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Electrostatics under Bias
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Electrostatics under Bias

Positive bias
- Accumulation
in metal
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Electrostatics under Bias
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Where do charges come from?

By thermal generation

From body contact
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Capacitance Model

Slower process
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Small Signal Equivalent Circuit

G, Is small (only tunelling current)

semiconductor

Ve

X
v
o oA
- " \C; /
©
C,/C,
r Low kHz
frequency  For insulated devices,
consider only majority carrier
junction capacitance Cj
High
frequency

11



Small Signal Equivalent Circuit

G, Is small (only tunelling current)

Ve

\GO
\\
I
. S
= " \C; /
©
C,/C
o 4, Low |kHz
frequency  For insulated devices,
consider only majority carrier
junction capacitance Cj
High
frequency

12



Junction Capacitance

Grey: gate
Red: oxide

Blue: inversion V. = _%
_ . + c — Vs
Green: depletion g) Co
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Junction Capacitance

which we already
understand!
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Definition of m for later use

m=(1+C,/C,)

‘body effect coefficient’

m = (1+ kX /KW, )

W, depends on the voltage

In practice:
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