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SCHEMATIC OF THE
HEATHKIT"

TRANSISTOR-DIODE CHECKER
MODEL IT-27

THEORY OF OPERATION

The operation of a vacuum tube is more familiar
to most people than that of a transistor. For R2 4
this reason, the vacuum tube counterpart of the . i 227
transistor circuit will be used as an aid in this
description. The circuit shown in Figure 1, with
the exception of the triode tube, is similar to the
circuit of this checker.

R3

Figure 1
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The battery provides a source of plate voltage,
and causes plate current to flow through the
tube, The wvalue of this current will depend on:
(1) the battery voltage, and (2) the circuit im-
pedance, consisting of the tube, the meter move-
ment, resistor R1, and the battery. Except for
the tube, all of these impedance values are
fixed.

Assume at this time that the current flowing
through the tube and meter causes the meter
to deflect 10% up-scale. In Figure 1, the grid
is returned through R3 to the cathode. This
essentially places the grid at cathode potential,
By closing switch S1, a voltage divider is formed
by R2 and RS3, placing a positive voltage on the
grid, This causes the current through the tube to
increase, raising the meter deflection to 70%
or 80% of full scale, Effectively, the tube has
been used as a variable impedance to change
the current flow in the original circuit, The
meter may be considered as an "ohmmeter"
since the variation in meter deflection is a
direct result of the change in the impedance
of the tube, This circuit could be used to

indicate the gain, or transconductance, of the
tube, since it reflects the change in plate cur-
rent due to the change in grid voltage.

Removing the tube from the circuit and re-
placing it with a transistor will result in the
circuits shown in Figure 2.
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By removing R3 from the circuit, the meter
will indicate only the current which is allowed
to flow by the series impedance (between emit-
ter and collector terminals) of the transistor.
This is called the leakage current, and will be
very small if the transistor is functioning prop-
erly, Under normal conditions, a good transistor
will show little or no leakage current. Closing
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switch S1 causes the same reaction as in the
previous case where the tube was used; the base
voltage (grid) is brought nearer to the collector
voltage (plate). This causes the impedance of the
transistor to be less, thus increasing collector
current, with a corresponding increase in meter
deflection. The amount of increase in meter
deflection indicates the gain of the transistor,

For diode testing the circuit is connected as
shown in Figure 3, The FOR-REV (forward-
reverse) switch is in the FOR position and the
HI-LO switch is in the diode (D) position,

DIODE UNDER TEST

AN

Figure 3
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Note that this circuit is also a form of ohm-~
meter, With the connections shown, the meter
will indicate the forward current through the

diode. The forward impedance of the diode is
quite low, so the meter reading will be high,
approaching full scale deflection in some cases,
Moving the FOR-REV switch to the REV position
reverses the connections to the diode, This cir-
cuit is shown in Figure 4,

DIODE UNDER TEST
_iO = K
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Figure 4

T_

Since the diode presents a high impedance to
the reverse current, meter deflection will be
correspondingly low., By connecting the diode
in this manner and by comparing the forward and
reverse currents, the diode can be checked for
proper performance of its principal function,
which is the ability to pass current freely
in one direction while limiting current in the
opposite direction.









