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jeme wvn trafo, ochranne diody
a kondenzatory pomocou DMM na skra-
ty. Ak su tieto suciastky OK, otestujeme
rezistor (vacsinou s tavnou poistkou ) na-
pajajuci B+ primame vinutie transforma-
tora. Potom premename diddy na sekun-
darng] strane transformatore na skraty
a zvody. Tiez prekontrolujgme zvod blo-
kovacich kondenzatorov v jednosmernom
zdroji napajajucom primarne vinutie trans-
formatora. Prilis nizka hodnota ekvivalent-
neho serioveho odporu tvori zvod, ktory
moze sposobovat ich prehrievanie, cel-
kovl stratu kapacity a zvysenu zataz ob-
vodoy zdroja.

Pokial je viaetko v ponadku, odpojime
konektor horizontalnyeh vychylovacich cie-
viok a otestujame ich pomocou testera. Tie-
to by mali rezonovat asi sedemkrat. Pokial
prezvananie vychylovaciek dopadne dob-
re, aZ vtedy odspajkujeme vietky wyvody
split trafa. Pokial sa rezonancne kmity utl-
mia rychle, aj ked je vietko odpojene —
split trafo je jednoznacne vadne. Viacere
transformatory kmitaju viac ako 8 krat,
ale niektore zase len styri az pat krat. Freto
je vhodne potyrdit si diagnozu skuskou na
identickom transformatore, ktory je urcite
dabry - pokial jg to mozne. Obéas sa stava,
Ze split trafo je vadne, ale pri skuske teste-
rom zavadu necdhalime, pretoze je zapri-
cinena zvodom alebo iskrenim, o sapreja-
vi az v prevadzke pri plnom napati. Tento
problem sa obéas prejavi zvysenym odbe-
rom prudu primarneho napajacisho obvo-
du, falosnym kmitanim a (alebo) znizenym
napatim na koncovom tranzistore riadko-
veho rozkladu.

Popis zapojenia a konstrukcie

Scheéma zapojenia je sice jednoducha,
ale pritom elegantna. Zaradenie pozosta-
va z troch aktivnych prvkov — integrova-
neho obvodu LM393, co je dvojica ope-
racnych zosilfovacov, tranzistora BC328
a CMOE 4015 — dvojica stvorbitovych po-
suvnych registrov. Tester sa pripaja pria-
mo na skusany obvod bez prerusenia za-
pojenia (zariadenie musi byt odpojene od
napajania 220 V a vsetky elektrolyticke

nk 2.EME Iy o S IERCELR 4
aleE F.;.-.....-._..._:FF —

Lffomenens
b

WS ETY  sooav

BN =006y 1006

Obr. 7 - Priebeh kmitoétovej
charakteristiky na dobrom
a vadnom transformatore

kondenzatory musia byt dplne vybitel) na
zem a kolektor koncoveho tranzistora ge-
neratora riadkoveho rozkladu., Rada ds-
mich svietiacich diod sluzi ako indikator
kvality testovangho vinutia. Zapojenie je
v principe moZne pouzit na aj skusanie
rezonancie obdobnych vinuti. Napajanie
zabezpecuju 4 kusy mikrotuzkovych al-
kalickych monoélankoy,

Vzhladom na poufitie beznych suci-
astok v klasickych puzdrach, aj doska plos-
nych spojov len jednostranna. Na bocnej
strane su rozmiestnene LED diody, ktore
vytvaraju stlpcovy bargraf. Mézeme odli-
sit rézne urovne pomocou farieb LED.
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Obr. 8 - Zostavena doska plosnych

spojov testera VN transformatorov
Hodnoty sudiastok nie su velmi kriticke,
u metalizovanych rezistorov uplne vyho-
vuje dnes uzZ bezna tolerancia 1%, elekt-
rolyticke kondenzatory volime s jednos-
trannymi vyvodmi. Ostatne koendenzatory

su osvedéeng MKT typy.

FPodla vlastneho uvazenia moZeme cele
zanadenie vlozit do vhodng| plastove] skrin-
ky, kde po boku vyrezeme otvory pre LED
a vyvedieme testovacie vodice, opatrene
krokosvorkami. Privybere krabicky pamata-
jme aj na priestor pre drziak na baterie.

