
The circuit is quite conventional, and
has TR1 as a crystal oscillator operating
at 4MHz. A non -buffered 4MHz signal is
available direct from the collector of TR1.
C2 could be changed to a preset type to
permit trimming of the output frequency.
For most purposes this is unnecessary, as
the frequency error is likely to be no
more than a couple of Hertz if no
trimming is used, and few applications
genuinely require even this degree of
accuracy. The 4MHz signal is fed to a
CMOS 4024BE seven stage binary ripple
counter (IC1). Only four stages are
actually used in this circuit, and these
produce outputs at 2MHz, 1MHz, 500kHz,
and 250kHz. The 1MHz output is fed to
the input of IC2. This is a CMOS 4018BE
divide by 'N' counter, and in this circuit it
is connected to give divide by ten

operation. This gives the 100kHz output
signal. This signal is also fed to the input
of another 4024BE ripple counter (IC3).
Only the first two stages of this are used
here, and these provide the 50kHz and
25kHz output signals. Of course, the other
outputs of IC3 could be used if desired,
and they give - output frequencies of
12.5kHz, 6.25kHz, etc. However, in prac-
tice these lower frequencies are likely to
be of limited value. The eight outputs can
be taken to separate sockets, or for
greater convenience can be taken to a
single socket via an eight way switch
(which must be a break before make
type).

Construction of the unit should not
prove to be particularly difficult, but
remember that all three integrated
circuits are CMOS types, and that as such

they require the standard anti -static
handling precautions to be observed.
Also, care should be taken when
connecting Xl, as overheating due to
keeping the bit in place on the joints too
long could impair the accuracy of the
unit.

When coupling the output to a
shortwave radio no direct connection
should be made between the two units.
Apart from possibly overheating the
output of the unit, this would almost
certainly give an excessive signal level at
the receiver. An adequate signal transfer
can usually be obtained by connecting a
short lead to the output of the calibrator,
and placing this close to another lead
connected to the aerial input of the
receiver.

Transistor Tester
A conventional transistor tester

operates by feeding a fixed base current
to the test device and then measuring the
collector current. The higher the gain of
the device under test, the higher the
current registered on the meter. The
meter can therefore be easily calibrated
in terms of current gain, and the collector
current is in fact proportional to the gain
of the test transistor. In practice this type
of tester is very quick and easy to use,
but is does have one slight flaw. This is
that transistors are tested for gain at art
unpredictable collector current, and the
gain of most devices varies considerably
with changes in collector current. What
generally happens is that high gain
devices produce a large collector cur-
rent that means that are tested under
good conditions, whereas low gain
devices are tested at low currents where
they perform relatively badly. This tends
to exaggerate the differences between
transistors, with slightly above average
gain devices showing up as having very
high gains. Perhaps of greater import-
ance, transistors with fairly low gains can
tend to show up as having inadequate
current gains, where they are in fact up to
specification in this respect.

This transistor tester was designed
to be as easy to use as the conventional
tester of the type outlined above, but to
operate at a constant collector current so
that more reliable results are obtained.
Results with the device have been
encouraging, and it seems to give what
are more accurate results than those
obtained with other ultra -simple testers.

The basic method of operation is to
feed the collector and emitter terminals
from a constant current source. The base
terminal is fed from the same source but
via a sensitive current meter. With this
arrangement the collector current is
always equal to the figure set by the
current source (or something very close
to this figure if we allow for the small
amount of current tapped off through the
base circuit). The base current is the
amount needed to produce this collector
current, and therefore decreases as the
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level of current gain increases. The
meter reading can therefore be trans-
lated into a measure of current gain. A
minor drawback of this arrangement is
that it gives a reverse reading and non-
linear scale, which is less convenient in
use than the forward reading linear type
of a conventional tester. However, taking

Transistor Tester.

readings from this tester is no more
difficult than taking readings from the
similar scale of an analogue multimeter's
resistance ranges.

There is little more to the circuit than
the constant current generator based on
TR1 and TR2. RV2 is adjusted to give an
output current of 5 milliamps, which is a
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good compromise value that suits most
types of transistor. Si switches the meter
and the test sockets to suit both npn and
pnp devices. The meter has a full scale
value of 50 microamps, which gives a
gain range of one hundred at full scale
deflection to infinity at zero deflection.
Closing S2 increases the full scale value
of the meter to 500 microamps, and the
gain range is then ten at full scale
deflection, again running through to
infinity at zero deflection. R3 and DI
protect the meter against severe over-
loads, such as would otherwise occur if
the base and emitter leads of the test
device are connected but the collector is
not.

Construction is fairly straight-
forward, but take care to avoid errors in

the switching. Probably the best type of
switch to use for Si is a 3 way 4 pole
rotary type, with the adjustable end -stops
set for 2 way operation. SKI to SK3 can be
1 millimetre sockets grouped close
together, and most transistors will then
plug into these without any difficulty.
Some types (especially power types) will
not, and a set of test leads fitted with
crocodile clips will be needed to connect
these into circuit.

In order to adjust RV2 for a 5
milliamp output current, connect a multi -
meter switched to a d.c. current range
(about 10 to 25 milliamps full scale)
between the negative supply rail and the
collector of TR2. Then adjust RV2 for the
correct reading of 5 milliamps. To give
RV I the correct setting, close S2 and then

connect the current meter across the
base and emitter test sockets via a 15k
resistor. Switch the multimeter to a more
sensitive range (about 1 to 2.5 milliamps
full scale), and then adjust RV1 to match
the two readings (bearing in mind that
ME 1 now reads 500 microamps full scale).

It is more than a little helpful to give
the meter a new scale, and this is not too
difficult using nib -on transfers. Meter
movements are quite delicate though,
and due care needs to be taken if you
decide to do this. The current gain for
points on the scale is obtained by
dividing 5000 by the scale value (200 at a
value of 25uA for example). When the
unit it switched to the lower range, gain
levels will be one tenth of the indicated
value.

TRANSISTOR TESTER
PARTS LIST

RESISTORS: All 0.6W 1% Metal Film
RI 5k6 1 (M5K6)
R2 39011 1 (M390R)
R3 10k 1 (M10K)
RV1 47011 Sub -min Hor Preset 1 (VVR54J)

RV2 4k7 Sub -min Hor Preset 1 (WR57M)

SEMICONDUCTORS
TR1 BC549 1 (QQ15R)
TR2 BC557 1 (QQ162)
D 1 1N4002 1 (QL74R)

MISCELLANEOUS
SI 3 way 4 pole Rotary Switch 1 (FF76H)
S2,3 SPST Ultra -min Toggle 2 (FH97F)
MEI 50uA Panel Meter 1 (FW98G)
B1 9 volt PP3 Battery 1 (FK62S)
SK1,2,3 1mm Socket 3 (WL59P)

Battery Connector 1 (HF28F)
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