliag

s more than i




used o gonerale a referonce volis ;,: for an amphifier sfage, or as a voltage stabilizer for fosw-

cwrrent applications,

The brealidown voltage can be controlled quite accwraiely in the doping

YL

iderances withnn 0.05% are available, the most wide Ay used tolerances wre &

2.3 AFPLICATIONS OF ZENER DIODRE

fener diodes fing

=

Lomamerous applications in transistor circellry some of fheir common

apphosiions are:
{11 As 2 power supply regulators:

e

e D3y gt iyt SATE . R T F T S
voiage acvoss g crewst. When connected in

H

Zever diodes are widely used 1o regulate

o~
=
L

paraiiel with o variable voltage source so thal it i reverse Based, o zoner dinde conducts
when the voliage reaches the diode's reverse breakdawn voll tage. From that point it keeps the

voltags at that value,

H
i
k4

Fig 2.3 Zeney divde voltage regulator

In the circt shown fig 2.3, resistor B provides the voltage e drop between Uy and Unge T

i vy bhe

vaine of #omust satisfy two conditions:

o




{4} 8

R must be small enough

I‘“‘V

gt the current through D keeps I3 in rover
The value of this current is given in the dals
BELXT905VE device

sheet for 13 For example

&3

a4 5.6V 05W zener dinde, has

LR Conunon

5 a recommended e
H oasufficient current flows throust

YEOTSE

w

current of Sma,
v B3, then Uy will be unregnlated, amd less than the
i breakdown vo differs o voltage resuilaior i

ihes where

Hage qthis

=

ugher than nomtinal and could ris
st be made

 high as Upe ) When cales
for any oun '

(b} H must

tflowng through the external load, connrcted across U,

YT,

curren

b darge eoough that the current through T does not destre
i through s Jn, it breakdown volts

Haen Sty <0 P A zener diog

v the de

5

- 3 e
e Faoand Hs maxinom power dissh
i

{

s £
Al £y

iy
V{3

> used i this way s known a3 2 shunt fage regul
As a bixed reforence voliage

iziorn,

&40 g network,

des are usesd

maintam g fxed voltage. They are designed 1o e
rebiable and non-destruciive way 5o that the

34
x4

they are

cakdivwn’ i oa
ey can be ';.zs;é::;’i i reverse 1o maintain a fived
voltage across thelr terminals, The diagram shows how

e 1o Lk the oy

<}, with a resisior in
wirent. Zener diodes cap be distinguis
code and breakdown

s b
AR RS REC

hed from ondinary

tage which are printed on themw. Zener dind
BEY LA

Eswii"’n ,3\; t
Pheir breakdow

siy

3
$1

Gide codes begi BN or
 voltage is printed with 3

mplace of a decimal point e 4V7 m
'S 2; L

exampieo. Leuer diodes are

i3t

e 4N T means
rated by their breakdo
The mumimum vollage av

ayva

w3

lable i3 2.7V and Power s

LA

v voltage and maxinmnm power
ratings of 400mW and 1.3%
CORUTON.

L TN
YV Al

st
o~y
o




PR

Hesistor 1o
it current

it
voltags

} Wz

Zanoy ﬁxﬁmﬁ?

i outpt
Dicde voltage
OV i o OV

Fig 1.3 Zener Dindes us a Fixed Refersnes Voltage

Lt

Zener Clamps as viriages dropping coupling atements,

9

fien, it 18 necessary 1o apply g clamp 1o provent an AC voltage from expveding a spe

valkie,

Fig 1.4 Zener HHode Clamnp

The acteal clawped voliage will be 065V higher than the zener voliase hecause of the series

dode LIV zoners will therefore clamyp at around 1285V, B is desi gned to limit the current

to o sate value for the zeners, as deseribed in fig 2.4.




