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Figure 26.1 Gate-source voltages plotted against drain currents.
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Figure 26.2 A two-stage fully-differential op-amp. Compensation and
CMEB are not shown. Output stage operates class AB. See

discussion in the next section concerning the output voltage
of the diff-amp.

)

¥

SEOSTATE



YDD VDD VDD VDD
v ”“‘““ V, i
gy cﬂ: M2 o gl —{(19—d| M2

L M1 M1 —
20 4 i 16 s lzo Wi ilﬁ»wl
Y

Y N L N
(a) M1 and M2 are mismatched. (b) M1 and M2 are perfectly matched

(as in a SPICE simulation).

Figure 26.5 How we add an offset into the circuit to model mismatch.
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Figure 26.6 Comparing the diff-amp’s output voltages with and without an offset.



Figure 26.7 A fully-differential diff-amp that generates its own bias for the PMOS.



Figure 26.8 Using a common-mode feedback (CMFB) amplifier to set the output voltages.
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Figure 26.9 Implementation of the CMFB amplifier in Fig. 26.8.
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(b) With a 50 mV offset. Note how the CMFB isn’t doing anything.

Figure 26.10 Simulating the operation of the CMFB circuit in Fig. 26.9.
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Figure 26.13 Reducing the forward gain of the CMFB loop.
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(b) Symmetrical implementation of

(a) Using resistors to average differential the CMFB circuit in (a).
output signals.

Figure 26.14 Increasing CMFB amplifier input range.
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Figure 26.17 Plotting the output voltages as a function of the CM feedback voltage.



