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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
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Common Source
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Common Source

Main <4
Path *

Vo (5Cep—9m)Rs

v, SZRS R (CesCop +CosCop +ConCos) + Sle (14 91R5)Cop +RsCos + R (Cop +CDB) J"'l

S S 5° S
Assume D=|—+1|— +1|= + +1, w,>0,
o @, W0, Oy

fpin = 1
| 27?(Rs [Ces +(1+g, RD)CGD]+ Ro(Cop + CDB))

SM EECE488 Set 6 - Frequency Respose of Amplifiers 10



SM

pout —

f

1:p,out ~
2ﬂRD (CGD + CDB)

Common Source

R.(1+49, Rp )CGD +R.Cy + Ry (CGD + C[L)

27ZRS RD (CGSCGD T CGSCDB T CGDCDB)

1

, for large C

ng R CGD
p’OUt 27ZR R (CGSCGD + CGSCDB + CGDCDB)

X gm for large C
272'(CGS + CDB) | 9% ~eo

EECE488 Set 6 - Frequency Respose of Amplifiers

11



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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Source Follower

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

L. = . + . + ng
SCss SC, s°C..C,

At high frequencies, overall input impedance includes
Csp In parallel with series combination of C.s and C,
and a negative resistance equal to -g,/(C5sC ®2).
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Source Follower Output Impedance
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Source Follower Output Impedance
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Output impedance inductance dependent
on source impedance, R¢!
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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
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