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MOSFET Junction Capacitances
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MOSFET Gate Capacitances

Cutoff

– No channel formation => Cgs = Cgd = 0. The 

gate capacitance to the substrate 

Cgb = Cox W L
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MOSFET Gate Capacitances

Linear
The channel has formed and the capacitance is from the 

gate to the source and drain, not to the substrate. Thus 

Cgb=0 and

Cgs ≈ Cgd ≈ (Cox W L)/2
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MOSFET Gate Capacitances

Saturation
In saturation, the channel does not extend to the drain. 

Thus, Cgd=0 and

Cgs ≈ (Cox W L)*2/3
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MOSFET Overlap Capacitances

– LM: mask length of the gate

– L: actual channel length

– LD: gate-drain overlap

– Y: typical diffusion length

– W: length of the source and drain diffusion region
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MOSFET Overlap Capacitances

Overlap Capacitances

– Two special components of Cgs and Cgd caused by the 

lateral diffusion under the gate and thin oxide

CGS(overlap) = CoxWLD

CGD(overlap) = CoxWLD

LD: lateral diffusion length

W : the width of channel

Cox = εox/tox: capacitance per unit area

– Theses overlap capacitances are bias independent and 

are added components of Cgs and Cgd.



ELECTRICAL        ELECTRONICS COMMUNICATION INSTRUMENTATION

2/12/2022 8

MOSFET Gate Capacitances

Note that the capacitance seen looking into the 

gate is Cg:

– For manual calculations, we approximate Cg as its 

maximum value.

– This component of input capacitance is directly 

proportional to L and W

Capacitance Cut-off Linear Saturation

Cgb(total) CoxWL 0 0

Cgd(total) CoxWLD CoxWL/2+CoxWLD CoxWLD

Cgs(total) CoxWLD CoxWL/2+ CoxWLD 2CoxWL/3+ CoxWLD
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MOSFET Gate Capacitances
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MOS Capacitor
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MOS Capacitor
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MOS Capacitor based LNA
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Thank you


