Lect. 12: High-Frequency Response of MOS Amplifiers

(Razavi 11.1, 11.4) =

- CS Amplifier

Vout(S) / Vin(s) =?

Analysis complicated due to C
linking input to output
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Miller's Theorem
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Miller Multiplication
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Approximation
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- CS Amplifier Rs

RS
Wy ° Vout
3§ l R
Vin ) Cas I Cy Cos L
" B 1
CX’ CY - |C() ) |: 1 |a)p,out |_ 1
P R[Cq +Cop X+ 9, R )] R |Cpos +Cqp [1+ - H

Cx-CGD(1+ngL) gm L
Cy=Cgp (14 ——) Dominant capacitor?

Speed limitation by the Miller effect
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- Input impedance for CS Amplifier
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Input impedance reduced at high freq. due to Miller effect
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- Cascode Amplifier

Electronic Circuits 2 (15/1)

- CS and then CG

- Add capacitors for each transistor
- Simplifiy
- Replace Cgpy With C;, ; and C
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- Cascode Amplifier R,
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- Does this suffer from Miller effect?

- Cascode amp provides larger gain-bandwidth product than CS
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- Source Follower
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Does this suffer from Miller effect?
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- Differential Amplifier
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= CS amplifier
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Homework

Assuming A > 0 and using Miller’s theorem, determine the input
and output poles of the stages
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