Zaver

Livedeneg zapojenie a jeha popis bolo
prevzate, preloZzeng a ciastoéne uprave-
ne zo zdrojov na internete. Pévodne bola
tato konstrukcia uverejnena v austral-
skom hobby casopise ELECTRONICS
AUSTRALIA v auguste 1298, odkial ju
prevzal do svojho elektronickeho maga-
zinu Dick Smith (Dick Smith Electronics).
WV pdvodnom zdroji bola konstrukcia kon-
cipovana ako modul vhodny na zabudo-
vanie do meracieho pracoviska. Fredny
panel tvoril masivny cierny eloxovany

Obr. 9 - Predny panel

hlinikowy plech, na ktory boli vwvedenea
dve svorky pre meracie vodice, dalej spi-
nac napajania a cele to tvorilo komplet
spojeny navzajom distanénymi stlpikmi.
Blizsiu predstavu o pévodne| konstruk-
cii sl mdZete urobit podla obrazkov. ..

Tento prispevok mal za ciel ukazat
citatelom KTE ako je na internete mozneg
najst kvalitny a prakticky navod na stav-
bu elektronickeho zanadenia, ktore mé-
Zete neskdar vwwuZit v servisnej praxi ale-
bo pri laboratarnych pokusoch.

Rozpiska suciastok pre VN

trafo tester

Resistory

(Véathky 5% 0.25W uhlikové)
R1.2.3141M

R42.2M

R5,16 47k

R&.7.9,

R17-24 1k

Re270chm

R10,15 4.7k

R1133k

R12 150k

R13 10k

Kondenzatory

C1 100uF 16/25WW

RB elektrolytickes

23,67 0047uF MET

C4 0.01uF MKT

C6 100pF diskoveé keramicke
Palovodide

01,22 1MN914 7 1M4148 kremikova dicda
01 L3223 dvojity komparator

[O2 4015/ MC14015/ CDA4015
chojity 4-bit posuvny register
LECH.2.3 Plocha éervena LED
LED4 5 Plocha zta LED

LEDE,7.8 Plocha zelena LED
T1BCa2a/2M5819 PNP

kremikowy tranzistor

Dstatné

doska plognych spojov, 51 x T6mm:;
plasticka skrinka 130 x 68 x 41mm:;
predny parel; driak baténi pre 4 x AdA Glanky;
tlasitkowy vypinad, 1 ks DIPE pética pre 10:1 ks DIP1E;

1 % éervena, 1 x dlema 4mm zdierka
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Jcvzvanact” cyklus okolo 15% hodnoty po-
Clatocneho impulzu. Vseobecne plati, ze
POKIAL SVIETIA STYRI A VIAC DIOD JE
KONCOVY STUPEN OK. Viacej o éinnosti
zariadenia si povieme po podrobnom po-
pise jeho obvodov. V tomto momente staci,
ak uvedieme ze tester pouZiva impulzy niz-
keho napatia a preto je pouzitelny pre tes-
tovanie priamo v Zapojeni, o Znamena,
ZE NIE JE NUTNE ODPAJAT AKEKOLVEK
SUCIASTKY A KONEKTORY.

Popis chvodov:

Zariadenie v podstate pozostava z 3 jed-
noduchych éasti:

1.generator impulzov nizke| frekvencie
2. komparator prezvanace]” amplitudy
3.stlpcovy LED display

Nizkofrekvenény impulzny
generator

MNapatovy komparator [C1 tvori nf osci-
lator, Ktorgho wvystup na pine 7 je zosilneny
privedenim na odporovy delic Re, B7 v klad-
ne| napatove] vetve. V zavislosti od ¢aso-
vig] konstanty, definovaneg] C2 a RS/D1 pin
7 spina potencial do zeme na priblizne 2
ms kazdych 100ms. Takto sa wyivaraju im-
pulzy o dizke 2 ms, kicré sU pouzité ne-
skor pri testovani. Ked pin 7 1C1 zopne do
Zeme, (1 je privedeny do saturacie bazo-
vym prudom cez BT a jehe kolektorove na-
patie vyskodi na +6V, o spdsobi dve vec:
« 6 vspolupraci s B16 vysle kladny
impulz v dizke asi 5 ms na RESET vstup

TODAY

Obr. 3 - eat
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Obr. 2 - Plosny spoj a jeho zapojeni

LOPFT/FET TESTER

stvorbitovych posuvnych registrov [C2a
a IC2b, naco tieto zopnu svoje vystupy
do Jow" drovne a vypnu vsetky LED.
Obvod sa takto pripravi na dalsi test.