2.6 REVIEWS OF OTHER ZENER DIGDE TESTERS

The following are some reviews of the relevant rener diode testers -

bed

BRDIODE TESTER: Usming two transistors as oscillators with voltmeter but without

gt

power transformer, ane of the dissdvantage of this arangoment i3 that the capacitor must
s selficent charge dunng the load current for the romaining S, the more the capacitor
maintaing the voltage, the shorter the conduction period of the diods

The complete croalt diagram of tus type of zener tester is as shown fig 2.5

B -
- et e e an s e aan i
ki
Y e TS - i
Pogr
T S et cneatanucne A SR SR :
773 et
L # .. H
% H
./ B oo
........ m
Femps Inod
Yader teat
P

¢ ® ,Z‘KJ 4 “] b
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Fig 1.5 Fener Diode Tester without' §§zméfsrmez ivenit Hagram

THE CIRCUIT OPERATION

coand 5 s shown o fig 3le shove are vonnected fo a pmilimetre, with Sy o the — ve
terminal and 5; o bve terminal of the volbmetsr, They consiat of short lead fted with 2
vandor o

fug at one end and 2 crocodite olip at the other a sinular set of leads are used fo

wipler o8t 10 a tostor, but these leads are lermimated in o single 3 5mm jack



socket vather than a wander plugs. The multimeter should be swhched o SOVDC

which will gradually drop and the better will need 1o be replaced, that is when the veading on

mter falls below 27volts. As battery ages, this reading will gradunlly drop and the B

pred (o be replaced. I ovder to tes g zener diode 1t is neeessary 1o conueci the component
across the test leads to read the operating voltage on the meter. That is cathode connscied to
the Fve ot and the cathods 18 osually dentified by o colour hand aronnd the end of the
compenent. An des of the efficiency of the zener diode can be obtained by switching & o
the fugh (M3 posstion. This shook! resall in the meter reading mmitered or increasing very

shght. H large imcrease 15 notived oy the meter # signifies that the rener dicde under fest s

ZEWER DIODE TESTER USING A SINGLEE LD 3537

ﬂvv(
foee
pos
\.zq
s
e

Zener dinde tester using 2 single 10 535 timeor, this will test zener diodes of voltage rating up

355 tumer 13 used i the astable mode, The output ot pin 3 drives g amalt audio

wansformer such gs the LT 700, it has a primary pedance of § ohms used |
wtoaded AL voltage is aroumt 1 20volis AL This is vectified by INGOO4 diode and simoothed

by the Z.2uf capanior which must be 130VDLC, The zener onder tost is measurad with &

muitimetre sel to D volts, The foad currend swilch enable the zener o be tostesd ot 1 0w ZmA

A hamly zongr diode tosier is capable of testing zener diodes with breskdown

extending up o 120volis. The main advantage of this teeter i3 that i works with a

tow as BVELO and consumes less than Smd current,




{he fester can be fitted 1n a Yvolts battery hox. Two- third of box may b used for 1.9 volt
battery and the remains of one- third is sufficient for ac scommodating the tester. In this tester

a commonly avatlabie ansformer with 230V AL primary fo $0.9V, 300mA ¢ cccondary is

used i reverse to achiove higher AL voliape across 230V

Lo

termunals, fransistor T, i3 of

(BOC34TY is configured as oscillsler and deives 1o obtain raquared AL volla

ped

AUTGSS

anstormes’s 230V AL terminals This AC voltape is converted to 3.0 by drode B oang
S b H

fifter capacitor O is used to test the vener diodes, rosistor By is used in series as a current

Hmiting resistor. Afler assembling the circuit, check 1.0 voltage across termingl poins A

a

ard B wathout connecting any rengr dicde, now switeh on 3, the DO VOHRES G070s8 point A

ad B should vary from 10V 1o 120 by adiusting pholometer VI, (1O0K) 3 everything is all

P

right, the civeull is ready for wse. For testing a zener diode of unknown valne, sonnest i

aoross A and B Noe down the xener value comesponding DU voltage reading on the digial

iiimeter. When testivg zener dinde of value less than 3.3V the meter shows less volisge

mastead of the sotual rener above 5.8 with a tolerance of 10 percent.

