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ABSTRACT 

This project is concerned with the design and construction of a versatile digita! z.ener diode 

tester, it ',!Vas designed to verify the specified breakdown voltaf18s and tolerances values and in 

-0<><.>,«,,<, it can check the dynamic impedance of zener diodes, The dynarnic impedance 

of a zener diode determines how weB the zener diode reouiates its own 
'./ 

breakdovvn voltage, The tester can be used in conjunction with an ordinary digital rnuitirnoter to 

measure the operating voltage of any zener diode and also fjive an idea of the efficiency of Uw 

under test This circuit is Gapabie of testlr1Q zener diodes of breakdmvn voltaGe 
~, ~/ 

ratings of up to 220Vand wattage ratings of 250rnW, 400mt'V, 500rdN, and 'lI:V. The drcuit Gan 

be deployed in quick test mode and also in quality test mode one can perform a rough check of 

diodes breakdo'lm voltage up to 47volts, In quality test mode, one can check dynamic 

impedance characteristic for zener diodE$ from 1\1 to 200V, A multden electronics work bench 

used to simulate the circuit and some adjustment wem made in ordf~r to (jet bette, resLdts. 

vmrkabiIHy of the tester and msults expected 'were satisfactory, 
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CHAI'TERI 

INTUOOlJCI10N 

In this ch<lpter the kllovying sub~headings will be discussed, These indude; 

1,1 General intr(Rluction 

1.2 Motivation 

1.5, Principle l.)f operation 

1,} GENERAl,INTROfHJCTION, 

The impact of numerous discoveries and invention in the Held of electronics is a mmter of 

record. r;lectmnks has traditionally incltH:hxl the problem of developing and rnanufacturing 

,;;iectronlc circuits and systent This pn·tiect is concernet1with the design and conmructit')n of a 

digital zener diode tester. 'The tester 'NiH be used to veri(y and check mainly tht:~ tolerance 

values, This can be achieved wjth the aid of digital multi-meter and digital annrwter to 

measure the operating voltage of any zener diode and also give an ide~~ of the eftleiency of 

th(~ component under test The con'lpiet~~ circuit diagram giv'es the bulk of the circuitry uSt:d 

zener diode t~~5!er consj~.;ts of four rna.!o!' units. Narnely po\ver unit. L pGWef unit If, Control 

. "j d' l . unit ann Ue Is}'!!ay umL 

'$ PO\VER SVrrLV UN1T~ 

The pnvver Hlpply units are prrlt3;:ibly the ",ingle m.ost comrnon functional unit :n ;;li! 

1 



1 
'1 ~ ,. - _o'~" ~ q -.. ~" \ (' ! ') I '. i' _ , he power umt steps <own t"e Ll(l v ",C to Yv f , , W 11 e tJe S<cmut &lage 0 tile power un" 

~ CONTROL VNIT: 

Thi, is the unit which eOlltwls the variable D,C voltage SOUfces and computing the vohage 

aero'S each resistor in series comhination in one step, The circuit can aiso be used as II bun", 
unit, to serve as a power amplifier which i11creases the n111e11t beiog geoerated, 

However, the ""mIlt limiting resi,tor W", inlmduced '" limit the current across the transistor 

as well", (ile milliammeter Ai I' for protection [rom tile reYerse voltage in "rder nO! ;0 destroy 

the meter, Therefore a power Supply unit is the circuit inside electronics equipment that 

componem under test, and the test current required t~:n' each cornponelH. 

[,1, .l\fOTIVA 1JON. 

The various applications of versatile digital 2<ner diode testers are ",,,rally employed and 

"ppredated by "utients of eiectronics and electrica! engineering for its wide applications and 

unique feature," A tester (hat can be easUy cunstructed by studenls to inwstigate the differe"t 
;>nqJ ;r:'lil'~Jl>'" 0 f '~0'lf~" (i1' '"ld., ~·(.r t··(~,<.o ~ ~. -, j;v A .::" ..... ~. ~~$. ... 'o.,l ...... 

1.3 AllHSAND OHJ.ECTIVES 

The major arm of this projc"" is to develop an experimental module I"" the den"'nSirat.ion of 

• Tbe tester presented here wili er,abk One to "erify (he specified tole"Ulce vailles 

2 



4 The circuit Ca.D be used to COlupare the characteristic~ of zener diodes and categorize 

them m:cordingly, 

>1$ The tester is c<'!p'lblc oftesting :i.~en{?r diodes of break dO'NIl voltage nlUng of up to .wn 

volts and 'Nattagcs raUng of250mW, 40Um',v and 1 W respectively. 

18 The tester can also enable one to check the dY1lUmic impedance of zener diodes. 

lit The circuit can also be deployed both in quick and quality te~t modes of operations. 

in quick test rnode oUe can perfornl a rough check of :i.~ellCr diodes bn:::akdow'n 

voltages up to 47 volts while in quaHty test !node: one can check dynamIC impedance 

The l{JHo\ving are so,me of the relevant zener diode testers such as; _ 

Using {>..vo transistors <1':" oscWators \'lith voltmeter but without power (ransfoflHeL One of 

the disadvantagt~s of this arrangenll~nt is that the capacitor must gain sufficient charge during 

z~onduct<)f pCTiod of the diode. 

(U) ZENER DI{}DE TESTER USING A SINGLE 1(' 555 TUHLR 

has a primaryimpcdanc!;; of Hohm~, the unloaded AC voltage is around 120vohs. This ii:l 

n:.ctifitd by IN4{)U4 diode and SIHoothed by the 2.2ufcapacitor which !nust be 150VD,c.rh(; 

zener under testis mCHsured with a nmHirnetrc set to DC volts, The load current 5v,'itch 



zentr diode t';hould maintain the reading on the voltmeter. 

