Lect. 7: Amplifier Frequency Response
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Lect. 7: Amplifier Frequency Response
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Lect. 7: Amplifier Frequency Response
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Assumptions for simplication:

M w<K<wr=¢z qj:ii = 7 9m > w(Cgs + Cga) > wlys, wlyq

(2): Ignlore ®? term

3): Jm = gp

Electronic Circuits 2 (07/1)
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Frequency response of CS limited by C, C, for input and C, for output.
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Lect. 7: Amplifier Frequency Response

Compare f, with f;

1
Jo = - ~ ~
277'{_ R‘?[Cc;q + ng“ + ‘AL‘.LF‘ )] + Ri:ru.t "'t’ﬂ?}
o 9m
fT B?T( Cgs + cgd:'
ks

Mainly because f, has A, ¢ in denominator
making C, effectively very large

=> Miller Effect
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Miller Effect
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Vin | = Vout = —AwVin Ll = (Vin — Vout) 1T = tin 11

=» Less impedance =» Larger capacitance

In CS, ng causes Miller effect: Larger gain =» Slower

Is it always bad?  Can be used for implementing large capacitor values in IC.
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Does CD suffer from Miller effect?

VDD
signal source
______ I
| S
I \.I\f‘af\l II*
I
- I
| vs (~) I +
| . Wisup
- T vOouT
Ve —
7
Vss

A, is almost 1!
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Does CG suffer from Miller effect?
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No Miller capacitor!
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Lect. 7: Amplifier Frequency Response

Design large gain, high-speed transconductance amplifier

Start with CS _ N
‘Z S ro Ao bd_
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i = A\/ovin Iy — —OnloVin I =—g V I
out m " in
) r, r+R, . r+R, r+R,
CTRR— Problem if R, >
v, " IR, roblem if R >r,

=» Use current buffer
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Design large gain, high-speed transconductance amplifier

Add CG Stage T ot gy
Rs Fo § \ 7
g’w\/—0 W
Vin {_ I_AV‘V"\ S %R'\V\/C&( G_\)_ VRDV]\/CL’I _RL
* | N - -~ L=

Assuming ideal current buffer,

i
\(/).Utz_gm (CS + CG) v r +R

In addition, CG is fast!

For a given target gain,
we can achieve higher speed transconductance speed amp by reducing g,

=» Cascode amplifier
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