« Vtom istom ¢ase prud ckolo 20 mA,
ktory tecie cez R8, privedie D2 do stavu
nizkej impedancie a vytvori na nej ubytok
napatia okolo 650 mV. Toto napétie je pri-
vedeng cez C3 na testovacie vodice
a primarne vinutie VN transformatora. To
sposobi rozkmitanie tohto obvodu okolo
jeho prirodzeneg| rezonancng| frekvencie
Zapricinegng pritomnostou C3 (ktory pra-
cuje ako rezonancry kondenzator pn tes-
tovani transformatora)

Komparator rezonancnej
amplitudy

Hezonancneé vinenie je privedens cez
C4 na invertujuci vstup komparatora [C1b,
na ktorom je delicom R11 a B12 nastave-
ne napatie ckolo +490 mV. Na D32 vznika
prechodom cca 1mA prudu referencne
napdtie okolo 600 mV, ktore je privedene
na neinvertujuci vstup C1b. Toto zaistuje
spolahlive preklapanie vystupu 1O medzi
jeho nizko a vysoko napatovymi urovha-
mi. Vysledkem spracovania je  invertova-
na a na obdlznikove impulzy pretransfor-
movana rezonancna frekvencia na
vystupe [C1b, pricom rezonancéna ampli-
tuda je crezana na priblizne 15% jgj pdvod-
nej hodnoty. Tieto cbdlznikove impulzy su
privedens priamo na hodinove vstupy po-
suvnych registrov 1C2a a [C2b.

Obr. 4 - sclogo-green&gold

Stipcovy LED display

|C2 pozostava z dvojice identickych
stvorbitovych sériovo(vstup)/paralel-
nychivystup) posuvnych registrov, spo-
jenych do jedne] osembitove] jednotky,
pricom kazdy vystup ovlada jednu LED
na slpcovom displeji cez rezistory R17
aZz H24. Seriovy datovy vstup prvej casti
j2 pripojeny permansntne na napajacie
napétie (pin 15) — logicka 1.

Princip merania

Frvych Sus od zahajenia noveho
2 ms dlheho meracieho impulzu su obidva
posuvne registre na vsetkych vystupoch
rasetovana do nuly. 'V tom istom case je
cez vystup 1C1b privedeny avodny klad-
ny impulz na transformator, pripoji hodi-
nove vstupy obidvoch posuvnych regist-
rov na logicka 0 (low feveall pokial nie su
testovacie vodice skratovane.

AK je primarne vinutie v poriadku,
v priebehu niekolkych dalsich mikrosekind
zacne rezonovat. Kazdy takio wvytvoreny
impulz priblizne 15 % nad jgho inicializaé-
nu hodnotu wytvord logicky vyscko Grovio-
vy impulz, ktory bude privedeny na hodi-
nove vstupy posuvnych registrov. Toto
spdsobi, 2e logicka 1 na pine 15 1C2 posu-
nie stav registra o jednu hodnotu. Nezale-
Zi na tom, &l vinutie transformatora zarezo-
nuje viac ako 8 krat, vsetky LED zostanu
svietit aj nadalej. Takze vysledkom mera-
nia je, Ze kazda LED dioda signalizuje oko-
lo 15 % pdvodne] hodnoty meracigho im-
pulzu a tento stav zotrva az do Startu
dalSieho 2 ms meracieho impulzu.

Pouzitie a cbmedzenia

Zariadenie bolo poskytnute na odsku-
Sanie viacenym profesionalnym senvisnym
technikom na dihsi ¢as, aby sa overila
v praxi jeho vyuzitelnost. Z vysledkov vyply-
nulo, Ze tester je moZns s uréitymi obmed-
Zeniami pouzit na priame testovanie bez
nutnosti odpajat podozrive sudiastky. Nie je
to viak mozne vzdy, vzhladom na tesne
prepaojenie viacerych poruchovych kompo-
nentov. Majviac sa csvedcil postup postup-
neho odpajania cbvodoy, ktore su pripoje-
ne cez konektory. Takto mézeme otestovat
a] vinutie vychylovacich cievok. Pokial stale
nenajdemes pricinu poruchy, nakonisc pris-
tupime k odpojeniu primameho vinutia
transformatora aspon jednymwyvodom. Od-
porucany postup testovania je napriklad:

Majprv pripojime tester medzi kolektor
a zem koncoveho tranzistora pripojene-
ho na vn transformator. Ak sa nerozsviet
Ziadna alebo len malo LED diod, otestu-
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Assembly Manual

In-circuit LOPT/FBT
Tester

by Bob Parker

oo K 7209

DIC MITH

PROJECT INFORMATION SUPPLIED BY
ELECTRONICS AUSTRALIA - August 1998 Issue

—

www.electronicsaustralia.com.au
electaus@magna.com.au

ACN 000 908 716

KIT

Please read Disclaimer carefully as we
can only guarantee parts and not the
labour content you provide.