2.7 FENER BIASING

For proper working of 2 zener diode in any circuit it i3 casential that the dicds must
e Hereverse biased,
¢ Have vollage across it greater than V.

o Beinaoyowt where cirrent is fess that L-max,

i4




FEFENER BDICDE IDENTIFICATHON
Physically a zener dinde look Hike any other diode and H recognized by iis m number such as

PRiddt ) IMAGDT (high power) e,

Lo




{HAPTER THREFE

DESIGN AND ANALYSIS
KN INTROBUCTION
This chapter deals with the design and analysis of the di giial zener dicde tester. The tester
has four major units navsely: the power supply wait Tand 1, the i wing and control unit, the
display unit and other associated componenis,
A2 THE POWER SUPPLY

The power supply unit is a civenit which is designed to convert high voltage AC maing

electricity to 2 suitable low voltage supply for slectronics cirouits and piher devices, The

functions of the power supply is 1o provide nevessary DO voltage and current 28 specified

A po S
o

with Jow fevel of AL ripple and with s pood stability and re sgulation agaimst change in the
mains input and Joad current cutput another important function is that, it should be able 1o
s, 1 possible the available output current and volia ge i the vase of over-load or showt

cireuit I also provides tsolation of equipment from the A0 mains,

Yhe block diagram of a regulated ;,se:m 7 anpply system for this project is shown in fig 31

-4

>4 Smoothing >+ Reguiator 1>~ Regulated

228YBC

Fig 3.1 Blook BHagram of a Regalated Power Sapplics Svstem

{1} Transformer- stops down high vollage A0 maing to low voliage AL

&

iy Reotifior converis A0 0 130, bol the DO et 18 varying,

sl o

(i bawothing smooth the B0 from varying greatly to 2 small vipple.

5
o8

{6




fator eliminmes ripple by setting D.C mutput to 3 fixed voltage.

x

sment of the powsr supply unit consists of the following -
{1} Transformer Xy and transformer X
{2y Light Emiding Diode (LEDD)
i3y Cuprent Limiling Resistor (B
{4} Bectifior
{5y Filter capacitor {00}
A 230V/SY, SOHZ, S00mA step down ransformer Xy g 2 ave connevied back to back and
nse to provide an AL high voltage of 230v to the reciificr, the output DO voltage 1 fed wio
the fetile capacitor O, for finad and beiter s;z';.f.}{.zﬁ'wnmg 2NV DL
For the operation of zeser-dinde toster. The complete cirouit diagram for power supply unit is

shown i fig below.

bs

Fig 3.2 the power supply unit cireaits diagram

1.3 TRANSFORMERS Xy AMD X, The wansformers arg step-down types o redure AL

PRI ROV

vollage from mains supply 230V 10 a safer low s (FY) for the requirement of this project,

17




A step-down transfommer has o large number of turms on thelr pranaries {impuot} {

copnected o the high volinges mains supply and a sroall nunther of urms on their condaries

outputy oods to give a low oul put vellages. The following design speciflcaiions and
3 5 £ & &

assammplions were wmade o satisfy the designer requirement.

