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1) Abstract:

This report discusses the lab experiment E5 the Characteristic of a Silicon Diode. This examines the Characteristic of a Silicon Diode under both forward bias (the forward characteristic) and reverse bias (the reverse characteristic) condition.
The report gives the table of readings carried out on the 13th January 2007 and plots the result showing the forward characteristic curve. 
____________________________________________
2) Introduction:

As part of this Lab exercise I’ve started with carrying out tests with the digital multimeter on the on the forward and reverse bias values. This is followed by the results derived from the circuit described in diagram 1 with a step increase in voltage as in table 3. Table 3 and graph 1 plot the voltage drops found across the resistor and diode in the circuit and the current ID is calculated from the resistor value and voltage drop across the resistor.

In the table and graph 1 the non-linearity performance of the device can be seen as the device passes the forward bias point. I will discuss the characteristic and performance of the diode in the conclusion section.
____________________________________________
3) Main body of Report
The first steps are to carry out tests with a multimeter (Fluke 789 ProcessMeter™) on the forward and reverse bias:
Condition of a diode using the diode test function of the Digital Multimeter: 

	To measure diode condition.

	Setup meter mode to read the forward break down voltage of the diode by selecting the mode and pressing the blue button.
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	Connect the leads across the CAT III 1000V
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	The meter will read “Manual Range 4” and give DC voltage reading.


Table 1

Set up DMM to measure diode condition (as in Table 1). Connect the leads across the selected diode and record the voltage values (Results in Table 2)
	Multimeter diode test function reading in forward bias
	0.509 Volts DC

	Multimeter diode test function reading in reverse bias
	Open circuit (O.L.) Volts DC


Table 2
The next step was to construct a circuit as described in diagram 1, consisting of a 560Ω resistor in series with a diode. The circuit was feed with a variable voltage power supply, whose output was set to 0.3 volts to 2 Volts DC in steps as per table 3 column “Supply Voltage Units (Volts DC)”. 


The voltage drop across the resistor was recorded at each step as per column “VR (V) Units (Volts DC)” and the voltage drop across the diode was recorded at each step as per column “ID (V) [Measured] Units (Volts DC)”.

The column “ID [Calculated] Units (Amps)” was calculated using the formula:
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Since the voltage drop across the resistor at each step divided by the resistor value gives the total current flowing through both the resistor and the diode since there in series.
	  Input Voltage 

0.3 to 2 Volts DC

       ( 
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	VR {Voltage drop across Resistor (R560Ω)}

	
	ID (Voltage Drop across Diode)

	
	Ground


Diagram 1
Measured voltages VS and VR ; Measured and Calculated ID:
	Supply Voltage Units (Volts DC)
	VR (V) Units (Volts DC)
	ID(V) [Measured] Units (Volts DC)
	ID [Calculated] Units (Amps)

	0.30
	0.001
	0.298
	1.7860E-06

	0.35
	0.003
	0.348
	6.3570E-06

	0.40
	0.008
	0.394
	1.4285E-05

	0.45
	0.019
	0.430
	3.3928E-05

	0.50
	0.040
	0.461
	7.1428E-05

	0.55
	0.068
	0.483
	1.2140E-04

	0.60
	0.099
	0.500
	1.7680E-04

	0.65
	0.135
	0.515
	2.4100E-04

	0.70
	0.174
	0.526
	3.1070E-04

	0.75
	0.214
	0.537
	3.8210E-04

	0.80
	0.255
	0.545
	4.5540E-04

	0.85
	0.296
	0.553
	5.2850E-04

	0.90
	0.341
	0.560
	6.0890E-04

	0.95
	0.385
	0.566
	6.8750E-04

	1.00
	0.428
	0.572
	7.6420E-04

	1.10
	0.519
	0.581
	9.2680E-04

	1.20
	0.612
	0.588
	1.0900E-03

	1.30
	0.704
	0.596
	1.2800E-03

	1.40
	0.798
	0.603
	1.4300E-03

	1.50
	0.892
	0.607
	1.5900E-03

	1.60
	0.987
	0.612
	1.7600E-03

	1.70
	1.083
	0.616
	1.9300E-03

	1.80
	1.181
	0.620
	2.1100E-03

	1.90
	1.276
	0.624
	2.2800E-03

	2.00
	1.372
	0.627
	2.4500E-03


Table 3
The graph below plots the diode current in column “ID [Calculated] Units (Amps)” versus the diode voltage in column “ID(V) [Measured] Units (Volts DC)”. 
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Graph 1
____________________________________________
4) Conclusion:


Diodes are designed to allow the flow of current in one direction only. In reality a very small amount (micro amps which can be considered to be negligible and was not even detectable with the multimeter diode test function reading in reverse bias) flows in the reverse bias until the maximum reverse voltage is exceeded at this point the diode is said to be in reverse breakdown and is probably irreversibly damaged. As can be seen in table 3 and graph 1 a potential difference of 0.5 to 0.6 volts forward bias is needed to allow current to flow in the forward bias direction. The arrow on the circuit symbol or the band on the diode shows the direction of the conventional current flow in forward bias.

The diode is a non-linear device, as in that the current flow is not proportional to the voltage applied to the device i.e. a resistors/load is linear and the current will rise proportional to the voltage applied. In table 3 and graph 1 it is seen that as the voltage rises towards the forward bias point the current flow is in the micro amp range and after the diode starts to feed forward the voltage dropped across the diode begins to stay relative constant as the current continues to rise. This displays the non-linearity of the device.

In the circuit described in diagram 1 it is essential to include a resistor so the voltage in excess of the forward bias voltage drop can be taken up by the resistor to avoiding a short circuit. This is seen in table 3 and graph 1 where VR starts to rise rapidly as the voltage dropped across the diode stops rising. 
____________________________________________
5) References: 

CIT course notes and Lab results.
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