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NMOS are 10/1
PMOS are 20471
Bias circuit in Fig. 26.3

Note sepatare diff-amp connections.

Figure 26.19 Fully-differential cascode diff-amp.
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Figure 26.20 Varying the common-mode voltage and looking at the output.
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Figure 26.21 DC behavior and gain of the diff-amp in Fig. 26.19.
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NMOS are 1071

PMOS are 2071
Bias circuit in Fig. 26.3

Figure 26.22 Basic two-stage 0p-amp without CMEB,

Figures from CMY Circuit Design, Layout and Slmulatmr Copynght W|Iey IEEE CMOSedu.com

!
Al

les

vl



. = L‘au; _.._....'....-.........‘!.l...u.., _‘........._......
T v A S
TN PN 3 s : 5 V
I." /— 4 |:' [ .‘i Ia’ y e c_,m:L....__._..,,,,,"._.__.__...,,,,, - i @ q
oM "“x_j/'. .\.: ‘/; IN i "

H : f

2 o0 Ly
— DOO ”jV ¢ .A.___uE,._...‘......‘_..?....1.:._....__...,
A : P

v v

407, 0 119 2 5020

Swcap 7 T

i v A I — deriv{anp—yon

I’?L;\; Swcap m

Figure 26.23 DC behavior and gain of the op-amp in Fig. 26.22.
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Figure 26.26 Modifying the op-amp for a CMFB input signal.
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Figure 26.28 Gains of CMFB amplifiers.
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Figure 26.29 Complete schematic of op-amp with CMFB.
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From diff-amp

Op-amp’s output

<.
=== Same voltages

Figure 26.31 Ourpur buffer used in the op-amp of Fig. 26.29.
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From diff-amp T

— Op-amp s output

1 ]

Figure 26.32 Adding a device 1o allow the output voltage 10 swing.
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Figure 26.34 Resimulating the op-amyp in Fig. 26.33 in the configuration
seen in Fig. 26.23.
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Figure 26.35 Regenerating the simulation results using the topology in
Fig. 26.24 with the op-amp in Fig. 26.35.
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Figure 26.36 Using the op-amp in Fig. 26.33 in the sample-and-hold circuit
of Fig. 26.25. Figure shows the outputs of the op-amp.
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A portion of the output buffer.

Output munus Voo

Figure 26.37 Using n'iode-ap crating MOSFETS 10 balaﬁcé the outputs (bad).
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