(t) HANOV ZENER nlODE TESTER 

A handy {ener diode h;~,ter is capable of testing zener diod.es ',vith breakdrnvn ',.oltagcs 

'1'he cirewt can he f1Hedin a 9voits b<1ttery bOlL Two~ thinb of box !:nay be used fi)r 1.5 volt 

battery and the fernaining one- third suftlciem for accommodating the circuit. In the circuit a 

comrnonly ,lv<tilabk tr<U1sfm111ef ,;vith 230V.A.c primary to 9·0SV, 500nu\ secondary is 

used in reverse to achieve higher !\C voltage across 230\/ knuinab, Transistor Ii of' 

{BC547} is conilgured as oscillator and drives to obtain required .i\.C 'v'uhage ;;term;s 

\"'hich should vmy hOfn IOV to 120V by adju~,ting phciiomder \/n: (HJk), if everything is 

aLl right, the circuit is ready f(~r !lse, For testing a zener diode {}f unknown value, connect it 

mj Hirnder. When testing zener diode of value 1e:.:;s than 3.3V, the fneter shuw~; less voli;;l,:.:''<::: 

instead of the actual zener abOVe 5,8 vyith a tolerance of 10 percent. 

4 



},1' l"~~I" 'f."I"RQ-I.c~'12 r, 'ZlP ..... ;rR l)ron,£' 'Ft:'-'-2·'P}:') '"I" ., , ., ., " , ~U} H.~· '!' r:, :\.,i,,·o LLf.:', ..dU'l~;. I .$. .8..> < l.Si~:r8~~ ~ .d1e circUlI. ,>vas mHwhy (ICSlg11C{l to 

test zcnn diodes rating bet'NeeD the range of },J to 120V with the nid of mwlogue ammd~>r 

and dlgital voltmeter respectively. Fl.t.Hvevef, the fbHov,riflg rnodHlcatio:1,vasintroduccd in 

(I) The circuit l.S myw capable of testing zener diodes rating frorn 1'/ .. lOGV. 

(2) 1'he analogue mmnetcr has been replaced with digital ammeter. 

(LED'S) indicators in order to indicate which opermion hetv,';.::en quick and quality' 

1.5 PRINCIPLE OF OPERATION 

As shmvn in fig .ll a, to test zener diodes a variable voltage (U to above 120V) and current 

{;omplicateJ and is prone to damage if excess current is drawn aceJ.derltdiy, TIK zen::::.r diode 

tester circuit has been dedgned considering the above factors. Because it is cap;Jble of tcst\ng 

{Cnef (bxk of breakdovifl vo11.<'lge rating of up to 20GV and voltage ratings of 2.:s0mW, 

5001"nV/ andl W. The circuit can be deployed in quick kB{ mode <w ::dso in quality test rnode 

kr lener dlodes ftorn l V to 200\/. Tb:: 210V L).C voliage appruximatcly i'iCl'()SS r j :;(;kx~t;;, to 

km 220V IfC voltage. The adv(l.ntage of using this high \-'olw.ge circuit IS that the current 



cmrerH s1lghUy above 20miL BeJ()H; using dIe circuit, check D,C vUhagc ,lcross test 

tngglc s\vitch to quality· test position, D,C vo!tagt\ 51 can no\'1 be <l.djusted rn.ml 6\' OJ:' lU 

200V D,C (approx.l with the help of potentiometer VR l , Afler the;::;e prellmin<'lX)' chccks, the 

circuit is ready for operation. To test zener diode by quick~tes{ method, connect zener dilJdc 

across terminals A & B and nip switch 51 to ON position, note do\vn D,C voltagc in digii.;J 

To perGJnn quality test on the smn!~ J.~en{'T diode, tun"!. sv/itch S 1 'off' and relTlOVt /.ener 

diode from across {,:rminais /\ ;.1.nd Ii Now tum sv-!iteh 51 'on' and Hdjust potentioHlctef VR, 

{(.lund during quick kstm.cthod. 1"10V;/ keeping potentiometer \/R2 j.n mid pusi.hm and 

connect zener diode across tenninals A and B. Tct'i!. current 1 min and lnaxirnurn test current 

meter and the ?.ener diode are connected in series and t.b;; breakdrnvn current isrecurdcd at 

6 



CliA.P'l'ER'1'\\lO 

UTERATFRE REVIEYV, 

2.1 INTRODUCTION 

An attcrnpt could he made in this chapter to revicv/ some related Litenl1lI,eS on dectwnic 

k:sters, from simple to cornplex, old and neV'l methods requirerncnt of each systern, a simpk 

;::ener diode tester may be required to te::;t a fixed zem~r diode voIt.8ge 8xld ClJrn::l1t, 'while other 

current Frorn the nreViOlJ5 research man\! enQineers used di.flbrent rnethods and different '" ~ ~ 

COl1":ponents Jig ex~mjple, some have us.ed 1.1 combination of single tr8mrOrn;(~r, single 

transistor and tc'~v w:.<lston., and capacitors in designing zener diode kst.er~.;. White other 

complex circui! cormi::;ting of milny transistors, 

cHpacitors and transfonners, 

2.2 TlTRORITICAL BACKC;ROUND, 



\currenf nOV! in the direction of the anoY:}, the diode exhibits (l voltage drop due to its 

Anode Cathode 

Fig L 1 A Zener diode schermdc symbol 
, ' 

t 
} 
i 
< 

con(.entr<'lHon ,j\ Zener diode exhibits almost the same propeJtic;::;, except the device i::; 

specially designed GO ~lS to have ~ greatly reduced hre((:{{!tnvnvoHHge,A reverse--biased 

~CrGSl:; the Zener diode at the Zener voHa>2.e, For exaxn r;\\ !l. diode \vith a Zener brcakdm<'H ~~ t . 

voltage of 3.2V win exbibit a voltage drop of 3.2V if reverse bia.:.:;ed voltage applied ,Kro~;:.:; it 

is rno.n::: than its Z{~ner vol1a.ge, [k!\vev'er, the current is not unlimited, so the Zener diode is 



current applicatiolls. 

