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he Cheaps ate
- a checker for bargain diodes

recommend testing any di
ode that you intend to use,
even so-ca ll ed first-quali ty
ones, as it w ill p revent some
nasty surprises.

The tester (Fig. tj consists
o f two va ria b le-vo lta ge su p
pl ies and their a ssociated
metering and switc hing cir
cuits.

VT1 is a o-to-130-volt Var
ia c ; a 50-Watt rheostat
co u ld be used inste ad. The
idea is to vary the input
voltage , so whicheve r
means you r scrcu ngmg o r
ju nk box prov ides will work.

R1 , R2, and R* are lim it
ing resistors and lim it the
voltage o u t of the prv test
se ct io n to agree with the
meter sca le in use. In my
case, th is meter (M2) was a
So-jJA u nit with scales of
100,15, and 3. So, I set R1 ,
R2, and R* and R4, R5, and
R6 for full -scale read ings o f
1000, 100, and 15 volts at
maximum se tting o f VT1 .
The meter that you use in
you r voltmeter ci rc u it will
determine the va lues for
these re sistors. I would rec
o m me nd a meter with a SO
ar 1OQ-JAA movement a s
best su ited for th is applica
tion . The mete rs that you
have available wi ll depend
on the size of your junk box
o r what's on sa le at the lo
ca l hamfest.

As high-cu rrent d e me
ters a re not c he a p - e ven

This a rticle is not a ste p
b v-s te p. ho w-to -m a ke it
type fo r the simple reason
of e conom ics. It does not
mak e se nse to build an ex
pensive device to test bar
gain semiconductors . Al
though o nce bui lt , I would

age drop of a diode and to
do it with as little cash out
lay as possi ble.

The Cheapskate ana lyzer
wil l p rovide you with the in
formation you need when
select ing or grading bar
gain-pack diodes. The c u lls
can be used fo r no nc rit ical
ap plicatio ns, one-way
wires, etc. And , the good
o nes can be graded for per
formance at whatever volt
age or current levels a re re
quired by the ci rcuit they
a re to be used in It requi res
no ex te rna l meters o r con
nec t io ns o ther than to the
diode u nder test.

Experience has taught
me that test jigs and alliga
tor cl ip lea d s with 1000
volts or so on the m ca n be
a n un happy combination if
one gets careless or is in a
hurry. This is the re a so n for
the ell-in-one-box des ign .

This device will allow
you to test diodes u nder ac
tua l anticipa ted o perating
voltages or c u rre nts and to
match diodes for HV recti
fier st r ings o r other pur
poses.
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odes from creeping into an
otherwise good job.

After a few of my bargai n
diodes turned out not to be
ba rgains, even after check
ing them on a " d io de
tester," I dec ided to build a
tester that would check the
actual pry and forward volt-
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ith a mighty hum and
a c loud of smoke,

another power supply bites
the dust! Sound fam ilia r? If
it does and if you roll your
own as I do. the diode ana
lyzer discussed here will
help save your pro jects by
preventing unworthy di-

front panel of the diode analyzer.
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Fig. 1. The diode analyzer schematic diagram.
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used-the best bet is to use
a shunt. My favori te is a
O.OO1-Qhm shunt used with
a 5D-1-tA meter. The shunt is
either 11-7/8" of #10 solid
copper wire or 7-7/16" of
#12 solid copper wire. The
series resistor value will de
pend on the internal res is
tance of the meter and the
desired range of the meter.
Just divide the full-scale
reading of meter in volts by
the current in Amps needed
for full -scale def lection.
Then subtract the internal
resi stance of the meter
used to fi nd the series res is
tor va lue (e.g., 0 .025 vol ts
full -scale and 25 Amps.
0025 V/O 00005 A ~ 500
Ohms - 3QO.-Ohm meter
resistance 200-0 hm
series resistor). For other
ranges, remember that the
voltage drop fo r the 0.001
Ohm shunt w ill be 0.001
volt per Amp of current
through the shunt. Use #10
wi re for 30 to 50 Amps.

When measur ing the in
ternal resistance of meters
with sensitive movements,
use a series resisto r of
known va lue to prevent ex
ceeding the range of the
meter under test.