WEBSITE:
E-MAIL:

Here’s the design for a low cost, easy to build and use battery operated ‘shorted turns’ tester for
line-output or ‘flyback’ transformers, and other HF wound components like deflection yoke wind-
ings and SMPS transformers. Tests have shown it capable of finding at least 80% of LOPT/FBT
faults, so it can save a lot of time and trouble. Small and rugged, it's well worth a place in the toolk-

it of anyone involved in servicing TV receivers, video monitors and computer power supplies.

f you're reading this, then chances are

that you'rea TV and/or computer mon-
itor repair technician - who doesn't need
to be told that horizontal output stage
faults cause more than their fair share of
headaches! Operating at high voltages,
frequencies and power levels, many
components in this part of the circuit are
highly stressed, and failures are not only
common but their cause is often hard to
identify.

The usua symptom of a major hori-
zontal output stage fault is a serious
overload of the DC power supply feeding
the primary winding of the line output
transformer, or "LOPT' for short (called
the “flyback' transformer or "FBT' in
North America). This is often accompa
nied by a collector-to-emitter short cir-
cuit in the horizontal output transistor or
"HOT".

(For consistency, wel'll be referring to
the line output transformer asthe "L OPT"
throughout this article - North American
readers please mentally substitute “fly-
back' for this term!)

Any of quite a few possible compo-
nents could be the cause of such afailure,
the more common being one of the high-
speed rectifier diodes fed by the LOPT's
secondary windings, including the diode
stack(s) which produce the extra-high-

tension (EHT) supply of around 25 kilo-
volts for the final anode circuit of the
cathode ray tube. It's also possible the
HOT has failed simply from old age or
overheating due to  unevenly-
applied/solidified heatsink compound.
Another occasional culprit is an insula-
tion breakdown in the deflection yoke's
horizontal winding.
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Text and illustrations courtesy of Electronics Australia

However the failure which service
technicians dread is a shorted winding in
the LOPT itself. Unfortunately LOPTs
tend to be specifically designed for the
make and model of the TV or monitor
they are used in, which can mean alot of
hunting around for a replacement. In
addition they are hardly ever cheap, and
not always physically easy to replace.

In short the LOPT is not a component
which is easy to test by substitution, and
a service technician needs to be as cer-
tain as possible that the LOPT really is
defective, before tracking down a
replacement!

Identifying faults

Severa techniques have been devel-
oped over the years for identifying faults
in horizontal output stages, and testing
LOPTs in particular for the presence of
shorted winding turns.

The components in the horizontal out-
put transistor's collector circuit, includ-
ing the LOPT's primary winding, deflec-
tion yoke horizontal winding, and tuning
capacitors form a reasonably low loss
(high Q) resonant circuit, especiadly at
low voltage levels.

Most testing techniques, including the
one used in this design, are based on the
fact that nearly all serious faults in the



horizontal output stage will greatly
increase the losses in the LOPT's
primary circuit. That is, they lower
the Q.

We chose the principle of “ring'
testing as the basis for this instru-
ment because it's easy to implement
with relatively simple circuitry and
common components, and produces
predictable results with no need for
calibration.

Tek GMLA 2.5{\15:5 o Aci]s 2 00.00 voc
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by C2, R4 and R5/D1, pin 7 pulses
down to ground potential for about
2ms every 100ms, and it's during
these low-going 2ms pulses that
each ring test occurs.

When IC1 pin 7 drops low, Q1 is
driven into saturation by its base
current flowing in R7, and its col-
lector voltage jumps to the +6V
supply, which makes two things
happen. First, C6 in collaboration

"Ring' testing gets its name from
the fact that when a fast pulse is
applied to the primary winding of
the LOPT, the total inductance and
capacitancein the circuit will produce an
electrica “ring' - a decaying AC voltage
which can have a duration of a dozen or
more cycles before it reaches a low
value. It'sthe electrical equivalent of tap-
ping an empty glass; in each case, an
energy impulse generates damped oscil-
lations.

Waveform "A'in Fig.1 shows the HOT
collector voltage waveform in a typical
fault-free TV (a General Electric
TC63L1 in this case), in response to a
pulse from this tester. However if the
losses in the horizontal output circuit are
increased, the amplitude of the “ringing'
waveform will decay much more quick-
ly. Waveform "B' shows the effect of a
shorted rectifier diode on one LOPT sec-
ondary winding of the same TV, but note
that a shorted LOPT winding or several
other faults would have a similar effect.

