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Reprinted in part by arrangement with Electronies Today
International from thelr August, 1887 edition.

I A SUETH LA ELTRDNICT

RENER DIODE
TESTRY

THE ETI-176 IS A simple, batiery-
powered meter used to measure the zener
breakdown voliage of a device connécted
across Its test clips. It is invaluable when
soning'devices with indistinct or unfamil-
{ar ype numbers apd is suitable for mea-
suring devices with zener vo]tag»s “of up 1o
50 volts. To improve reading accuracy the
meter has wo ranges; 0-15 volts and (-5
volts. If & more accurate reading is re-
quired. an analogue or digital voltmeter
can be copnected digectly across the zener
while it is connected to the tester.

Ideally. zener diodes should be tested s
their manufacturer’s rated test current.
Because of the diode’s “dvpamic resist-
ance” the measured breakdown voliage is
somewhat dependent upon the current at
which it is measured. As a rule of thumb,
the test currenl is roughly that curreat
which causes the zener to dissipate about
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a quarter of its rated power dissipation.

Therefore, to propesly test zener diodes? a
voltmeter. high voltage power supply and
potentiometer or a variable aurrent soukce
would br required. Even if this equipment

© was readily avajlable, its use would be-

come rather cumbersome, particularly. if
more than a few devices had to be 1ested.
Additionally, to correctly adjust the test
equipment, you would nced 1o know what
type of zener you are measuring before
you make the measurement to determing
what type of zemer It is! An easy-to-use
unit of the simplicity of the ETI-176 can-
not hope to achieve “lab-standard” ac-
curacy with a wide range of zeners. but in
practice the small differences between
rated and measured zener voliages are of
little concern.

Construction

Begin construction by examining the pc
board for broken or bridged tracks, When
you are satisfied with this, start loading
the components, working up to the larg-
est, with the proviso thar delicate compo-
nentg like semiconductors ought o be left
until last. Be careful to get the polarity of
the big 470 wF capacitor, the diodes and
the transformer correct. To finish off, cut
five Jengths of wire to about 150 mm =nd
solder them onto the board in accordance
with the winng disgram. Don't solder the
probes on at this stage. You will find this
exercise easier if you tin the ends of ‘the

_wires before you insert them into the

tioles., Complete this stage by so]dering
the battery leads into place.

Nextstepisto place the label on the meter

scale. Carefully disassemble the meter scale
and attach the label on the original meter
scale, Then trim the edges if necessary and,
re-assemble the meter taking care not to
bend or brake the pointer.

Now mount the meter apd the 15/0ff/50
switch, and insert the rubber gromet for
the probes. Pull the probes through their
hole, and solder them onto the board
(Make sure the clips are on the side with
the scotchcal, not the other way around!)
Now solder the leads to the switch and the

meter. You will find this procass a lot

14:71

easier if you have used multicoloured

K-3051

wire.

Finally, ensure the switch is in on the
off (centre) position and conpect the bat-
tery. The needle should not  deflect and
the transistor should stay cold. If cither is
rot the case, disconmect the battery

immediately and go back over your work,
checking ucarefully If all is well, proceed
to calibra tion.

Calibration :

Note that wwo zener dlodcs have been
incladed for the calibration procedure.
{12V 400mW — IN 963, 30V 1W — IN
4751).

Firstly. with the switch set ro the 30V
range and the test leads open-circuit, set
RV2 and RV3 to maximum resistance and
adjust RV] so the meter reads just over
full scale deflection.

Next, with the switch set on the 15V
range. connect the 12V zener diode across
the test clips. Adjust RV2 for a correct
reading on the 15V scale. Now switch to
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the 50V range and connect the 30V zener made t¢ the unit while the power-range switched to the lower range for improved
across the test clips. Adjust RV3 for a switch is in the “Off" position. resolution. If the reading is less chan
cotrect reading. This completes the setup As zenet diodes are reverse breakdows about 1 voit. check that:the test clips are
procedure. devices. the cathode of the diode (usually not reversed..Jf the reading is greater than
Operation : the ead with the stripe) is connected to 50 volts. the zener may be a high-voltage
The open-circuit volrage at the test clips is. the Red test ¢lip and the anode of the type or it may be open circuit. -
about 100 volts and i5 current limited to diode is connerted to the Black test clip.
about 8mA. While being quier safe. there After connecting the device 10 the test
i sufficient current 1o cause a slight “rin- clips. switch the power/range switch 0 the
gle” 1f the rest clips are wucb%d while the 30 volt range and vead the voltage from
unir i3 turned on. For thiz reason, it is the meter scale. If the indicated voltage is
recommended  that COnnccuonsl,.onJy be less than 15.volts, the meter can be
PARTS LIST
Reslstorx

(il YaW unlass otherwise epeacified) . e o
3 x 10K Resistor (R1,R2.R6)..... '

1 x 47K Resistor R

1% B2ZK Real

1 x 330K Reaistor HE) ......................................

Capecitors

1x. 470u1 1ﬁV Blectre CapRB  (C
xtuf Ceramlo Cap 5oV

1 x .1uf 830V Greencap C4)

Sami-conduators
4X1N4OOR Olode m.o:a.na.

1 x MJE30S5 Tranaistor

1x8v2 Zenar 400mv gZDﬂ
1x12V Zener 400mv 1NSG3

1 x 30V Zenar 1 watt 1N4751°
- Required for eslthration proccdurc

bbb

Misceliznena

2 x 200K min{ mrnpo( vert (VR1,VR2)....0
1 % 470K/S00K minl trimpot vm (vna) - a

1 X DPOT C/OFF qwitch & 0

1x MO216 T/Former 1€ CT/8R (TFM Y wrrmereed

P.C.8,, F/Penel,. meter 0-50VA, zippy box,
grommw. battery snep, solder, rainhow cable,
alligator cllps red and black, Meler face piate.

HOW IT WORKS o sov. swia
An osclifator is forméd by Qt and a
transformer having about 1:10 turng
ratio.  The-voitaga across the sec-
andary ol the Gransformer is recti-
fied by a diaze bridge and results in
80-100 volts dc across capacitar C4.
depending on the condition of the
8V battery. This voltage is' pre-
gented {0 the zener diede via the
current lfmiting registor R6. Across .
the zenar. dlode .under tost is the L
voltmeter circuit which scales the L

voitage into two ranges chesen by clreult, should there ba no connec- 8mA. The actuat current (n the
the 15V/50V swiich. ZD1 dcts with  tion &t the test clips. The maximum zenar-undsr4est will vary according
AV1 as a meter voltage protection = available test current ia around to its zener voltege.
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