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Why differential opamp?

 Cancellation of common mode signals including clock feedthrough
* Increased signal swing
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« Cancellation of even-order harmonics
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2-stage fully-differential opamp
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Output common mode range (OCMR) = Vpp+ |Vss| - Vspp(sat) - Vpsp(sat)

The maximum peak-to-peak output voltage < 2:OCMR
Conversion between differential outputs and single-ended outputs:
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2-stage fully-differential opamp with
push-pull output
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Comments:
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« Able to actively source and sink output current
» QOutput quiescent current poorly defined

4

Mixed-signal ICs Design, A. Thanachayanont

Fig. 7.

3-6

2010



Folded-cascode differential opamp
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Common-mode output voltage
stabilization

[f the common mode gain not small, it may cause the common mode output voltage to
be poorly defined.

[1lustration:
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Common-mode output voltage
stabilization

Because the common mode gain 1s undefined, any common mode signal at the input
can cause the output common mode voltage to be improperly defined. The common
mode output voltage is stabilized by sensing the common mode output voltage and using
negative feedback to adjust the common mode voltage to the desired value.

Model for the Output of Differential Output Op Amps:

fVDD fVDD
i,1(source) R, % % R, Ipp(source) i,1(source) R, % %Rﬂg i n(source)
Yol © o Vo2 Vol o o Vo2
1,,(sink) Rﬁé % R, 4 I 5(sink) i,1(sink) R03% ? R 4 [,,5(sink)
T T
Class A Output Push-Pull Output 6071508

R,; represents the self-resistance of the output sink/sources.

1.) If the common mode output voltage increases the sourcing current is too large.

2.) If the common mode output voltage decreases the sinking current is too large.
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CMEFB concept
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Function of the common-mode feedback circuit:

1.) If the common-mode output voltage increases, decrease the upper currents sources or
increase the lower current sink until the common-mode voltage is equal to VeyrEE.

2.) If the common-mode output voltage decreases, increase the upper currents sources or
decrease the lower current sink until the common-mode voltage 1s equal to Veoyrer.
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2-stage opamp with CMFB
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CMFB circuit using resistive divider

Common-Mode Feedback
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CMFB circuit (1)
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CMFB circuit using resistive divider (2)
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CMFB circuit using resistive divider (1)

Common-Mode Feedback
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CMFB circuit using dual diff. pairs

Common-Mode Feedback
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CMFB circuit using triode MOSFETSs
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