2.3 APPLICATIONS OF ZENER IHODE 

l.:ti1er diodes fi.nrl nurnerous app~icatio!lS "tfl trallsistor circuitr}/ SUJn.c of tIleir cur.nn-:~)n 

{ l ; As a povy'cr supply regulator:,;; 

Zener diodes are 'Niddy usr;d to H..:gu!atc the Voltage across a circuiL \\-'1\<'>01 connected in 

v,hen the vuhagereaciles the diode's rcverse bre(lkdo"Nn voH.agc. From that point it keeps the 

!<t;, 
l\ 

./ 
i 

! 

\ 
UC'!!T! ",v I 

l 
/ 

Fig 2,3 Zener diode voltage n:gulator 

In lllG circuit shrnvn ng 2 3, resistor H provides the vo]t:lge drop hClw('nl l."N and UuuTThe 



(<1) 

, r 'l ", , 3 ! -, r F ", vawe 01 t llS curH.~nt is glvcn In tne oata Slcet tor!), :'01' eXalDp;e, the common 

BZX79C5V6 deYICe, ,; 5,6\1 O.5W zener diode, hns a recornrnended rcvcn;e cW'n';nt of5rnA, 

If insuJilcient current fJO\NS through D, then UOUT wiU be unregu L:l.1 cd , rind !es:.; fh<:;n the 

nOHH:la! hreakdov{11 volLJge (tbi~ differs to voltall,e reiiulaior tubes where the (lu:,I'U( v<)lu,L:(:; ... . ..... ~ .... ,. . ... 

"l I, l' 1 '! '1 ~ !" ,'. 'I" 'n:' 1 I' ,', I' v,/n (ie ug leI' t WB norrn na 8no C01..hd nse (l~" lugn ()S und, d nen ca CD atmg 1<, ,~ )o\v,';rl<.':c 

,musi be nude for ~my CUlT0nt i10wing through the c.>;;kmalload, connected across Ucn:r, 

(b) 

then Inri? < F~{AX' A. zener diode used in thil'i 'Nay is kno\vn as a shunt voltage !'egubJoL 

rehabk and nOI1,,<iestructivc way :-';0 that they can be used In rt~verse to rnalnbin ::l fi>:"cd 

voltage across their tcnnirwk The diagrmn shO\vs how theya.rc connectnL VJith <1 resistor in 

,;:.:nes to )irnit the current. ~(ener diodes can be dimingu1shed frorn onlinaxy diodc:;; by their 

code and breaktknvn voltage \vhich are printed on thern. Zener dit')de codc;~ bcgin BZX." or 

BZ'y',,, Thc!1' breakdo',;vn voltage is printed with V in place <:)[ a decimal point i.e 4V7 n];;,ans 

-=L7V fGr examp)c, Zener diodes arc rated by their br0<'lkdoWH vo1taw~ and m:1XillH.HH PO\vcr: 

The n';inimum voitage avaiLlblc is LTv and PO'/Jer rating:;; of 400rnW and 1.j\V (lIe 

10 



value. 

+V.s 

input 
voltage 

ov 

Resistor to 
limit current 

.----~] ... +\/2 

Zener 
()eiode 

fixed 
output 
voftage 
ov 

droppil}g couplmg 

i!::ml 
1 

~'''J6''J1'HHHn·.} 

Fig 2.4 Zener niode C~amp 

clClncnts. 

diorb UV lent)"::; will therdbre dmnp at around 12Ji5V, H I l~, dt5ig.n<::d to limtt the current 



2.6 REV1Y\VS OF OTHER ZENER OlOOE TESTERS 

The fo!1o'-ving arc S()n1C revic\vs of tb;; rel!.3v<'!.nt l.ener diode te::;tcr=:;:-

l.JO\Ver tLJnsf!)nner, one of (he disadva11trHze of this ,lrri:lrw.emcnt is that the umacitor must 
;, i".. • ~.... .i. 

r:ain :,;uflkient chany)e during the load current for the remainin2 tim I;; , the H.lOl.·C the c,m,Ki1or 
....... ....--. ;.....! 

;; 

/ ~ R ____ ---' 

······;:~;·~;····;·;·;~:·:;·····l 
U~,d"'x t~Jlt 

Fig 25 Zener mode 'fester without Transformer Cin::uitOiagram 

THE C1RCLIT OPERATION 

t<.;;rn;inal and Sl to +vc terminal of the voltlnet1;;L They consiA of short It.ad fitted \vith <t 

\\',m~kr plug at one end and a crocodile clip at the other a similar set of lead:;; at\'; u:wd to 



socket H:ther than a ,-vander plugs. The muhimeter should be switched to 50\ro C range, 

netd to be rcplacctL In order to i.est a zener diode it is neceg,ary to connect the cnrnpunent 

tbe +ve outpm and the cathode is usually identifled by a colour band around the en.d of lhe 

inefficient 

ZENER DIODE TESTER.IJS1NG A SINGLE LC 555 TIlVIER 

Z(';;wr diode teskr using (.l single Ie 555 tirner, tillS w111 test /.~em~r diodes of voltage rating up 

5{)V D.C The 555 tirncris used H1 the astable mode, The output at pm 3 drives a ::;nwl1 ;radio 

lransli,mncr such as the LT 7(HL H has a primary impedmlce of 8 ohms used in n:v,:rse the 

unloaded AC voltage is around 120voHs AC. Thi::; i):> recUflt;d by IN4004 diode and SF1'X',ihcd 

rndtimetre S{;t to DC volts. The bad current ):>v"itch enable the 2ener to be tested at 1 ur 2rnA 

D.C The rectified DC k,<'l.d, but a ~;ood <"cner should maintain the rcadin;.::. on tbe 'Voltrueter. - ~ 

HAt~DY ZENER DIODE TESTER 

/>, il;Jndy 2<::ner diode tester is C!lpable of testing /.~ener diodes 'vvith breakdown volw.gh; 

extending. up to 120volts.Thc main advantag1;; of this teeter is that it \'.:urks with a \'oH.~J.ge ,1S 

!ow as 6\'0,(: and conSlllnes less (:han gmA Gun-ent. 



