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Announcements

Final Exam: Thursday, May 2, 7:00 - 9:00 PM, CL50

HW11 Due 5:00 PM Friday, April 26 in EE-209 dropbox
(note submission sheet)

Please complete the online course evaluation

No class on Friday, April 26!
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Discrete CS Amplifier
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Bode plot for op amp
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Recall the STC circuit

R Low pass filter
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Bode plot for op amp
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Two-stage CMOS Op Amp
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Op amps with feedback
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CS Amplifier with negative feedback
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Op amps with feedback
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If the phase of the amplifier is >
180°, negative feedback can
become positive feedback!
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Two-stage CMOS Op Amp
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The RC time constant

. Inverting
Input
C \ C output
R, R, R,
T=RC+R,C T=RC, +R,C

Cy =(1+4)C

13



Two-stage CMOS Op Amp
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Dominant pole

T=RC,, +RC,
t=(r,,llr,)C, +(r,slir,,)C,

C, = [1 +g (r06 | r07)]CC
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Example: Two-stage CMOS Op Amp

g =1mS

r =100kQ




Mid frequency gain

To

Admz—gm(z)z—lx50=—50

A, = —gm(%j =2 x25=-50

A=A, XA,=42500

A=A, XA,=68dB
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Bode plot for op amp
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Corner frequency

T=RC, +R,C,
t=(r,,llr,)C, +(r,slir,;)C,

Cp =1+ 8,6 (16 17,7) |Ce

T=2.6Us

T

C, =|51]C.=51pF

®, =3.9%x10°

C.=1pF

fi =64 kHz

g . =2mS

(50k)51x107"% +(25k)1x107"
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Bode plot for op amp
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Two-stage CMOS Op Amp
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