Trans fo rmer Tl is a sma l l
unit of unknown orig in that
provide s approximately
1000 V ac to 01 and 02,
wh ich are 1-kV, 1-A m p
units, ( 1 and (2 are 1-IJF
bOO-volt paper caps. A 1- or
2-IJF, 2-kV oil-filled unit
wou ld be perfect here but
wil l have to wa it unt il the
next hamfest. 00 not use a
string of high-capacity elec
trolv tic s here as it will strai n
Tl and take qui te a time to
discharge. M1 is a 5Q-j.lA
meter from the same
junked unit as M2. The
meter scale here is unim
portant. All that is neces
sary is to indicate when a
few microamps of current
begin to f low in o rder to es
tab lish checkpoints when
matching diodes

Tl can be any type of
sma ll t rans fo rmer capab le
of delivering whatever max
imum prv you wish to

check. Since cu rrent dra in
is very small , the smal ler Tl
is physically, the easier it
will be to package. R3 is a
limiting resistor and should
be high enough to l im it the
shorted output to around
100 j.lA at n 's maximum
outpu t . (Yes, Waldo, diodes
do come as dead shorts oc
casionally and some of us
can't guess which end of an
unmarked unit is the cath
ode every t ime .)

T2 is a 2.5-volt, 1D-Amp
filament transformer to
prov ide current for the Ifwd
(forwa rd-vo ltage drop) test.
T2 cou ld be a 5-volt wind
ing on Tl . However, I want
ed to test high-current rect i
f ie rs so r used what I had
ava ilable. 0 3 is a 50-volt,
25-Amp stud-mount diode.
(3 is 10 JAF at 30 volts and
M3 is a 5-Amp unit. R7 gives
me a fu ll -scale read ing of 3
volts on M2.

53 is a ro tary switch. It
cou ld easily be a OP3T sl ide
switch if i t can hand le the
necessary voltage. 52 is a
OPOT center-off togg le
sw itc h, and if you buy only
one pa rt this should be it . It
shou ld be rated for what
ever lfwd you are desi gning
for, and the center-off posi
t ion is necessary for safe ty
when using the unit. As a
matter of fact, a momen
tary switch is not a bad idea
even t h ou gh ope ratio n
wou ld then be two-handed.

Construe lion Hints

1) 00 not rush to your lo
cal pa rts house and buy all
the pa rt s. First, it would be
expensive (t he 2-Amp Vari 
ac is around $20 to $30)
and, second, you wi ll not
have the opportunity for a
good scrounging sess ion.

2) Do not use c hass is
ground; use a ground bus in
stead. This will help prevent
shocks.

3) Use a large container
so that you will have room
for future modifications
and addit ions.

4) Group cont ro l fun c
tions in a logical arrange
ment.

Operation

For prv test, instal l a d i
ode (cathode to positive),
set volts ad just to mini
mum, set to lowest p rv
range, set range sw itch 52
to prv. turn on power, and
advance volts adjust. If M1
goes off scale, reverse the
diode connec tions and try
again. advancing volts ad
just and 52 range switc h un
t il a point is found where a
very rap id inc rease in cur
ren t occurs for a very sma ll
increase in voltage. This is
the breakdown or zener
point fo r the diode under
test . The voltage, at the
breakdown point, is the prv
of the diode. Rate the diode
well under the actual prv,
especia lly in power-supp ly
ci rcuits .

I f the diode under test
shows a steady ri se in cur
rent fo r an inc rease in volt
age, d iscard it o r use it in a
noncriti cal use. It w ill be
come very apparent after
testing your fi rst handfu l of
bargain diodes why they
were priced so low .

Fo r test ing the forward
voltage drop Il fwd test),
turn off power, reverse the
d iode connect ions (cathode
to negative), set vol ts ad ju st
to minimum, switch to
lfwd. turn on power, and
advance volts ad just until
M3 indica tes proper lfwd
for the diode und er test. M2
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will show the voltage drop
across the d iode. For a good
sil icon diode, this wil l be 0.4
to 0 .8 vol ts, depending on
the temperatu re and speci f
ic type of diode. Remem ber
that the diode will be dissi
pa ting I x V power, so
don 't take too long for thi s
test It is possib le to destroy
the diode rather quickly.

If you test zener diodes,
remember that the cu rrent
wil l be l im ited by R3 to a
very low va lue. However,
the zener point will show
up very clearly because M2
w ill rise to the zener volt
age and refuse to go higher
with an inc rease in the se t
ting o f vo lts ad just. Ml may
go off scale under these
cond it ions, so if you test
zeners often, a shunt and
swi tch could be added or a
separa te c ircuit cou ld be
added for test ing zeners on
ly.

Th is project has been
well worth the time spent in
const ruc t ion and design. It
provides a very worthwhile
addi tion to my bench and
has prov ided an extra bo
nus in that I use it as a
source of low-current volt
age and fo r checking leak
age of unmarked capaci
tors. l ast, but not least, I
now know that when I in
stall a diode in a project
that it s specs wil l meet the

. requ irements of the circuit
in which it is installed, .
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