A collector-emitter short in the HOT
or a shorted tuning capacitor will result
in no ringing at al, indicating a really
major fault.

So to do an initial check of a horizon-
tal output stage, with this tester, you first
make sure the TV or monitor is de-ener-
gised(!). Then you simply switch the
tester on, connect the ground lead to the

Flg.1: Ringing waveforms from ‘good’ (top) and
‘shorted winding’ line output transformers, in
response to the tester’s pulse.

chassis and the "HOT Collector' lead to
the horizontal output transistor's collec-
tor. One LED will illuminate for each
‘ring' cycle above about 15% of the ini-
tial pulse value, and in general if four or
more LEDs are glowing, the horizontal
output stage is OK.

We'll talk more about using the tester
|ater, after the circuit description. For the
moment though, it's worth mentioning
that because the tester uses alow-voltage
testing pulse, it is suitable for testing
LOPTSs "in circuit' - i.e., without having
to disconnect the yoke or other connec-
tions.

Circuit description

At first glance the circuit in Fig.2
might look a bit complicated, but it real-
ly consists of three quite simple sections.
These are the low frequency pulse gener-
ator, the ring amplitude comparator and
the LED bar-graph display. We'll now
look at thesein turn.

1. The low frequency pulse genera-
tor: Voltage comparator IClaisset up as
alow frequency oscillator, whose output
on pin 7 is normally pulled up to essen-
tially the positive supply rail by R6 and
R7. Due to the time constants produced

with R16 sends a positive pulse of
about 5us duration to the reset pins
of four-bit shift registers 1C2a and
IC2b, which drives al their outputs
to a low state - switching off al the
LEDs, in readiness for a new ring test.

At the same time, about 20mA flows
through R8, driving D2 into a low
impedance state and dropping about
650mV acrossit. The voltage step across
D2 iscoupled via C3 to the test |eads and
the LOPT primary winding, causing this
circuit to “ring' abit below its natural res-
onant frequency due to the presence of
C3 (which functions as the resonating
capacitor when testing an LOPT on its
own).

2. The ring amplitude compar ator:
The “ringing' waveform is coupled by C4
to the inverting input of comparator
IC1b, which is DC biased to about
+490mV by thejunction of R11 and R12.
D3 isconstantly forward-biased by about
1mA flowing through R10, and its entire
voltage drop of about 600mV is applied
to IC1b's non-inverting input as a refer-
ence voltage, via R13. R14 produces a
small amount of positive feedback
around IC1b, ensuring that its output
switches cleanly between its low and
high voltage levels.

The result of all thisisthat an inverted
and sguared-up version of the ringing
waveform appears at the output of 1C1b,

BATT
+
R1 é Qi R10 R15 15
BC328 4.7k 4.7k
M2 c6 14 DATA 16
100pF J— RESET A A Vee
1l 51RESETB 1c2
swi L] —
POWER 4 4015 C7 mmm
CLKA 0.047uF
8
C1 R8 CLKB DATA Vss
+| 100uF 2700 QOA Q1A _Q2A Q3A B QOB Q1B Q2B Q3B
S 2700
= 13 12| 1 2 7 5 4 3 10
v T c3 C4 R17$ R18% R19%> R20. R21$ R22S> R23%> R24
(axrnn) | R2 0.047uF  0.01uF kS ke ke 1k K ke ke Tk
I M2 47k D1 1 | =
- |
- N4148 T N N (N T BN (RN N
>
c2 R9 A SN LED1| LED2| LED3| LED4 LED5| LED6| LED7| LEDS
T 0.047uF 1k 1N4148 RED| RED| RED| YEL YEL | GRN| GRN| GRN

[

EARTH

HOT

(Collector)

Fig.2: The circuit is simple, but elegant. IC2 shows clearly how many rings are supported by the inductor under test.
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until the ringing amplitude has decayed
down to about 15% of its initial value.
This square wave is connected straight to
the clock inputs of shift registers 1C2a
and IC2b.

3. The LED bargraph display: I1C2
consists of a pair of identical four-bit
seria-in/paralel-out shift registers, con-
nected to form a single eight-bit unit,
with each output driving one LED in the
“bargraph’ display via resistors R17 to
R24. The seria data input of the first
stage (pin 15) is permanently connected
to the positive supply, or logic 1.

