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Basic Structure of PN Junction
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Basic Structure of PN Junction
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Basic Structure of PN Junction

Space charge region

N, negative N, positive = Depletion region
charge charge
A A

P

| |

| |

| E-field }

| I

“Diffusion : : “Diffusion

force” on | :4— force” on
holes | | electrons

| |

: E-field E-field |

l-g— force on force on —P

! holes electrons :

Semiconductor Devices, Prof. SEYONG OH Neaman, Semiconductor Physics and Devices 4



PN Junction Band Diagram
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Voltage Bias

- Zero Bias (Equilibrium)

- Reverse Bias

- Forward Bias
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Zero Applied Bias

e=q=16x10"1°C

Built-in potential barrier
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Zero Applied Bias
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Charge Density, Electric Field, Potential
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Charge Density, Electric Field, Potential
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Charge Density, Electric Field, Potential

Poisson’s equation
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Charge Density, Electric Field, Potential
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Charge Density, Electric Field, Potential

¢(x) =
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Charge Density, Electric Field, Potential Summary
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Space Charge Width
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Reverse Bias

Viotal = |¢Fn| + |¢Fp| = Vb;

@ Under application of Reverse bias

Viotal = |¢Fn| + |¢Fp| + Vg =V, +Vp
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Reverse Bias (Space Charge Width)
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Reverse Bias (Electric Field)
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Junction Capacitance
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One-Sided Junction
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One-Sided Junction
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One-Sided Junction Capacitance
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PN Junction Breakdown in Reverse Bias

Zener breakdown Avalanche breakdown
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PN Junction Breakdown in Reverse Bias

Avalanche breakdown
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PN Junction Breakdown in Reverse Bias

Avalanche breakdown
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Figure 7.13 | Electron and hole current
components through the space charge
region during avalanche multiplication.
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PN Junction Breakdown in Reverse Bias
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