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BJTs
• The BJT is constructed with three doped semiconductor regions separated by two pn junctions.
• The three regions are called emitter, base, and collector.
• The base region is lightly doped and very thin compared to the heavily doped emitter and the moderately

doped collector regions.
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Transistor Currents
• The diagram show that the emitter current (IE) is the sum of the collector current (IC) and the base current (IB),

expressed as follows:
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Transistor Parameters/Relations
• When a transistor is connected to dc bias voltages, VBB forward-biases the base-emitter junction, and VCC reverse-

biases the base-collector junction.
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Transistor Parameters/Relations
• the variation of collector current (IC) with base current (IB)
• The Figure shows how the collector current varies when there is a change in the base current. You can see that 

a change in base current (ΔIB) of a few microamps will produce a collector current change (ΔIC) of a few 
milliamps. This shows the amplifying action of the transistor and also that this amplification is current- 
controlled rather than voltage-controlled. The ratio of the change in collector current to the change in base 
current is called the current gain of the transistor, and is written as βDC.
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Transistor Parameters/Relations
• the variation of base current (IB) with collector current (IC)
• The Collector current Ic is related to your base current Ib using the relation Ic=(βDC)(Ib) where βDC is typical for

your transistor. Hence, Collector voltage will be given by the eaquation Vc=V-IcR=V-(βDC)IbR. Hence the graph
between collector Ib and Vc will be a straight line with a negative slope
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Practical Part:

Part 1: Testing the Transistor functionality.

7

Test the transistor using DMM.

Practical Part:

Part 1: Testing the Transistor functionality.

8

Test the transistor using DMM.
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Practical Part:

Part 2: Testing the Layers and the Rectifying Behavior of Bipolar Transistors.
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Examine the effect of the p-n junctions of an n-p-n transistor on the current flowing through it, in 
relation to the applied voltage and its polarity

Practical Part:

Part 2: Testing the Layers and the Rectifying Behavior of Bipolar Transistors.

10

1. Set up the circuit as shown in Fig. 4.1.2.1 (diagram 1). Using potentiometer P in conjunction with the
multimeter, set the voltages UF consecutively according to Table 4.1.2.1. Measure each corresponding 
current IF and enter the values in Table 4.1.2.1. On the diagram (Fig. 4.1.2.2), plot a graph showing the 
dependence of the current IF on the
voltage UF.
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Practical Part:

Part 2: Testing the Layers and the Rectifying Behavior of Bipolar Transistors.
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2. Set up the circuit as shown in Fig. 4.1.2.1 (diagram 2). Set the voltages UF consecutively according 
to Table 4.1.2.3. Measure each corresponding current IF and enter the values in Table 4.1.2.3. On the 
diagram (Fig. 4.1.2.3), plot a graph showing the dependence of the current IF on the voltage UF.

Practical Part:

Part 2: Testing the Layers and the Rectifying Behavior of Bipolar Transistors.
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3. For the next set of measurements, remove potentiometer P from the circuit (Fig. 4.1.2.1) and set the 
voltage directly on the power supply unit. Resistor RV should remain connected for safety reasons.
4. Set up the circuit as shown in Fig. 4.1.2.1 (diagram 3). Set the voltages UR consecutively according 
to Table 4.1.2.2. Measure each corresponding current IF and enter the values in Table 4.1.2.2. On the 
diagram (Fig. 4.1.2.2), plot a graph showing the dependence of the current IR on the voltage UR.
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Practical Part:

Part 2: Testing the Layers and the Rectifying Behavior of Bipolar Transistors.

13

4. Set up the circuit as shown in Fig. 4.1.2.1 (diagram 4). Set the voltages UR consecutively according 
to Table 4.1.2.4. Measure each corresponding current IR (multimeter with 0.1 - A measuring range 
required) and enter the values in Table 4.1.2.4. On the diagram (Fig. 4.1.2.3), plot a graph showing the 
dependence of the current IR on the voltage UR.

Practical Part:

Part 2: Testing the Layers and the Rectifying Behavior of Bipolar Transistors.

14



8/25/2024

Tareq Foqha 8

Practical Part:

Part 3: Current Distribution in the Transistor and Control Effect of the Base Current.
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Examine the influence of the collector current on the base current statically. Carry out the experiment with an n-p-n 
transistor.

1. Apply a DC voltage of UDC = 20 V to the circuit shown in Fig. 4.2.2.1. Measure the base current IB with interrupted 
collector line (potentiometer removed) and enter its value in Table 4.2.2.1.

2. Replace the potentiometer and set the collector current values listed in Table 4.2.2.1 Enter the corresponding base 
current values in Table 4.2.2.1

Practical Part:

Part 3: Current Distribution in the Transistor and Control Effect of the Base Current.
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Examine the influence of the base current on the collector current statically. Carry out the experiment with an n-p-n 
transistor.

1. Set up the circuit as shown in Fig. 4.2.2.3. Using the potentiometer, vary the base current according to the values 
given in Table 4.2.2.2. Measure the corresponding collector currents IC and enter the values in Table 4.2.2.2.