Turns vatio Vi, Nop Vs and Mg, ' {30

Al powsr out = power in

S . .
Voxle =¥, 5, e i NI e (3.1.23
Where-

Vi = primary mput voliage (220

My = namiber of turas on primary codl {1800 tupes)

Ly = privoary input current?

by

-

N
£
o
b
s
]
o

ary oudput voltage {9v)
Ny = purpber of furms on second; ary el 7
b = secomdary oulput current (3.54)
b= Ot fregquency (A0H
To caloulaie tumns mibion

{,’s‘ 2 _;');_.r

ez 2 UTTRUUR U USRNSSR {3.1.4)

"‘ A AN

N 180005
‘i s BsTe

PV 4

N - s
MY




P = 0020454345

P s F348m A

~

From the results of the above analysis, the eapected values for both current, voltages and

turng ratios of the transformers were obtained scoordingly

34 Broand LED

and LEDT form the visual indizetor for the power supply wiit when swiieh 5, is ON

poevy

The R

=

By i3 ased bere as g current Hnsiting resisiorn, if is required that a forward curvent (1) of about

Yma shouid follow through the LED at our A0 voltage of 9%, ihe value of B, van oo

235 now he

calcudated by the use of this equation:

B, = i the curvent Hmiting resistor
Y0 25,,(70 "?K A&. i.

Vo= the forward vollage drop of the LED (8.7 = 2V

fe= as the forward curvent foliowing through the LED1.

ce FO0ES

19




LR e TRE A

LETHE RECTIFIER,

There are several ways of connecting diodes 10 make a rectifier o convert Ac to Do, The
citfier is the most mportant one. And i can be made Bsg

four individual diodes,
but also avatlable i special packs

s contatning the four diedss required.

e
‘.7

vave rectifies because i uses a

i the AC wave (both positive amd salive
sectiond LAY is used 07V when conducting o

'b.w
g

=

sed there are sbways two diodes conduet
shown in fig 2.3

134

onducting a
below the diagram shows the

O +

W
ottt

ok o

¥ig 3.3 Bride Rectifier Clreul

The use of & bridge vectifier s desirable simee the diode PIV rating is one haif that of the
hase fulbwave rectifier method. Bridge rectifiers are now available in special
package coptaiming the four dindes. This type of rf:c:i'iﬁ Cwas used o the desiy
INZE type. The maxdmum current angd 1

ayul 15 of

7

veltages are 1A and 1000Y respectively

\.t’V\/

3o FILTER CAPACITOR (SMOOUTHING

ving s performed by a d

7y
Py
M

arge value electrolytic

28




frean the rectifier is falling. The dagram of fig 3.4 shows the wsmoothed varying i e dotiod

fne and the smoothed do solid line, The capacitor charge

sapraitor charging
ﬁﬁmm‘im discharging

current
o o
| voltage
WWM

. 0
Srmosthing

Fig 3.4 Filter capaeiter {smoothing) circult diagram

Luickly near the pesk of the varying DU and then dischar gos a5 it supplics current to the

Note that smoothing siguificantly increases the averags L voliage 1o alinost the peak value
(14 3 RMS value) For example (ﬁ AME AC is vectified to Al wave DO of ahout 48V
he bradge reotitier), with s mocthing this incresses o abmost the peak

kS

C0.4Y smooth DO

smoothing is uot perfect due to the capaciior volisge fating 2 lttle as  discharges, giving »
simall npple voltage. For many clrenits a vpple which s 10% of the supply voliage is
satisfactory aml the squation balow gives the redquired valug for the smoothing « apacitorn,

3

pacitor will give fewer dpples. The capacilor must be doubled when sioothing halfwave

amoothing capaciior fo

L= smoothivg capacitance in farads {F} V§

B = oatpust cugrent from the supply in amps {A)




Y= supply voltage in volls (v}, this is the peak value of the unsmoothed de
o= freguency of the A supply i herte (8, 50Hz

In the project design a capaciior filter is used since i given a better smoothing operation.

For proper filiration of 2 power supply unit the filter civeudt should be able to proiduce a high
2.0 voltage of vipple. The amplifier of this ripple usually iy depends upon the value of the

filter component with respect o the foad, The minimum values of the reauired flier capacitor

b

o
m -
e
b

0
W
e
{"\
~
s
S
w

' can be caloulated from the exprossion whic

2ixFex Ykl

v g the ripple factor and s given by r = Ve dmms) .o
o= rms) is the rms valve of the A.C component
Vi = 18 the average valoe of the rectified .0 voliage.

