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CM loaded differential pair: equivalent circuit
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CM loaded differential pair: With load

+vid / 2 O_
vaid Rout
—Vy, / 2 O_

szgm R =r, ||r04

out

m id” “out

UOZG v R ||RL:gmvid(r02 ||r04)||RL



CM loaded differential pair
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CM loaded differential pair: With load
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Problem 9.85
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Problem 9.86
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Common mode gain and CMRR
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CM loaded differential pair
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PMOS input differential pair
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2-stage CMOS Op Amp
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Two-stage CMOS Op Amp

Fig. 9.40 Sedra and Smith 7t Ed.



Two-stage CMOS Op Amp
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Two-stage CMOS Op Amp
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Two-stage CMOS Op Amp: DC coupling
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Input offset voltage

i 1
— -;r_ 2

0 T



Input offset voltage

“random offset” and “systematic offset”

See Sec. 9.6.1 egn. (9.172)



Two-stage CMOS Op Amp: DC coupling
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Two-stage CMOS Op Amp: Capacitor
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Two-stage CMOS Op Amp: Summary
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Two-stage CMOS Op Amp

You are encouraged to read through Example 9.6,
pp. 661, 662



Two-stage CMOS Op Amp: Summary
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DC coupled — works all the way to DC

General purpose op amp requires more gain and a low
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741 Op Amp
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LTSpice Project 3
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