The t{;:4er can be fitted in a '-holts tnlttery box. T"vo·· third of hox may be uscd i~)r l. 5 volt 

!.1attery ;:-!ud the rern.ains of one- fhird is sufficient. if}!' .accommodating the (ester. In tilis tester 

a cornrnmJy availah[f tClnsi<.HTllu· ,>vith 230\/.:\.C prinlHry' to 9-0.9\' . .500m/\ secondary is 

used in reverse to achieve b.jgher A.C vo!t<lge across 230\.1 terminal;.;, tnmsistor T, is of 

(BC547) is configured as u:-,;ciHator and drives to obtain required A.C vo!LJgc aerns::; 

transihnner's 230\/A.C t.ennjnais This A.C 'loUnge is converted to DJ:: by diozk jJ, ;Jnd 

and B 'Nithoui connecting nny lener {hode, no\,-, switch on 5, the D.C vohage across point i\ 

and B shuuld vary iiom 10V to l20\;' by adjusting phot.onl{.~tcr VR 1 (10k) if everything is all 

acros~:; A ;l:\d R NOle down the D.';Hcr value corresponding DC volLtge reading un the digii.:d 

in::;tcad of the actl.1i11 l.cner above :5.8 with a tolenlncc of 10 percent. 

2,7 ZENER BIASlNG 

Be in a ;:ircmt where current is less thai I,.~rnax. 

14 



2,8 ZENER DIODE IDENTIFICATION 

IN,40{) J, IJA007 (high pnwer) etc 

15 



CHAT*TE_R 'fHREE 

DESIGN AND ANALYSIS 

3J INTHOIHJCTION 

~t2 TH_E PCfWERSUPPLV 

The powcr supply unj.t is <:- circuit which is designcd V-! conver{ high voliage AJ:: rnarns 

~;;1eclricily tc! <l i:raitable low voltage supply' {;Tr electronics c1rcuits ;.md other device,,_ The 

hlnctkns of the OO'Ner sunI)l'! is (0 p,rovidc necessary D_C vejta~~e and current m; 5Dccified i 1'.,; ... ' '--" ... 

with lo\'v !evel of A.C rl!_mle and '''lith a good stabilitv and reg~u1ahon fH~ainst d1;,u1Qe in the ~ t '......' ............ 

mains mput and lond current output another important function is that, it should be able to 

The b)<xk diagram of a regulated pO'Ncr supply systcmfi"Jf this projcct is sho\vn in ng _\ 1 . 

21Hvnc 

(1) Transf;;x,ner- steps dmvn high voitageA_C mains to )OV'/ voltage /U.:' 

(iil Rectiner-- converts A.C to D,C, but the D,C output is v;l-rying. 

(iii) Smuo1hing smooth thc D,C hom vary-ing g;reildy to a smaLl ripple. 

16 



(ivjRx:gu!ator eliminates ripph; by setting [}C output to a fixed voltage. 

The t:!cment of iJw pov!er sHppl:!, unit consists of the l.oHo>,ving:-

Transforrner x 1 and tmnsfonner X2 

(.3) Current LirnitingResisior (R;) 

(4) 

(5) 

){2 aTC connected hack to back and 

. , ~ (" I . -. ., ..... ..., " I . "! [' .~. 1 • i' l . use to provwe an h ..... '!Igh voltage ot L.;~U'l to t Ie r~;;ctlill'::r, t 1e output -'.l,: voltage lS . er Into 

For the operation of zcncHliodc tester. The complete (:ircuit dia.gram fbI' pn\ver supply unit is 



Turns raUe Vp, Np,Vs !ilK! Ns, 
,,'-,. ~" .,,",,', ' ••••• ~" • ",,,,, '" ••• <,", , ••• <, •.• , •• " ...• '" ".(.1,1.1) 

And power out '" pr)\VtT in 

r~~ xf.~. ~ t/;:- xi p " .. , .... , < .",""" .. ", •. ~. > •• '«"'''''''' "''o ••• « <",. ""'" •• "" :'" ••• (3.1.2) 

Nr ::; nurnber oftu:-ns on primary coil (1800 tunes; 

I,,::: pnrnary input current? 

V:, :co sccGndnry output volc:lge (9\') 

N, ::: nwnbcr of turns on ~~econd;Jry (oil ? 

Is::" sccondmy output current (0.5A) 

1-1;; "" Out frequency (50H,?). 

To caktdnie turns ration 
)\,.//-> !J''l 
...... ~ ~ ....... , , , , ....... , , , . , ...... , , , , ..... , , . , , , , . , .... , , , , , . , , ....... , , , ..... , (3. 1 .,:).) 
j\<s," I . .\' 

:\!P1S 
/·//5 ;;.: -~----- .. ~.~ ..... " ... , , .... r 

•• "" ". , •• '" ••• <" ,,, ••••• , ... "."., '" """ • " ••• '" ••• ,(3.1.'::~) 
iP 

:. ::: 74 [urns 

.NP EP 
........... ---. ~ ........ . 

lP 

1S' 
..... , '. -, ...... , , , , , ......... , , , , .......... -, , , .... , , , , , ... ,(.'). 1 .6) 
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• ..• ~ t ....., \ ........... , .. , ....... , ......... ," . " ....... " , .... , .. , , .......... (, ... 1. :,; 

EPr/S' 
: .if' "" ................. , ... , .. , " ........... , .. , ... '" . ,', .. "" ., '" ......... ' .. ,' .... , . ,.(J. 1.8) 

[(5' 

Wo;: 0.020454545 

:. if> "" :W.45mA 

From Uw results of the above analy;:.,is" the expected values tor both current, voltages and 

ttl!'!'~ l'a';")" ",.-I' il'l" <''''''11''1~nr-~>~f'r>;: \."i'rl' l"ll)t"l' """,1 <""'('(',,'/i'11;)!V o. .e~.;.'. t: .... ~ .. ~J ........ t.t~-:' ,_>. ",I'~ "Co..",. ..... ~.-yv~v v ... Q.~J.""'<:, ~\..lo,. .• ~ t -.t,S, c./' 

3,4 Rl and LEDt 

71nA should follow through Ow LED at nul' A.C: voltage of 9\l, the value of R, can nnw be 

calculated by :.he usc of this equation: 

v)· .. ··VJ 
.. ·'· .. fi·; .... ·:~ ....... , ...... ,',', '" ...... "', ... , ....... , ....... "., ., .. (3.1.9) 

H, "" is the current lirniUng resistor 

\,t, "" is tlv: supply voH'i.ge {9V /\..C) 

Vd ::: is the lin-vvard .,'oHage drop of the LED (9~ '7 :::: 2V) 

If ::: is the lonvanl current idlowing through the LED!. 

