Applied Physics 


Lab 11
Characteristics curve of Diode in Reverse Bias and Forward Bias

Name: _________________________________________________________________________

Regd. No: _______________________________________________________________________

Objective
To study the forward and reverse biasing of a diode. 
Introduction
A diode is an electrical device allowing current to move through it in one direction with far greater ease than in the other. The most common kind of diode in modern circuit design is the semiconductor diode. Semiconductor diodes are symbolized in schematic diagrams such as Figure below. The term “diode” is customarily reserved for small signal devices, I ≤ 1 A. The term rectifier is used for power devices, I > 1 A

Semiconductor diode schematic symbol: Arrows indicate the direction of electron current flow. When placed in a simple battery-lamp circuit, the diode will either allow or prevent current through the lamp, depending on the polarity of the applied voltage
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Diode operation: (a) Current flow is permitted; the diode is forward biased. (b) Current flow is prohibited; the diode is reversed biased.

When the polarity of the battery is such that electrons are allowed to flow through the diode, the diode is said to be forward-biased. Conversely, when the battery is “backward” and the diode blocks current, the diode is said to be reverse-biased. A diode may be thought of as like a switch: “closed” when forward-biased and “open” when reverse-biased
A forward-biasing voltage is applied across the P-N junction, the depletion region collapses becoming thinner. The diode becomes less resistive to current through it. In order for a sustained current to go through the diode; though, the depletion region must be fully collapsed by the applied voltage. This takes a certain minimum voltage to accomplish, called the forward voltage as illustrated in Figure
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For silicon diodes, the typical forward voltage is 0.7 volts, nominal. For germanium diodes, the forward voltage is only 0.3 volts. Voltage drop across a conducting, semiconductor diode remains constant at 0.7 volts for silicon and 0.3 volts for germanium.

If a reverse-biasing voltage is applied across the P-N junction, this depletion region expands, further resisting any current through it. (Figure below) 
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Depletion region expands with reverse bias.
A reverse-biased diode prevents current from going through it, due to the expanded depletion region. In actuality, a very small amount of current can and does go through a reverse-biased diode, called the leakage current, but it can be ignored for most purposes. The ability of a diode to withstand reverse-bias voltages is limited, as it is for any insulator. If the applied reverse-bias voltage becomes too great, the diode will experience a condition known as breakdown (Figure below), which is usually destructive. A diode's maximum reverse-bias voltage rating is known as the Peak Inverse Voltage, or PIV, and may be obtained from the manufacturer. Like forward voltage, the PIV rating of a diode varies with temperature, except that PIV increases with increased temperature and decreases as the diode becomes cooler -- exactly opposite that of forward voltage. 
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Diode curve: showing knee at 0.7 V forward bias for Si, and reverse breakdown.
Typically, the PIV rating of a generic “rectifier” diode is at least 50 volts at room temperature. Diodes with PIV ratings in the many thousands of volts are available for modest prices.
Circuit Diagram
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For reverse bias
1. Choose the analysis type – DC Sweep 

i. And give the sweep information: 

ii. Sweep Name :V1

iii. Start value – 0V,

iv. Sweep end value – 0.8V, 

v. And Sweep increment –0.01.

2. Run the simulation by choosing Simulate from the Analysis menu.

3. After successful simulation, Choose Add from the Trace menu of Probe and select the plot variable, the diode current. e.g. I(D1).
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For Forward Bias

1. Choose the analysis type – DC Sweep 

i. And give the sweep information: 

ii. SweepName :V1

iii. Start value  0V,

iv. Sweep end value   0.8V, 

v. And Sweep increment 0.01.

2. Run the simulation by choosing Simulate from the Analysis menu.
3. After successful simulation, Choose Add from the Trace menu of Probe and select the plot variable, the diode current. e.g. I(D1).
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Conclusion

Summarize what you have learned today (not what you have done).
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