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. Using the Transistor as a Switch
E o (33 8
xperiment No. (g (light-controlled switch using LDR)

1. The student will set up a switching circuit using the transistor and
LDR.

* EB3 Board * Electric Motor * Mini Screw Driver * LDR

* Voltage Source (PSB Board) * Transistor * Connection Wire ¢ LED

* Variable resistor 10KQ * Resistor 220Q0 « DMM * Bulb

Notes:

> When a transistor is used as a switch it must be either OFF

?  or fully ON. In the fully ON state the voltage VCE across the

' transistor is almost zero and the transistor is said to be saturated

v because it cannot pass any more collector current Ic. The output
device switched by the transistor is usually called the ‘load’.

A

Procedure and Conclusions:

1. Use EB3 Board to set up a circuit by inserting the transistor at (F) in a way
that the collector will be towards point (7), a resistor 220Q) at the pair (D),
a variable resistor 10K at the pair (A), LDR at the pair (C).

2. Turn the selection dial of the DMM to DCA mode (range 200mA), insert
the probes at the pair (E).

3. Connect (3 volt) from PSB Board to the pair (B) using a connection wire in
a way that the positive terminal (red wire) will be towards the point (2).
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4. Turn wiper of the variable resistor clockwise and anticlockwise using a mini
screw driver until the Ammeter gives a current reading almost zero in the
presence of light inside the room.

* 'The advantage of adjusting the variable resistor is to make the current zero,
in this case the transistor is ... open / close ...

5. Shade the LDR with your finger and see what happens to the current
(Ammeter reading) in the absence of light, remove you finger from the
LDR and see the Ammeter reading in the presence of light inside the room.

* When you shade the LDR, the transistor turns ... OFF / ON ...

* When the transistor turns off (in the presence of light), the current passes
through the collector equals ........ mA.

* When the transistor turns on (in the absence of light), the current passes
through the collector equals ........ mA.

6. Insert the LED at the pair (E) instead of the probes in a way that its positive
terminal will be towards the point (7), see if the LED emits light, now shade
the LDR with your finger and watch what happens to the LED.

* When you shade the LDR, the LED ... emits / doesn’t emit ... light, this
indicates that the transistor turns ON when the light is absent.

7.'Turn the selection dial of the DMM to DCV mode (range 20 V), insert the
probes at points (4) and (6), and see the voltage difference between the base
and the emitter (Voltmeter reading); shade the LDR and watch the change
in the Voltmeter reading.

* When the transistor turns ON, the voltage difference between the base and
the emitter is ...... volt.

* When the transistor turns OFF, the voltage difference between the base
and the emitter is ...... volt.

* From the above results, we conclude that the transistor turns ON if the
tforward-bias voltage of a transistor equals or greater than ......... volt.

8. Insert the electric motor at the pair (E) instead of the LED, shade the LDR
and see what happens to the electric motor.

9. Insert the bulb at the pair (E) instead of the electric motor, adjust the vari-
able resistor the same way you did it in step 4 so that to make the bulb glows
in the absent of light.

10. Swap the variable resistor and LDR places by inserting the variable resister
at the pair (C) and LDR at the pair (A); then insert again the electric motor
at the pair (E) instead of the bulb.

11. Adjust the variable resistor using the mini screw driver so that to make
the electric motor works in the presence of light.

12. Shade the LDR with your finger and see what happens to the electric motor.

* In this case, the transistor turns ON in the ... presence / absence... of light.
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