19 



33 THE ReCnrU:R 

There art. severd y!ay:~ of connecting diodes to make a rectiner 1.0 convert Ac to Dc, The 

but also available in ~1·K:ci(l11)ackaQes containjnQ the four diodt:s nx.!u.jrcd, lo..-...... i 

H:::ctinn) 1.4 V is uSfd {L 7V when conducting and there are always twu diodes conducting <.lS 

AC 
~nput 

+ 

DC 
output 

-

The usc of a bridgt. rectitler is desirabk Sine,;: the diode PIV rating j8 (;11(: haif that of the 

3.{) FILTER CAPACITOR (Si\1001'UING) 

supply to act as a res<;;rvoir supplying current to the output when tht~ v;:rryillg DC '"ol{;;\gc 

20 



line and the srnoothed de ,"olid lin(:. The capacitm charge 

capacitor charging 
capacitor discharging 
I 

+ 
voltage 

Smoo~hing 

<)uipuL 

r A x Rl'v1S value). Fen examph:: 6v lUvlS AC is rectified to thE '-'lave D.C of i'lboui. -46\/ 

vab.!'.': giving j .4x 4.6 :co (iAV smooth D.C 

Srnoothng is not perf(;ct du(: to the capacitor voltage failing a !ittk:: as j.t discharg,c3:>, giving a 

slna.H lipp1c volta.ge. For many circuits a ripple "vhieh is 1 0'% of the supply ;,:0118g(: is 

D.C. 

..~ 5xl0 
Sl')(",q'j)·,!'l'" c.;lP;lr~l·!')j·· h j·· 1 ({~,;, "l'l')nl~" r .. "" ......................................... i.:~.IO.·, ~.. ;. \.. \.. t •. {b .. {>~...... ........ .... \... --". _ .... ~ !: .... N _ ... _. ( 

V5\F 

1 {) ::: output current frorn the supply in mnps (A) 

21 



v, '" supply voltage "in voas (v), thi;:; is nh~ peak value o[t11;;; unsmooihed de 

filter COl1HK!l1.Cnt ",:ith respect to the load, The minimum values ofibe n;xmired fiHer Cal);Jcitor 
l" e 

,." .... '." ....... , ........ "" ......... "." ...... , ,(3.1..1) 

H L ::: is the load resistor 

\ir = vrns) is the rms valve of theA.C CO!l1pOnent 

VDC ," is the average '..;,:!Iue ofthf.'; rectit1cd D.C Voltage. 

a diork with a pCi'lk inverse (Pl\/) grnter than th!.; capacitor voltagc is chosen and Ln' the;<:::; 

Similarly the frequency is also hvice the supply frequency that is 

50Hz x :2 '" 1 OOHz. 

ri.ppk: is about 500 m V in this case 

.... ..... . ~.··1 = ,») xlU"' 
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3.:3 "OLT.AGE nIVHH~R NET\VORK 

\vhich s,:rv;::-:s as the variable D.C voltage source should vary from about 9vdc (I.) 200 VDe 

No'\v cbusen ILl, VR, to be t5K and. .220 K respectivciy., Rs can be ddenllined by using the 

R? 

22(j\,/ 

y 
R4 b 15K 

~:1 
\'Rl 1 

[] 220 
.. "--....... ~. 

: .... .-.. ••• ~~r 

! R"-
---~~\.~ .. ~~-

:1] , , 
C'! 

/7·:~~:777 

10K 

Ft i ::: 15 .+. 220 ~~: 2351{~ 

2/0V 

H.1 



:. Rs ""' lOKQ 

3-4 BUFFER! PO\VER Al\'1PUflER AND CONTROL C1RCFlT 

found that the current and voltage at the t,ast transistor Tl. is equ;.-d to coHl;oclof and the 

frnittcr, 

',IV'f,!' Tn),., t>';~"l';:;>:<"W <;'''r'lf'';: t!",,: l'i)l !nnll"flty f'u""jj"""l<:"-......... , .... {, t! V S ~ .... :. ~).t.,;.rt,\.:;.t •• ''.-./ ,~·v .. ·~"" .. _~<.-.. "" t:;.. ) ... \..~, v{ 0..1', 

diodes from I V to 20nV. 

qH~dity tests. In considering the ll.tinirnum output voltage of 9v the b;;\se current Ci.m be 

calculated by using this ;;::xpre:';sion, 

1b Ie 
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I:., "" is the b<"lse co Hector current 

hf(~ '"'" is fonvard current gain, 

Frorn the exnression when substitutin2 the value:~, the result can be 'obt;;jned as ibHows> 
A ~ 

Rb ~:~, 39S4 Q < .3 .9 Kn 

Hut Rb m;) is chosen. (0 he !.5 K (prcfcm:;d sL:lndcInJ value), 

;. R7 ::: 1.5 K 

dclt.Tmincd uSing tb.::: given cquation:-

, ...... , ........................ , ............. (.3.!5) 

1;: ::: is the coUedor (:urrent (Hi.in) 

::: 6,4 K 
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Tll(:; value of RJ is obtained by considering the lninimurn len~;;r diode voltage under test and 

1<.3 ::: ................ " ...... ,', ................. (3.16) 

; .... 216.7 ... , .. .., 1{, ................. " .. ·.d}X,.) () 
~ 0.{}2 

:.R j "" 1O.8k. 