K 3 'y - Gy
by, the voliage across

Fo= ripple frequency and for a ol — wave bridge rectifier power supp
the filtoring capacitor v abont i‘sﬁs'é;:f:: the {ransformers secondary vollage, and for this reason,
a thode with a peak nverse (PIV) grater than the capacitor vollage is chosen and fow these
diodes arg INISG

Simitarly the frequency is slse twice the supply Freguency that is

SiHz x £ = 100Hz

(\3

Therefire 1F a 9V4de supply at 100mA iz reguired from a bridge rectifier and that the s

dpple 16 about 200 ;Y i this casy

v SO0y 1T = A8 iy

9
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" 22500 x 5510 T 0270

I3V TAGE BIVIDER METWOREK

. " ~

ng of Ra, VR amd B as shown m fig.

which soives as the variable DO voliage sourpe should vary §

5y

gner B, VR, 1o be 15K and 220 K g b;”}e{.‘,iisbi& Ry can be deteormuned by usmg the

MNow ¢f

x‘.v

iab divider rule as foliows:-

p
o H
- i .
z fou
£2 . e
“i =y
4 § el g

e e
B i o FEE 4
= : o~ LA
..m;@} RA 10K
]
e : e

ERTe

Ry 35 220 = 235K




From the expression when substituting the values yvields

Bul Bs s chosen to be 1K L2 {the nearest preferred standard value).

L

34 BUFFER / POWER AMPLIVIER AND CONTROL CIRCUIT.

S, the nelwork consist of By, Ry, Ty, and ¥ Ra, forms the buifer / power amphifier

Lad

From
and coutrol cirowit for the millammeter ax shown in the conplete cirentt diagranmme, © i
found that the current and voltage at the base ansistor T1 is egual 1o collecior mud the

erniiier,

The type of wansistor T

P
.
o
e
we
<
Ny
by
fey
oy
.,
g,
(%4
wg
<Ly
S~
T8y
-
fane
froes
o3
4
fwnt
=3
-
o]
L]
s
w
e
.,.
;v
(
.-«
L
\A
o
Il
-y
e
=
has
jood
&
w
(\.
oy
=
x5
-
Feden

A

{1} Power amplifier

S
oy

wrates high vollage for the reguired veliages needed for testing vorions zener

Giy  Hoaleo serves an a switch for O amd OFF especially when perfornding quick and
quality tests. In considering the nuinimmuan output voltage of 9v the base current can be
caloidated by using this expression

BpiRad 2 Ve ¥he o Vs Vbe hfewmam ... {3043

it fe

24




¥y, = s the base vesistance which is glsp (R7)

Yoo s the sourced D00 voltage

26

L Curent

bfe = is forward current gain,

Frowm the expression when substiluling the vahies, the remalt can be “obt

S

But Kb (Bohe chosen to be 1.3 K {preforred standard value).

B (ROY i compuncion with YRy forms the cwrend Himiting netwank for the milliammeter,
copsidering o mupimwn collector current (C1) of about SmA 1o flow through the

mtthanuneter and & voltage drop of about 32V across By Therefore the value of B can be

detornuned vung the given eqguation:-

i

B & o {3.15)
<
i

Where V= s the vollage drop across the B

=15 the collector ourrent (min)

=g )

-
¥y
3
>
7

1]
L




The value of Baots obtained by constdering the minbnum vener diode
oy thie project work it is 2.3y apal

oliag
coanpated a

s.ﬂ

e wuider tost and

paed

i allowing for g zener cumrens (L) o
g follows- ;

fabont 20mAL By

e,
Lo
e
<
o’

gl

(8. L2 {nearvest proforred s t‘amiaz»% valne s 10k
Ba= 1000 '

