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This device indicates the polarity, npn or pnp 

of tremsistors emd of diodes, and can give an 
indication of “open” or “short” defects. Fig. 1 

shows a standard Astable oscillator running at 
several kHz, Trl and Tr2, with buffer transistors Tr3 
and Tr4, and drivers TrS and Tr6 for Hie two LED 
displays. The buffer transistors isolate the oscillator 
and provide an AC signal to the component under 
test. The buffers are essential, as a short across the 
oscillator would stop it fimctioning. The lOkfl load 
resistors limit currents, during normeil short con¬ 
ditions, to a safe value. 

The collector of Tr3 provides drive to the emitter 
of the transistor under test. The collector of Tr4 
drives the collector and the base, via a current limit¬ 
ing resistor R7, of the transistor under test, en¬ 
suring that they are of the same polarity and op¬ 
posite to that of the emitter. 
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Operation 
Assume an npn transistor is connected to EEC so 

when E is high and C is low the transistor is re¬ 
verse biased and cut off. The high state is amplified 
by Tr6 and the LED, D4, lights up. When, on the op¬ 
posite half cycle, E is low and C goes high the tran¬ 
sistor is forward biased and switches on. This forces 
C to go low also emd hence neither LED is lit. 

The high speed of the oscillator makes it appear as 
if a single LED is on, thus giving indication of npn. 
The converse happens for a pnp transistor and the 
other LED stays on. A diode can also be tested by 
connecting between E and B or C. The npn LED 
then indicates that the cathode is at E. 

It can be seen that in the open circuit, no com¬ 
ponent connected, both LEDs are alternatively 
switched and appear on. For a short circuit condition 

Summary of operation 

Both LEDs ON: normal state, open circuit condition 
One LED ON: Indicates the required polarity 
Both LEDs OFF: Short circuit condition 
One or both LEDs partly on: partial short circuit, 
high leakage component, LED drivers not fully off 
(see text). Note; some transistors readily display 
this fault, especially germanium and 'self-oscillating' 
HF types. They may not necessarily be faulty so it is 
wise to check further, in the normal way, with a meter. 

the high state is pulled to low and hence both LEDs 
go out. See summary table. 

The diodes, D1 and D2, provide an extra O-fiV vol¬ 
tage drop to ensure that a low condition (approx IV) 

Fig. 1: Circuit of the Transistor 
Checker. The LED 04 corresponds to 
an ‘NPN' indication and D3 to 'PNP'. 
A 9V PP3 battery can be located inside 
the box or two terminals fitted to the 
box for an external supply. 
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of the componer 

%9VSki 

M components list 

Resistors 
R1 4-7kn 
R2 47kS) 
R3 47kii 
R4 4-7ka 

Capacitors 
Cl 470nF ( 

Semiconductors 
Tri to Tr6 inc BC108 D1 and D2 1N4148 or similar 
D3 and D4 LED general purpose 

Miscellaneous 
Aluminium box 51 x 2J x Hin. or similar 
Sockets 5 off. PCB from PW Readers PCB Service, 
see ad. 

470nF 

turns the LEDs fully off, in conjunction with R8 
and R9. If necessary, further resistance may be 
added in series with the diodes. In the prototype it 
was found that with a “good” transistor one LED 
remained partly lit due to this fault, normally in¬ 
dicative of a leaky transistor, especially germanium. 

continued on page 848 
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Fig. 3: Modifications to the circuit to aitow variations in the value of 
the pass resistance. 

5mV offset at the op. amp. input may be near the 
limit of VRl, it has been applied directly to the 
inverting input. 

The tester can be set to pass only circuits of SOmft 
or less, but the temperature error becomes trouble¬ 
some. This can be obviated by making VRl a front 
panel control, and mounting a 50mft calibrating 
resistor inside the tester, mounted on pins projecting 
through the front panel. The tester can thus be set 
up immediately prior to use at the prevailing tem¬ 
perature. 

Obviously, memy other variants are possible e.g. by 
using a variable resistance in place of the 2-21^1 
resistor in Fig. 3a, the sensitivity can be set to any 
desired value, but it is best to avoid front panel 
adjustments whenever possible. This is especially 
so if the continuity tester is to be used by anyone non¬ 
technical, and the basic circuit of Fig. 2 probably 
represents the best general purpose compromise. • |jg 

TRANSISTOR CHECKER-continued from page 842 

Construction 
Construction should present no problems due to 

the simplicity of the circuit. A home-made printed 
circuit board was used. Figs. 2 and 3, but veroboard 
could easily be substituted. Small sockets were used 
for external battery and transistor connections. This 
saved on the expense of a transistor socket and 
battery holder. Most constructors have an S-dec or 
T-dec breadboard which provides an ideal holder for 
components under test. Crocodile clips are also use¬ 
ful, especially for T03 power transistors which can¬ 
not easily be plugged into some holders. The LEDs 
were panel mounting types fitted to the front of the 
box. 

Notes 
The unit will work over a wide range of voltages 

limited at the low end by the oscillator functioning 
and the dimming of the LEDs. It is not recommended 
for use over 15V since some components can be 
damaged by the reverse voltage, (current limited) 
that may result. 

The oscillator outputs are available, buffered, at 
E, B and C, if required, for example as a signal 
generator. 

Finally, note that when testing transistors the col¬ 
lector should be firmly connected. The unit will give 
an indication across the base-emitter junction, and, if 
the collector is unconnected, will fail to reveal a 
collector-base/collector-emitter short circuit. 
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Theoretically calibration can be made using DC 
with the input capacitor short circuited, but the 
source would need to have an output impedance of 
many megohms. If a DC meter is available which has 
a resistance many times that of the bias potentio¬ 
meter, then that potentiometer can be calibrated 
directly while in the circuit. An alternative js to use 
a high grade instrmnent, whose resistance is known, 
and, after the calibration, to replace it by an 
equivalent resistor. A low resistance meter is useless 
for calibration since it must reduce the effective 
range of the bias potentiometer when replaced by 
its equivalent resistance. 

VA 

7 
/E 

2 \ 

N egat >ias / 
h 

4-6 4-5 4M 4-3 4*2 AA 4-0 3«9 3-8 3«7 3*6 3-5 3-4 3*3V 

Input range 
+ 0*25V 

+ 0-25V 

+0-50V IGT19I 

Fig. 8; Graph to ttiustrate the operation of the FBT voltmeter. 

The operation of the slide-back FET voltmeter is 
illustrated by the curve shown in Fig. 8. Assume that 
the negative bias control is set at minimum and the 
set zero control is adjusted to give zero drain 
current. The bias on the gate will then be -3-65V. 
If a signal having a peak range from -i-0-25V to 
-0-25V is then applied the meter will read 30^<A 

on peaks. If the negative bias control is then adjusted 
to reduce the drain current to zero the total negative 
bias on the gate will have to be 3-9V. The extra bias 
needed is equal to the peak-to-zero voltage of the 
applied signal. If a signal, is applied having a peak- 
to-peeik value of IV then the bias will have to be 
increased from 3-65V tO 4 •15V and so 0-5V is the 
peak-to-zero reading. 

FETs are notorious for the range of variation 
from one sample to another but if more negative bias 
is needed the 6V battery supplying it can be replaced 
by a 9V one. 
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