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A portion of the output buffer. /
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Figure 26.38 The op-amp in Fig. 26.33 won't turn on in this topology.

si'ﬂt‘" VP fz»ue\.;

) Figures from CMOS Circuit Design, Layout, and Simulation, Copyright Wiley-IEEE, CMOSedu.com



o

d
401 _l1p d [ 401
S L aC
+ 50f| He { |50f —
Vop - N _I{ EE‘{'l_ [N Vom
\. -':-rl_} - tp [ vm_ _I__l
2011 l—Elf:\, l:l: —— e Vbiasn :% EH4%2011
Iy ,
20k Veur E<|7 20k

Ve
b— 10fF
Unlabeled NMOS are 10/1
Unlabeled PMOS are 20/1
Bias circuit in Fig. 26.3

Figure 26.39 Connecting the bias circuit diff-amp’s inputs to the common-mode voltage.
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Figure 26.40 Making the op-amp more practical.

Figures from CMOS Circuit Design, Layout, and Simulation, Copyright Wiley-IEEE, CMOSedu.com



Se ac

X7
"]~ —d [

__V+

Figure 26.41 How not to implement GE in an op-amp (unless the added
amplifier employs CMFB).
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Figure 26.42 Adding gain-enhancement to the op-amp.
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Figure 26.43 Providing CMFB through just the output buffer. Using an amplifier
with triode-operating MOSFETSs for CMFB (good).
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Figure 26.46 How an offset voltage causes an imbalance in the outputs.
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Figure 26.45 How an offset can affect the step response (compensation).
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