Pis ENAOO7 15

i3 as solation to

)

srotect the milliammersr ass

against the
s voltage

8 %
Extry LS 5

withoul thus dinde D the voltaue will reverse
s

2 and automabicaily the
stor will be destroyed

LS ARTABLE BIULTIVIBRATOR
An astable multvibrator is siwply an oscilistor that generaies confinuous streams of
switch bebween bwo voltage fevels,

rectangular off-on pulses that

circuils are designed us

ing HU533

wiabio mulivibrators

' trer with oxternal resistors and a capacitor 1o set the tim
of the out pul signel and slso to fash both the green and vellow LEDV: indic
add gk test respectively, The cirouits ave shown n fig 3

3588 b

erfornung quality

sators when

26
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Fig 3.3 b Astable Maltivibrater Clreult to Indicate Quick Test

Astzble multivibrator circuit is designed using an oxternal resisior and & capacitor to sol the

trming of the onlpol signal

™2
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Capacitor £ cherges towards V. throagh By snd Ro The fequency of operstion of the

< cireuit is dependent upon the values Ry, Ry and £

The frequency can be calealated with the formela
P {00603 x OB+ 2R {337

P L0003 x00) x 107 (104330

The frequency is i Hz, R & B2 are in ohms and €15 1 farads.
The time durgtion between pulses is koown as the peviod (1) the pulse is on for 4 seeond
ard then off for 1 Socomds

Thetwotaipenind (=4 iy

Thus the tme 1 1l e freguency by ihe following relattonship
The time iervals for the OM and OFF position of the output depend upon the valuos of K
and B, The ratio of the time duration, when the output pulse is bigh, 1o total period w known

a3 the duby-cvele. The duty —oycie can be caloudated with the formula,

Yo can calcudate 1oand & from formuds below,
i GORI{R, + Ry C
2 = G093 s Bax O

GOU3 (10433 1 23w 0.0 1
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CHAPTER 4
CONSTRUCTION, TESTING AND CASING
4.1 INTRODUCTION
Tius chapter deserihes the pzoa&iud of the construction details and esting for the versatile
digtal vener diode tester under the following sub-headings:-
(N Construction and casing

{1i} Methodoi he constraction process

{iy List of components and cost

4.2 CONKTRUCTHON AND CASING
This is the most ditheull aspect of the project,, becsuse difforont precautions was taken into

consideration iy the construciion of the modale rener dinde lester. Daring soldering o

hoat apphoation and fHeking soldering ron i removing excess selder was avoided in onder
S £

bied

nod b damage some of the components, soldering fron vsed was cleaned, s0 also exceossive

force was not applied on the Vero board 8o as to aveid crack or breakage.

4.3 CONSTRUCTION

Adter the component analysis has been complated and the preferred vahses were chosen ther
they were st tested to ensure that they are in goed *»#G,rﬁk.‘i,n,g condition they were mounied
tirst on a breadbosrd acconding to specifieation fo ascertain their performances The

snponend was baid horizontally on the breadboard and care was talien in roounting o

ry




Thereafter, the whole oot wag then carefully fransterred {o 2 single compact Vero-board in

wire sobdered scoordingly, which are then comnecied o plugs

mounied on the op cover of the casing via conncoling wives, the transiormers used in this

s

4

construction were ohnsen to meet the required specificatinn, the diodes iy the civant fig 3a

were also connecied in the reverse bias meds avcording o the cirouit configuration. These

:

constrctions constitute of four slpges, the same process of compecbion and laving of

SOMEEEIen wWas dee,

4.4 CASENG

The casing of mndule zener dinde tester is made from well finished plastic materials in which

the complete arout consirncied was packaeed inside with holes to provide veniilat
ta 4

carcait, The watn swiich s mowded at the Tont cover of the case,

which the marn power supply wires man into the case
The single pole double throw switeh {8; SPOTY, the VR, VR, LED mddicators By both guick

and quality tests together with rulbiammeter (M} are viewsd from the casing,  the

companent under lest teominal A and B which indivate the zener diede under test we

mounted on the top view of the casing, A view of the casing i3 shown

transformers wers screwed 1o the mains cable across the circnit board in the casing which
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1 sample test on vanous zener diedes {quality and guick test)