But R{ is cboose to be 10K. fJ (nearest preferred standard value is 1. Ok) 

D, IN4007 is used as isolation to protect the milliammeter against the 

r~;;veres voitagc, so without this diode D5 the voltaw: '-Nil! reVelse <1nd autornatically Ol(; 

3.5 ASTABLE l\·HJLT.iVJHRATOH 

An astahle multi vibrator is simply <Hi osci.llator ttwt generat{~s continuous :Arearns of 

circuits are dcsig'ncd usin(';~ leSS5 tim.er with external resistors and a capacitor to set the LlIW; . ",' "' 

of the out put signal and also to Hash both the gn::en ad yello'Yv LED's indicators when 

performing quality <md qUlck te~:t respectively'. The circmts <l.H; sh~JY/n in n g J.:) ;J & b. 

, .. , 
~t) 



Fig 3.5 AJ:itabk )Vhtmyibn~tor Circllit to Indicate Quality Test 

Fig 3.5 b Astable MuWvibrator Circuit to htdkatc Qukk Tcst 

A.sw,blc mu!tivibrmor circuit is designed using 'l.n external resistor and a capacltor to f',d the 

drning of the output :;;ignaL 



The fn:qut;f1cy can b{~ cakulahxl with the formula. 

r::: 189,B68,61 09 

Thus tbe rirne is n::bted to the frequency by the fiJUowing rdationslHp 

F::: 1/1' orTiF 

The tin1<.:: i:ltervalskrr the ON and. OFF pn:,ition !Jf the output depend upon the v<llues of R, 

,. 'I r, Tj" .,' ,; .. 1-' '1 .. , t' , .) .. , i·;.·,·' ,{, '" ii' ., t, t··! .. , ; -. l>' ,j' '.', 't···t.' j ., ,; "I ',. , '"V'" "Hl>. J:\ .. ~. ;. k IdU.<J!J, til\.:. lDle utH,:h,,;U, \".;u,<.:.:b ,li',: UU pth l.hl,S!,:.. l:">..tg,.l, ;,,--, thd,; PU;{",., L~ K,ki>\\.' 

D '" tJT 

0,693 X R? x C 

28 



, 
:.; 

The lotal period (T) ::: I, + t2 

The dutv --{::y(; Ie (;an be calculated v;1th the formu Ia. 



o}.n .. 

::. ............ r ..... } .................. h.~ ........ ..: 

i j C'l 
'»~". 

c:~~ ,/ 
\;;:/ 

f··· .. ~~· ...... ········· ..... ~~. 

> 
'! 

L .. , ......... L~, ........... ~~~ ....... i .. "'~ ....... ....... ~~ ............ ~~ ............. ~'" ... j .... w.~ •••••.••••• __ ~ .• ! 
! 
i 

.. 1.. 

FIG 3,'la A Cornpk-iH Cifcuit lhao(arn for Versati~e D!qHa! Zener Diode 
Tester 



CHAp".rKR4 

t'"'()Ns'rnS1C'f'IOI»..l T'llS'fIN: r' ,,' l'Trfo [' ,t ,1.:.:<"3"i"'-:,{" \.... ..:. .... 8 . . 8~.\.. . .... " j.. ~ ... 1', .. l? .. o.... .". '\.~ j.\.':" ~.17 \, ....... q(=' I:." \,,)$ 

4.1 e-rrHODtJCTION 

(i) • C:onstrucu.on and casing 

(Iv) Testing procedures. 

4,2 CONSTROCnON AND CASiNG 

consideration in {he com;i.nldiol1 of the module zener diode test(~r. Durin.g scddcring e.\cc~;:.; 

hf;<:t ;j.p)h~ation and nicking soldering iron in removing excess solder was 2;vr;ided;n onk: 

not to (hrnage some of the compOllt:11tS, soldering iron llsed was cleaned, s<) also exces;;ive 

they \vere nrst i.(~st(~d to ensure tlwJ they arc in good \v(!rking condition they ';vere luoumed 

first on " brcadboard ;;l(cnnJing to ;:.;pe~;;ifkation to ascert.ain their lwrfonnanc(:s.llw 

component \vas laid horizontally on the hreadhoard and care wa::; t<:ken in rnOtllHlng each 

30 



COlnponent to ensure that the correct configuration ;;md connections >,','c.rc. rnadc ,lndll \vol'ked 

fine. 

Thereafter, thcw'hok circuit v.:a3:> then (;ardhHy transE~rr.ed to 8 single comprlCt Vcro·boanJ in 

component 'NaE; (ione. 

4.4 CASiNG 

The casing of nH.H.hde zener diode tester is lnade fron1 wel! finishul pbstic materidh in <Nhirh 

circuit, The ,l'win sv.:ii.cll is rnoHllted at the front cover of the case. /\ hoie. W;;l,S !~!ruvid(:::.l via 

'which the !nain pZ)'y'jer ~~upply '>vires ran into the case. 

cnrnpOl1cnt under test krrninal A and 13 \vhich indicate the zener diode Undc.f tf:::>l ill(:: ai"o 

lnounted on Ow top vie,,v of (he casing. A vkw of the casing is shown in fig.,;L2 Uk 

transf:mners v"ere screwed to the mains cable across the circuit board in the ca~;ing ',xbieh 
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Bofore connecting any emnpmwnt 
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Hl sanrple test on various zener diodes (quaLly and quick test). 

4.7.1 CONTI NUrrV TEST 

Thi:.; test WiIS carried out in order to verity nn open and sh<>rl circuit 

4,7.2 n.c OUTPUT VOLIAGES TEST 

rllea~:;ured by {<;;eding, an At: supply input of 21.0 vo1is at 50 l-Iz into the drcuit under test. 

