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Miller Effect
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Board Notes
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Miller Capacitive Multiplication
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Applicability of Miller's Theorem

If the only signal path between X and Y is through impedance Z
then Miller's theorem is typically not applicable.
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Applicability of Miller's Theorem

Miller's Theorem is typically useful in the cases where there
is impedance in parallel with the main signal path.
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Poles and Nodes

Non-Interacting Poles: One pole associated with each
node
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SM EECEA488 Set 6 - Frequency Respose of Amplifiers 8




Common Source

Neglecting input/output interaction,
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Common Source
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Common Source

_ Rs(1+9,Rp)Cqp +RsCes + Ry (Cp +Crp)
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Common Source

Right half plane zero, from the numerator of v /v,
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Common Gate
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Source Follower (Common Drain)
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Source Follower Input Impedance
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At low frequencies, g, >>|sC, |
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. Ci,=Cgs0, /(9,, + G,,) + Cop  (same as Miller)
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Source Follower

At high frequencies, g, <<|sC,_ |

Z. = - + L + 29m
sCes SC, s°CgC,

At high frequencies, overall input impedance includes
Cqp in parallel with series combination of C55 and C
and a negative resistance equal to -g,,/(C5sC ®?).
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Source Follower Output Impedance
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Source Follower Output Impedance

R,=1/q,
R =R -1/g,

L:%&(RS ~1/g,)

Output impedance inductance dependent
on source impedance, Rg!
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Source Follower Ringing
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Output ringing due to tuned circuit formed with C, and

inductive component of output impedance.
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Cascode Stage
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Cascode Stage
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Differential Pair
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Differential Pair
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Differential Pair
1
L~
27 (N 11 )CL
1
P2 2aC
E
29
f,=2f 02 —ZmP_
21C,
SM EECEA488 Set 6 - Frequency Respose of Amplifiers 24

12