One measurement

For the first 5us after the commence-
ment of a new 2ms measuring pulse,
both shift registers are reset to zeroes on
al outputs, as described earlier. At the
same time the initial positive pulse
applied to the LOPT drives IC1b's out-

Parts List

Resistors

(All 5% 0.25W carbon)

R1,2,3,14 1M

R4 2.2M

R5,16 47k

R6,7,9,

R17-24 1k

R8 270 ohms

R10,15 4.7k

R11 33k

R12 150k

R13 10k

Capacitors

C1 100uF 16/25VW
RB electrolytic

C2,3,5,7 0.047uF MKT

C4 0.01uF MKT

C6 100pF disc ceramic

Semiconductors

D1,2,3 1N914 / 1N4148 silicon
diode
IC1 LM393 dual comparator
IC2 4015 / MC14015 / CD4015
dual 4-bit shift register
LED1,2,3 Rectangular red LED
LED4,5 Rectangular yellow LED
LED6,7,8 Rectangular green LED
Q1 BC328 / 2N5819 PNP

silicon transistor

Miscellaneous

PCB, ZA1137 51 x 76mm; small (UB3)
plastic case, 130 x 68 x 41mm (DSE H-
2853); front panel; battery holder for 4 x
AAA cells; battery snap ; power switch,
push on/off; one DIP8 IC socket, one
DIP16; 4 x tapped spacers; screws,
nuts and washers (see Screw size and
allocation guide); 1 x red, 1 x black 4mm
banana sockets; test leads with 4mm
banana plugs; double-sided adhesive
tape; wire, PCB pins, solder and instruc-
tions.

put, connected to both shift registers
clock inputs, to a low (logic 0) level -
unless the test leads are shorted.

If the LOPT primary circuit is OK, it
will ring during the next severa hundred
microseconds. For each ring above about
15% of its initial value, it will cause a
high-going pulse to be applied to the
shift register clock inputs, resulting in
the logic 1 on IC2 pin 15 being moved
one shift register stage further along. It
doesn't matter if the LOPT rings more
than eight times - al LEDs will still
remain illuminated.

So the overall result is that one LED
illuminates for each LOPT ring cycle
above 15% of the initial level, and this
condition remains until the start of the
next 2ms measuring pulse. Phew!

Usage & limitations

In order to assess the usefulness of this
design, we gave several prototype
LOPT/FBT testers to technician friends
to evaluate for many months, then asked
for their comments and thoughts on how
to put the tester to best use.

The first response is from Larry Sabo,
an experienced monitor technician in
Ottawa, Canada who also suggested the
front panel layout:

One of thefirst things | do to check out

®)

a monitor is connect the tester between
the HOT caollector and ground. If no or
only a few LEDs light, | check the HOT,
damper diodes and tuning caps for
shorts using a DMM. If these are OK, |
check for an open fusible resistor in the
circuit feeding B+ to the LOPT, and for
shorts/leakage in diodes on the LOPT
secondaries. | also check the bypass
capacitor on the DC supply to the LOPT
primary for excessive ESR.

If these check OK, I ring the horizontal
yoke with its connector unplugged. It will
normally ring seven times on its own. If
the yoke rings OK, | unsolder all but the
LOPT primary winding and ground pins,
and ring the primary. If the primary still
rings low with everything else discon-
nected, the LOPT is probably defective.

Most LOPTs on their own will ring 8+
times, but some ring only four or five,
even when they are perfectly normal. So
it is prudent to confirm the diagnosis by
ringing an identical known-good LOPT,
if at all possible.

Sometimes an LOPT is defective, but
still rings normally with the tester, e.g.
due to leakage or arcing that only occurs
at full operating voltage. The problem
will sometimes be manifest by heavy
loading of the B+ supply, spurious ring-
ing and/or reduced voltages on the HOT
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Fig.3: Use this PCB overlay and the faci
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collector, or excessively high EHT result-
ing in HV shut-down.

Because this tester uses impulses of
only 650mV to minimize the forward
biasing of semiconductors, such defects
will not be reflected in the ring count.
Under these circumstances, | check for
measurable leakage resistance between
the EHT cap and the other LOPT pins. It
should be unmeasurable, otherwise the
LOPT is defective.

If I have gone through the above tests
and have these symptoms and a normal
ring count on the tester, the diagnosis
can usually be confirmed only by substi-
tuting a known-good identical LOPT, or
by testing with a chopper similar to the
one described in Sam Goldwasser's
Electronics Repair FAQ, located on the
Internet at http://pacwest.net/byron13/
sam/flytest.htm.