73 CONTINUTTY TEST

carried oul i onder o verify oo open and short cirgut,

4,72 BOC OUTPUTT YOLTAGES TESY
The DO output voliages as well as the voltages at the various test poinis on the cirout wers

messured by fesding an AL supply inpat of 220 volts gt 530 Hr into the sirouwt under test,

The following results were oblaingd as showy in table 2.3

Table 2.} Besulls Obfained At YVarions Vest Poind

tost podnts ; y 1 A % !
Vedtayge 224 188 2hd 214 510 |

AT I ZENMER BIODE TESTING

Data were compared to standard values for zener diode tosting {guality and guick tosi)

From the maenufacturers data sheets. 8 was obsorved that current values are high fwr low-

voltage zener diedes. However, the dynamie impedance value will be low for low- voltage

laad
H
X

o perform guabity fest of 1V 1o

- practicel dynamic impedancs method, vou requires 1o have a

variable DO power supply voliage (0 1o above 120V} and current (LA to 130mA) supply

source. Az shown i the ciroudt of i,ﬁ, 4.2 baiow,




BLPPLy

Fig 4.2 Zener Diode under Tests aoross Terminals Aand B

I tins cireudd the vanabie power supply 13 used © adiust the input vollage 10 o suiiable value
for the zewer diode being tested. Resistor R Hunil the corrent through e dode with the
zener diode connected a5 shown in fig 4.2, Mo current will How wngil the vollope across the
dionde 1e equal to the zener voltage. 11 the dode is connecied in the opposite direction current

it T TTIE Y S STV S T FT L yyend onesae » A ey ba L
will flow gt g low voltage, ususlly less than Tveh. Cwrrent How gt low volinge in both
direelions indicates the venor diode 13 delsctive,

TATVERT FOR OPERATING VOLTAGE AND EFFECIENCY

fiv this test sore saples of zener diodes weore tosted for operating voliage and efficiensy,

PROCEDURE;

he umi s switched to low that 18 the zener diode iz in sares

vy

k. the oporating volage:
with o rzsistor 23 as shown o fig 3ia i i8 then comnevied o g mubtimetre whore the

4

aperating voltage s noted and reoorded the vesolls are shown ju mble 2.4 the rener diode is

Lad
W




cormented with the cathode the positive (tved terminal 2 and the anode to the

ternunal b of voltmster. See the matn cirouit in fig 3.4 of appendix |

2. The etficiency. with the vener il under lest, the unit is then switch 1o (HIGHY
order o by-pass the sorigs rosis dor any mcrease in the reading s observed and component

under test 1 meificient

Table 2.2 sample zeney diodes festy

COMPONENT | QU CK QUALITY | 17 MIN i4 MaAX
¥ TEST TEST

Y 3.8 4.4 A

<y

W
RN
L
19
e
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P
e
=L
e
s
iy

s
by
oo
e
O,
[
[
—t
Ao
-
Y
JoS
o
ey

iH4 §64 EREL 145

\,
i
L
e
o

P64

The result rovealed that zener diodes with fower operating voltage worcase in values when

3

more awrent 18 aliowed o flow, This s bocause diodes with low operating voltages are

mneiticient,




4.8 PROBLEME ENCOUNTERED DURING CONSTRUUTION, TEATING, AND
TYPING (F THE PROJECY:

The wajor problem faced during the projest works, was the Sequend power fadure (PHUN

this took oo a longer period of thme o finish the conslraction and Lype setting, spend almost

-

i -~

four werks before firmushing the typlog due o powsy fathures. Another problem encountered
during testing the civonit, al the first time there was g short cirenited especiaily the side of
guaiily test. This alse took me 3 ot of tme troubleshooling at the end 1 have to change all the
cosmponents before tis works properly.