The kHr.l\vmg results v ..... r.re obtained as shown in table 2.1 

·L7.J ZENER nlODE TF;ST1NG 

Lht;l '-vere compared to standard values lor zener diode testing (quality (u-ld quick test) 

zener diodes, and vic(~vers<l lor higher voltage zener diodes, To perfc,m1 quality tcst of i V to 

200V lerk{ Jiodes by d';c: practical dyr,arnic impedance metllo(L you n'.:quirc:~; to have i, 
variahle erC::. pmver supply vo!i.;:lge (0 to above j 20V) mId ClUTcnt Um,A to 1S0rn/\) 9JPply 

source. i\s shG\vn in the circuit of Dg 4.2 beh}w, 



fig 4,2 Zener Dlode under Tests across T erm§nats A and B 

for the zener diode being testezLResistor R 1 limit (he current through the diode \,,'itb Ih..:: 

diode is equal to th,,::z.cncr volti:lge. If the diode is connected i11 the OlmGSlte di.rection curn.;nt ... ..~. t . 

wi H 110w at a low voltage. t!swil!y less than 1 v(lIt. Current now at low voltage in hoth 

4.7.4 TEST FOR OPERATING VOLfAGE ANn KVFECIENCY 

PRoceDURE: 

l. 

operalingvo!uge is nded ;.md recorded the results are ShO\?-/l1 in table 2,4 the l..::ner diock is 
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'1- The efficiency: y:ilh thel};.:ner still under test. the unit is then 5\vitch to {H lei!!} in 

under tcstis!ndTicicnL 

;······(~6rvii·;()N·E~h~·····l··QiTi(:7i<---~-T·Q·lL\·r~1:i:\;·····r··rZ·~iIN···········I··li··f%:i)~·x v () 1.,]' i\ (; E 

l VI i TFST I TFST I ; i ,\CHOSS I' I -, I " , J ," 
Iji)---f~' ---\'i)8\S4-IO:9--~-I-?OO 
:··T6 ........................................ ·I···i"~;y····--~~"·+ .. i'j)6 ........................ ' .. 6:·;( .................... · .. ···6·X······--~; .. ~r7fi .. ·· .. ·· ................ . 

I JU 

j 4~~T·~······~············-· 

'ii.i'·············· ···················I··85--~br5 ...... "······lj7···I·i(j:(i!;-----I··j!I)·············· ·····1 

~ _____ • ____ N __ ~.~·.·.·.· ••••••••••••••••••••••• ____ • __ ;._ •••••••••••••••••••••• ___ •• ___ • __ ._.{~~ •• ~.....,." •••• ,.. •••••••••••••••••• ..;. •••••••• ____________ •••••••••• •••• : ••••••••• __________ ._. __ •• __ • ___ ~~ ••• { "."."" •••••••••• ___ •••• ; 

: ... I.~ ................ __ . __ ~ .. ~_ ......... v ... l.,~ .......................... ; ... ~:.~~~~ ........... _~_I ! ~:~ ...................... I .... l.~+ .. l:}~} ...................... !.~i~+ ......... ~ 
: 1 (; : : <;: : ,< on : ~'! I) : ; 4 no : j 60 

, .... ··'· ...................................... · .. · .. r··:--~·--· .... ---- .. ---- ...... r .. ~.· .. ;.;, ........................ l ... ~.:~.~~ ..................... !~~'::: ........................... : ........................... . 
2G 12U 14.U\I 1 ! 2;1 ! 14,uU i 16'~ 

r22 __ ·~=--...... j22J4:0=J_==-jl~60~= __ ~]6{}-: 
l \64 i 164 i 4,00 i L47 i 15.UO i 169 

L. __ .......................................... J_~~~,. __ .................. 1.. ................................. J_~ .. " ................ .L ............................ .. .1. .. ,,_ .. 
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4.3 PHOBLfM& ENCOUNTEREJJ DVRING CONSTRVCTION~ TESTING. ANn 

TYPING OF THr PROJECT: 

The rnaior !)foh1en1faced during the IjfOI'ecl \vorks, was thc I1'c(juent !)Q\ver Lilure (PH()"~) 
.I r ... 1.· ~. ". 

this took rnt: a longer period of timc to finish the construction and type sdting, I spfnd alrne,:J 

al.B.]itv test-This also took Inc a lot of til-ne troub1cshootim: at the end 1 have to ehan>rC" dB the 
~ .. .~. .../ ' . .' 

4,9 THE CIRCUIT lJMrrAT10N 

(1) The power raling of this project works within a minhnum of 160 vults and nn>, inwlH 

of220 volts 

1 velt up 200vuits and O-lOrnA curr~;;nt respf-divcly 



CH.APTER5 

CONCLUSION AND RECOM)\lKNOATION 

5,1 CONCLUSION 

corlducV.xl. 

The tester lrKldule is rellable and portahle t{)hav(~ around theworkshopw"l::ich nwkcs i l e<!si,~r 

{h-nl1 ! v volts up io 200 volts as \vel! a:.:; ~wner r:U1Ten.t lz fro111 0-20rnA with digital 

nmltimctre HS well (1S rniliammrter respectively. 

In this design V It; of 220k and. VR;z of 10k v.:ere chosen to be USt~d to sckct bot h dw 

rninimum and max.imum zener voluges and current of the (OmpOHent umh:.r test. 

RECOMAIEN DATIONS 

inbuHt inilianm,dre and the rnodulc tester should he improved ;;")1;0 able to I.c:;t lener dic>d(;'~~ 

HV;Jil<li::l!e in circu1:JJion nOl only a limited range fating in any further (k,igningl-~y dny one 

. - . d !'" ' ". ' \vlslllng to pro' .uce a .zen;;:)" <. wae tester In .future projcct. 
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ZENER nlODE DATA 

Zener voltage ii:> rneaBured umkr thermal equilibrium and DC k:::;i" condidon:<, ,':i the test 

Vi­
Type (Nom) 

1 r·J4719 3.6 

1 N4TS 1 4.3 

Peak CnnL 
, . 

