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¥29) Zener Diode Voltage Regulator
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1. 'The student will measure the breakdown voltage of a zener diode.
2. 'The student will investigate the operation and performance of a zener
diode voltage regulator

* Basics Board » Zener Diode * Connection Wire * Switch
* Voltage Source (PSB Board) * Resistor 100Q2 * Electric Motor
« DMM * Resistor 1KQ < Jumpers

Procedure and Conclusions:

1. Use Loop I and II on the Basics Board to set up a circuit by inserting a
resistor 100Q) at the pair (A), a zener diode at the pair (K) in a way that its
positive terminal will be towards the point (2), a load resistor 1KQ at the
pair (J), a switch at the pair (H), and jumpers at the pairs (I, L, N).

. Set Turn the selection dial of the DMM to DCV mode (range 20 V), insert
the probes at the points (1) and (12) to measure the voltage drop across the
resistor 1KQ.

. Connect (4.5 volt) from PSB board to the pair (M) using a connection
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wire in a way that the positive terminal (red wire) will be towards the

point (14).




. Press the switch button to close the circuit and see the voltage drop across
the resistor 1KQ (Voltmeter reading), record the result in the table below.

. Take the connection wire off the outlet socket 4.5V and insert it in the
outlet socket 6V on the PSB Board, press the switch button and watch the
change in the Voltmeter reading, record the result in the table.

. Take the connection wire off the outlet socket 6V and insert it at the outlet
socket 7.5V on the PSB Board, press the switch button and watch the change
in the Voltmeter reading, record the result in the table.

Table for voltage drop across the load resistor 1KQ:

Voltage Source Vin (volt) 4.5 6 7.5

Voltage VL across load resistor (volt)

From the table we observe that the voltage drop across the load resistor
almost equals ...... volt, which is almost equal the breakdown voltage of the
zener used in the experiment.

From the table, we observe that the voltage drop across the load resistor is
... almost constant / changing a lot ... even if the input voltage varies.

. Insert the electric motor at the pair (J) instead of the load resistor (the
working voltage of the electric motor available in the kit is 2.5 volt, and
the maximum allowed current passes through it is 180 mA), insert the
connection wire at the outlet socket 1.5V on the PSB Board, see if the
electric motor rotates, measure the voltage drop across it using the DIMM.
. Use different voltages from the PSB Board (4.5, 6 and 7.5 volt); watch the
change in the rotational speed of the electric motor.

We conclude that changing the input voltage makes the rotational speed
of the electric motor ... faster / slower / almost constant ...; which indicates
that the zener diode regulates the output voltage and the output voltage is
almost fixed at the zener voltage (breakdown voltage) of the zener diode

used in the experiment.
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