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Section 21
PN Diode AC Response

• 21.1 Conductance and series resistance
• 21.2 Majority carrier junction capacitance
• 21.3 Minority carrier diffusion capacitance
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Fields and Depletion as a Function of Bias
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Fields and Depletion as a Function of Bias
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Fields and Depletion as a Function of Bias
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Fields and Depletion as a Function of Bias
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Fields and Depletion as a Function of Bias
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Fields and Depletion as a Function of Bias
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Fields and Depletion as a Function of Bias
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Fields and Depletion as a Function of Bias
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Junction Capacitance

VDC

Junction 
Capacitance

Depletion width 
modulation

Charge 
modulation

Majority carrier 
effect

Forward biased diode + AC signal

Fn

Fp

VA> 0

VA< 0

RS

G

CJ

Cdiff



Klimeck – Solid State Devices
12

Majority Carrier Junction Capacitance
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Measurement of Built-in Potential
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.. And Variable Doping – probe charge at depletionregion edge 
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Dielectric Relaxation Time (majority side)
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Section 21
PN Diode AC Response

• 21.1 Conductance and series resistance
• 21.2 Majority carrier junction capacitance
• 21.3 Minority carrier diffusion capacitance

statusV
V

V

RS

G

CJ

Cdiff

2 2
0

1 2 ( )
( ) A

J D s
biV V

C qN x K Aε
≈ −



Klimeck – Solid State Devices
17

Section 21
PN Diode AC Response

• 21.1 Conductance and series resistance
• 21.2 Majority carrier junction capacitance
• 21.3 Minority carrier diffusion capacitance status
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