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The aim of the work – to investigate semiconductor diodes, zener diodes, LED’s structure, operation 

principle and their characteristics.
Task
1. To investigate semiconductor diode‘s, zener diode‘s, LED‘s, bipolar transistors operating principles, 
circuit diagrams and their use.

2. Plot the voltamperic characteristics of LED, semiconductor and zener diode‘s.
3. Plot a semiconductor bipolar transistor input and output characteristics.

4. Calculate transistors‘s hE parameters.

Equipment
1. Lab bench (basic laboratory work block) KL-21001.

2. Electronic circuit module KL-13007.

3. Measurement instruments.

4. Connecting wires. 

Workflow
1. Explore KL-13007 module block a.
2. Connect semiconductor diode test circuit shown in Fig. 1.1.
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Fig. 1.1. Investigation circuit of Semiconductor diode‘s voltamperic characteristic: 

a) – principal circuit; b) – connection circuit.
3. Connect conection wires to module terminals V+ and [image: image3.png]


  with basic laboratory work block terminals +5 V and GND. Connect measurement instruments.
4. Basic laboratory work block’s power supply cord plug into 230V outlet. Turn on basic laboratory work block.
5. Measure the diode voltamperic characteristics of the direct part. Changing the diode voltage with VR1 potentiometer, measure current strength. Perform measurements with a voltage of 0 V, and other measurements - since the current is 0.1 mA. Further change voltage about every 0.04 V. Write down the measurement results in the Table 1.1.

1.1 Table. Measurement results of  semiconductor diode voltamperic characteristic.
	U, V
	
	
	
	
	
	
	
	
	
	
	
	

	I, mA
	
	
	
	
	
	
	
	
	
	
	
	


6. Plot voltamperic characteristic of semiconductor diode.
[image: image4.emf]Diodo voltamperinė charakteristika
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7. Connect LED test circuit shown in Fig 1.2.


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Fig. 1.2 Investigation circuit of LED voltamperic characteristic: 

a – principal circuit; b – connection circuit 
8. Connect conection wires to module terminals V+ and [image: image7.png]


  with basic laboratory work block terminals +5 V and GND. Connect measurement instruments.

9. Measure the LED voltamperic characteristics of the direct part. Changing the LED voltage with VR1 potentiometer, measure current strength. Perform measurements with a voltage of 0 V, and other measurements - since the current is 0.1 mA. Further change voltage about every 0.03 V. Write down the measurement results in the Table 1.2.
1.2 Table. Measurement results of  LED voltamperic characteristic
	U, V
	
	
	
	
	
	
	
	
	
	
	
	

	I, mA
	
	
	
	
	
	
	
	
	
	
	
	


10. Plot voltamperic characteristic of LED.
[image: image8.emf]Šviestuko voltamperinė charakteristika
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11. Connect zener diode test circuit shown in Fig 1.3.
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Fig. 1.3 Investigation circuit of zener diode voltamperic characteristic:

a) – principal circuit; b) – connection circuit.
12. Connect conection wires to module terminals V+ and [image: image11.png]


  with basic laboratory work block terminals +12 V and GND. Connect measurement instruments. Connect measurement instruments. Swap still used instrumentation wiring polarity (see Figure 1.3. b scheme.) 
13. Measure the zener diode voltamperic characteristics of inverse part. Change diode voltage with VR1 potentiometer, measure current strength. Perform measurements with a voltage of 0 V, and other measurements - since the current is equal to -0.1 mA. Further change voltage about every 0.1 V. When the voltage will not increase further, capture the current increase. Write down the measurements in the Table 1.3.
14. Find the zener diode stabilized voltage Ust and the minimum value of current Istmin at which, zener diode voltage drops.
1.3 Table. Measurement results of  zener diode voltamperic characteristic
	U, V
	
	
	
	
	
	
	
	
	
	
	
	

	I, mA
	
	
	
	
	
	
	
	
	
	
	
	


15. Plot voltamperic characteristic of zener diode.

[image: image12.emf]Stabilitrono voltamperinė charakteristika
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16. Explore KL-13007 module block c.
17. Connect bipolar transistors input characteristic measurement circuit shown in Fig 1.4
18. Connect conection wires to module terminals V+ and [image: image13.png]


  with basic laboratory work block terminals +12 V and GND. Connect measurement instruments.

19. Measure two bipolar transistor input characteristics by changing the base voltage UB with potentiometer VR2, and the constant collector voltage UC hold with potentiometer VR3. One characteristic measurement make with UC = 0 V, while the other UC = 0.1 to 0.5 V. Write down the measurement results in the Table 1.4.

1.4 Table. Measurement results of the bipolar transistor input characteristics. 
	UB, V
	
	
	
	
	
	
	
	
	
	
	

	IB, µA
	UC = 0 V
	
	
	
	
	
	
	
	
	
	
	

	
	UC = .... V
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Fig. 1.4 Investigation circuit of bipolar transistor input characteristic:

a) – principal circuit; b) – connection circuit.
20. Plot bipolar transistor input characteristics.
[image: image16.emf]Dvipolio tranzistoriaus įėjimo charakteristikos
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21. Connect bipolar transistors output characteristic measurement circuit shown in Fig 1.5.
22. Connect conection wires to module terminals V+ and [image: image17.png]


  with basic laboratory work block terminals +12 V and GND. Connect measurement instruments.
23. Measure two output bipolar transistor characteristics by changing the collector voltage UC every 0.5 V with potentiometer VR3, and the constant base current IB hold with potentiometer VR2. One characteristic measurement make while IB = 20 μA, and the other while IB = 30 μA. Write down the measurement results in the Table 1.5.
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Fig. 1.5 Investigation circuit of bipolar transistor output characteristic:

a) – principal circuit; b) – connection circuit.
.
1.5 Table. Measurement results of bipolar transistor output characteristic.
	UC, V
	
	
	
	
	
	
	
	
	
	
	

	IK, mA
	IB = 20 µA
	
	
	
	
	
	
	
	
	
	
	

	
	IB = 30 µA
	
	
	
	
	
	
	
	
	
	
	


24. Plot bipolar transistor output characteristic.
[image: image20.emf]Dvipolio tranzistoriaus išėjimo charakteristikos
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25. Define transistors h parameter  values h11E, h12E, h21E, h22E in the teachers specified operating point.
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Findings
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 EMBED Equation.3  [image: image23.wmf]
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