R~ jCun-cut :Lfakagt~ L{~akageCtlTn:n1Currcnl 
LiB.,'. at ._, j (uv\) uA. Voltage: {mA.) . {mA) 

7()W 400 i1 '150 1 iLl,75 275 

1(; 400 69100 1 126G252 

9.0 4CH) 100 1190 

9.0 400 il 50 1{)70 :217 

lN4732-:L7 53 g.O 500 

I N47335.1 49 7.0 550 i1 
5J) ·600 i1 
.2.{) :70() 1 

1~·J4'736;6.8 37 3.5 '7()O ! 

4.0 ~7{H) \{\.S 
.. 
iOA 4.5 :700 f l~:> 

, ... 

28 )/) 700 iO.s 

.1 N4743 i 1.1 1910 700 :0.25 

li···iA744 ·15 1714 ., '.J. (.l, t,l i (') ') c.; . ; .. ",/ 

IN4745 16 15.5 16700 :0.25 

75{} 

12.):22 750 

'10 

.5 

5 

5 

40 

4 

<) 

,6 

8.4 

91. 

·9.9 

660 
(i05 

4:-.4 

414 

344 
'1104 ". ······b04 

1) )285 

13.7 

.225 

178 

146 

. i 33 

12i 

110 

tOO 

9! 

.61 

:57 

,.5{; 
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1 N4748 22 1 " i .5 23 750 .{t25 5 205 41 

l'r~'44 74<) 24 1 0.5 25 75{} , '. ") -:u.",j :S 19() -:S~ _. to' 

!lN475() )27 9,5 .15 :~7.50 l ~- ."") ~ /J,,,,,-, ,:) l2{}J) 11 70 34 
" 

1 >14751 ~3() "!LS 40 IOOO In-
'
5 

.; ' •. ~~k· " 22.8 : 1 ')( 
; • v J JO 

1!\{4752 33 , ,) 45 1 oon :0.25 25. , i 1 35 ; ...... ~ , .( iL" / 

1 N,r-' 36 
~ ,> 

50 1000 j025 :) : ..... "'"? .4 j125 '!~ .:. ! ~j ~~} " ' :4 i ( .. "'~ krJ 

.... '-

;025 t ;\4754 39 6,5 60 1000 :5 29.7 . ~ 15 .::23 'J.. 
" '" ..... ,,- ........ 

70 i{' ?t; ;lN4755 14·3 6.0 ::-s son .5 )32. 7 :~ 10 ; ..... ~ 
:' ..... ! ,\).~ •. l -",.1-

'" , 
N4756 (4"7 55 35.8 :95 1 9 ; , 

'" 

lN4757 ;~ I 5 .0 95 : ~ ... 1 500 in '')1;. 
~ ... ~M'''''' 388 !:9{) IS 

! N4758 56 4~5 , ((\ ".' 2000 \0.25 5 i42~{) ~80 1 6 

1 t'~4 7 5~) 62 4 j> I 25 2000 'r ")r :; i47. 1 i7() 14 .,} ,0 .• ,) : .... 

IN4760 />8 :.~ '" )50 !1(!( (' ,- 2- <; j 1 7 ;65 1 J , 
f ,--,-_ .. ,} I [u, :) ; .... 

'lN4761 (75 
., -') , 

75 :woo in 2') :5 56.0 :60 I' ..Y •.. :) J :\ .... "c,.' ,;., 

" 

62.2 !~J~ 1 N4762 82 ., n 200 3000 )025 5 f 1 .J".J : .... c~. 

i r .. ··J4 763 9\ 2,8 250 !}OOO ;Q'1<:; 
~ '- < .. ~./ 5 :~69 ~2 l50 10 

......... 

IN4764 IUn 2.5 .35{} 3000 ~O ..... ') 
, "t." :76,0 AS <} 

2. 1(:: = dynamic resistance at the stated test eurn::m 

3. R .. ?: ::: dyruln1ic resistan.ce at tIle current sh.o·\vn in ttle next c.()lurnn 

4, Leab1ge current '" current through the zener below the knee !Jf the /.,cner conducfun 

curve} at the voltage sho'\vn in the next column 

6. Continuous current ::: nmximurn continuous current, assmning tbat the lcad:_" <U IOmnl 

from the body ~:re at nrubicnt temperature 
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.- ....... -................. --- ...... --........... ,.. ...... -- ...... ---~~,.,.,.,. ... -..... ------.......,.,.. ........ --- ...... ---~ .•.• ,. .... -........ -.. -~,. ............. ----~ ...... ,. .... -- ..... -------~ ......... ---_ ..... --_ ... _-_ ......... _-

h (min) 

...,.". ........ -...... ---~,... ..... -- .... -.-~~,. .. ,. .......... -... -~ ......... -...... ----~ .. ,. ...... -.... -.-.-~ ............... ----.................. ,. ............ ---.. -............ ,. ....... -- ....... ---~~-.•....... --- ...... ----.. ~ .... -...... -. 

lOmA 15mA 

Stn/\ lOrnA 

20v to 3<)v 

TABLF: 1: !\laximum and 'linin-uun Test Current Vadnes 

.---- .... ---~-............. ---- ..... ---~ .. ,. .... -- ...... ---~,. ...... -- ...... ---~'" .. ,. ..... -- ....... ---...........,. ....... -.- ...... ---.........,. .. ,. ............ ----~.~ ............... ----~ .... .... ........ ----~.- ....... ------ .... ---

h (min) h (m~u.) 

-~ .. ~~ .... -- ..... ----~ ........ -- ...... --~.--.-.... -- ..... --~.......".~ .......... -..... -.---~~ ...... -- .... ----........"...~~~ .... -- ..... -.--~ ..... -- ....... ----.......... ~..... . ...... ----~....,..-...... - ......... --.~-...... . 

lOEl/\ l.5nu\ 

13 to 27v 

2nu\ 

47v to 75v I.SmA 

lUi.A 201A 
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