Something else | do when testing a
LOPT isto supply it with a reduced B+
to enable scoping the HOT and measur-
ing EHT (in situations where the monitor
goes into HV shutdown). To reduce the
B+, | use two light bulbs in series, one
end to B+ supply, centre-tap to LOPT B+
connection, other end to ground. One
bulb is 60 watts, the other is 100, so | can
reverse the end leads and increase or
decrease the B+ value used in testing.

At the outset, when | have power sup-
ply cycling but have confirmed there are
no shorts from HOT-C to ground, | sub-
gtitute a dummy load (60W bulb) for the
LOPT where the B+ enters, to see if the
power supply works with the LOPT out
of the equation.

Screw Size and Allocation
Guide

Printed Circuit Board to Spacers
4 x Screw M3 x 6mm (zinc plated)

Front Panel to Spacers
4 x Screw Countersunk M3 x 6mm (BIk)

Front Panel To Case
4 x Screw Countersunk No4 x 6mm (BIk)

Resistor Colour Codes

Value 4 Band (1%)
270R Red-Vio-Brn-Brn
1K Brn-Blk-Red-Brn
4.7K Yel-Vio-Red-Brn
10K Brn-Blk-Org-Brn
33K Org-Org-Org-Brn
47K Yel-Vio-Org-Brn
150K Brn-Grn-Yel-Brn
M Brn-Blk-Grn-Brn
2.2M Red-Red-Grn-Brn
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The assembled PCB, which supports
virtually all of the circuitry.

Overall, the LOPT tester can identify
about 80% of LOPT failures. When try-
ing to solve a puzze, if someone offers
information that isright 80% of the time,
it's a lot better than having to guess
100% of the time, especially if the anteis
the price of a LOPT and wasted, valu-
able time.

Michael Caplan does general electron-
ic servicing in Ottawa, and added the fol-
lowing useful pointsin relation to TVs:

It's pretty straightforward to use, with
the usual precautions of ensuring that
the under-test unit power is off and any
caps are discharged.

When testing an LOPT in circuit, it
might be necessary to disconnect some of
the LOPT terminals, and/or yoke plugs
that could load it down and upset the
readings. The tester will often not detect
bad HV diodes in integrated split-diode
LOPT units, nor shortgarcing that is
voltage dependent - but then no other
passive tester does either.

| have found it useful for checking TV
deflection yokes, both horizontal and
vertical. A good yoke lights at least five
and typically the full eight LEDs.
However, many yokes have built-in par-
allel or series damping resistors, and

5 Band (1%)

Red-Vio-Blk-Blk-Brn
Brn-Blk-Blk-Brn-Brn
Yel-Vio-Blk-Brn-Brn
Brn-Blk-Blk-Red-Brn
Org-Org-Blk-Red-Brn
Yel-Vio-Blk-Red-Brn
Brn-Grn-Blk-Org-Brn
Brn-Blk-Blk-Yel-Brn
Red-Red-Blk-Yel-Brn

these must be temporarily disconnected.
Otherwise the reading will be low, even
though the winding itself is fine.

The tester can be used for checking
high-Q transformers such as those used
in SMPSs. However, my experience has
shown that it will not provide more than
a two or three LED indication for good
TV horizontal drive transformers. It can
be used for these, however - to indicate
shorts (no LEDs lit). On the other hand
the ESR Meter (Dick Smith catalog num-
ber K-7204) can do much the same with
these low resistance transformers.

Wayne Scicluna services TVs in
Sydney, and is the technician who talked
me into developing the tester in the first
place. Here are his hints:

If you've already checked for the more
obvious leaky and shorted semiconduc-
torsand capacitors etc., and are still get-
ting a low reading on the tester, there are
some other traps to avoid.

You need to get a good connection with
the test leads, because contact resistance
can cause a low reading. The same
applies to defective solder joints in the
horizontal output stage, especially on the
LOPT itself and HOT. In fact connecting
the tester with clip leads, flexing the
board and wiggling components is a
good way to show up bad solder jointsin
this area.

Body conductivity can also cause a
lower than normal reading if you're
touching the test leads and your skin is
damp. Low readings can also be caused
by having the test leads reversed, i.e,
connecting 'HOT Collector' to chassis,
and by faults in an external voltage
tripler.

How to build it

Before soldering anything to the print-
ed circuit board, hold it up to a bright
light and examine the copper side care-
fully for fine track breaks and especially
whiskers or bridges - particularly where
tracks pass close to component solder
pads.