4.8 THE CIBCUIT LIMITATION

The power yating of this projoot works within & minirmm of 160 volts and wmaxunum

-~
S’

{43 The cireutt is ouly capable of measuring zener diodes voltages bebween the range of

up JO00volls and G-20mA current resprctively

N




CHAPTERS
CONCLUBION AND RECOMMENDATION

51 CONCLESION

Afior successind completion of the demigy and construction of & vorsatile digitd rener dinde

£

tesier it works as expecied, and the desire targe! has been achioved §

vahues of the minfmum and maxamen currents zener dindes tested so for, from various test
soequincied,

The tester module 15 reliable and portable w bave sround the workshop which makes 1

i handle with Btile sk wvolved, The module can be used for tosting zener diode voltage ¥V,

y

ipodo 200 volts gs well s zener vurrent Iz from O-20mA with digital

-~
~
e
o~
s
o>
poeey
o
o
Pt
ouny
21
o~

mupitunctre as well as mibiammeter respectively,
fnthis sdesign VR, of 220k and VR of 10k were chosen 1o be used o seloot both the
punien and maimum zongy voltages and current of the component undor test,

o~

3s

Food

RECOMBMENDATIONS

2ie schoot inboratories work

3

e recommended that tins projoet should be preferved for posss
shops and imbustrial nsed. B owill prove useful {o many laborstories wire zener diode fostars
are wot epough 1o go roond the rger number of students porforung exporiment et the smus

b g

time. 115 zepecially also helpful when testing out & bateh ol somarked and untested devices,

Fraadly i will therefore be suggested that g itle modification be introduce by providing of an

3
H
H

inbuil millammetre and the modale tester should be improved o be able to lesl voner diodes

avatlable fu oiroubstion not only a lunited range vating in any further designing by any one

]

wishing o produce 1 zener diode ester in future project.
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ZENER BIODE BATA

¥ refercnce for standard 1YW zeners, The boesie mformation

from the Saimtech Electronios data sheed for the 1MN47xx series of zeners, Mote that g A

suffin (o INATATAY means the iolerance 1 5%, and siandard tolorance 18 usually I

H

Coyoitane s rpeasured under thermal rmmimem and DD test condittons, gl the log
o k

o oo
R 55"&33‘&'&{;{ Leskage Leakage Cuoyrent i srreni
abel {mAg uA Valtape | {m%; {shy

Yo

i1 Ty
INATIZ S8 49 B i 17E
TRATI4 RS 45 i} Z 5%

e
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FTabie 1.2

- Feper Characteristics, 1N4T28-184764x

Lo = rener tost current

R, = dyngmie reaisiance st the staled {esl current
R, = dynanie resistance ab the current shown i the o
Leakage corrent = current tuough the zener below

curve, af the vollage shown i the next column

i

P
by

v

34

wxd column

the bnes of the zener conduction

Peak current = maximum non-repetitive short term current {typically < Tmis)

Continuous current = maximum continusus current, assuming that the leads a1 10nwn

From the body are at ambiont tomperaturs

41




TARLE 17 Maximam and Minimum Test Current YValues

Feney diode

Iy {nin}

by Gmas)

33y 4.3y

20y 1o 3y

1omaA

SmA

A

i5ma

T d

din

Mute: Fener diode puwer ratings are 230mw, Aty and Bi0mw,

TARLE 12 Mavimun and Minimem Test Curvent YValpes

Zeney dode

Py Gimin}

fy (mman}

Ay todly
47 1o Fhv

3% s SR A RS T AT
Bivip 12U

} {‘;z.;.; A
AmA
Zmd
1.AmA

Limdd

mote: Fener diode power rating is | wall

I

w2

PS5
oinA
Amd

ImA

ZmA