Referring to the board overlay in Fig.3,
begin installing the components, starting
with the resistors and diodes and work-
ing your way up to thetall onesincluding
the four PCB pinsfor "GND', "HOT" and
"+6V' terminal connections- but leaving

Capacitor Codes

Value IEC Code EIA Code
100pF 100p 101K
0.01uF 10n 103K
0.047uF 47n 473K

Text and illustrations courtesy of Electronics Australia



the LEDs off the board for now. Take
care with the orientation of the polarised
components, including the IC sockets.

With everything but the LEDs installed
on the PCB, once again illuminate it
from the top, and check for and correct
any solder bridges or other problems.

Now turn your attention to the front
panel, mounting the banana sockets and
the power switch in their respective
holes.

Attach the tapped spacers to the cor-
ners of the board using plain 3mm
screws, and solder long component lead
offcuts to the "GND', "HOT Caollector'
and "+ solder pads, followed by the bat-
tery snap's black wire to the *-' pad.
Then, without soldering them, poke the
leads of al the LEDs through their
respective holes in the board. Make sure
the coloured LEDs are in their correct
places, and that al the (long) anode and
(short) cathode leads are correctly orient-
ed as shown in Fig.3.

Using black countersunk 3mm screws,
attach the front panel to the board assem-
bly and place the whole thing face-down
on a soft flat surface. Manoeuvre all of
the LEDs into their cutouts in the front
panel, and push each LED down slightly
to ensureitsfaceislevel with the front of
the panel. In the unlikely event that a
LED won' fit, use a small file or similar
to remove the excess powder coating
inside the hole.

Now solder all the LEDs into place,
then connect the test lead sockets and the
closest terminal of the power switch to
their respective wires from the board,
and finally the red battery snap wire to
the free switch contact (Ref. to Fig.4.
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Fig.4: Shows how the battery snap (positive lead) is wired through the switch to
the printed circuit board. Note, as the component overlay shown is viewed from
the copper side of the PCB, wiring terminations for the Power and Hot
Collector/GND should be made to the PCB pins on the component side of the

board.
wiring diagram).

Snip off the battery holder's PCB
mounting pins, then install four "TAAA'
cells into it. Connect the battery snap to
the terminals, and switch the unit on. If
everything's OK then the bottom red ("1')
LED will illuminate, and shorting the
test leads will cause it to go off.

An effective way to test the unit is to

Text and illustrations courtesy of Electronics Australia

connect the test leads to the primary
winding of a known good LOPT out of
circuit, which should bring al eight
LEDs on. Then thread a loop of solder
around the ferrite core of the LOPT
(smulating a single shorted turn), and
the LED count should drop to 1-3 as the
loop is closed.

If everything's OK, use double-sided
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No4 x 6mm
Countersunk

adhesive tape to stick the battery holder
into the bottom of the case, with the cells
aligned in a “north-south' direction for
easiest access. All that remains to be

SIT screw

o Countersunk
g _— soew  T—_

M3 x 6mm

¥ ¥

—
Case pillar | Spacer
\\ AN
Case\ ;

T [ ol \
T3 socket !
=

Front panel

il

£

Battery holder

g PCB

N
M3 x 6mm
Pan head
screw

Double-sided
tape

tape.

done now isto screw the front panel into

place and try out your tester on some

LOPTs and their associated circuitry.
Finally, our sincere thanks to Larry

Fig.5: Shows how the PCB with LEDs is mounted to the front
panel using 19mm hex tapped spacers. The battery holder is
fixed to the bottom of the case by two pieces of double-sized

Sabo, Michael Caplan and Wayne
Scicluna for their assistance in complet-
ing this project. We couldn't have done it
without you!

Winding a Test Coil

In order for constructors to test the unit once assembled we have provided details
and parts to construct a simple transformer coil which enables the circuit to ring all

'8' LEDs.

Please refer to the following for coil details.

1.Using the balun core provided, wind around 45 turns (tightly wound) through
the two centre holes as shown in the accompanied photo.

2.0nce completed trim lead length to approximately 50mm and clean the enamel
from each lead end so that a positive connection can be made.

3.Now test the coil, the unit should display and ring all '8' LEDs. By simply feed-
ing through an additional winding and shorting the ends will reduce the rings to
either 1 or 2 LEDs giving a good indication that the unit is working correctly.

Parts Supplied
1 x Balun core (R 5440)

1 x Enamel copper wire (30B& S or 0.25mm dia x 2 metres)

Assembly Notes

DIC MITH

ACN 000 908 716
CNR Lane Cove & Waterloo Roads

North Ryde NSW 2113
PH: (02) (Int 612) 9937 3200 Fax: (02) 9888 3631
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