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ECEN 4228/5008
Fall 2004

* Figure examples from [Allen/Holberg] reference text unless otherwise stated
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Cascode Cascode –– Input StageInput Stage

Text Figure 6.5-1
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TwoTwo--Stage w/ Cascode InputStage w/ Cascode Input

Text Figure 6.5-2
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Cascode: 2Cascode: 2ndnd “Miller” Stage“Miller” Stage

Text Figure 6.5-3
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Cascode: Symmetrical OTACascode: Symmetrical OTA
(Push-Pull)

Text Figure 6.5-4
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Improve ICMR: IImprove ICMR: I--Source LoadSource Load

Text Figure 6.5-6
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Folded CascodeFolded Cascode

Text Figure 6.5-7
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High gain, folded cascodeHigh gain, folded cascode

* [Grey/Meyer] reference text, Fig. 6.30
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* [Grey/Meyer] reference text, Fig. 6.30

Bias circuits for high 
gain folded cascode
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Text Figure 7.6-1

Text Figure 7.6-3

Issues w/ ICMRIssues w/ ICMR



11ECEN  4228/5008, Fall 2004

Analog IC Design

Text Figures 7.6-4 & 7.6-5

RailRail--toto--Rail ConceptRail Concept
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Figures 7.6-6 & 7.6-7

One Solution One Solution adaptive adaptive IbIb

= Ib if 
MN1/MN2 

cut-off
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Another SolutionAnother Solution

Zener 
absorbs 

6Iref when 
both n & 

p-ch are on
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ImplementationImplementation
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Complete AmplifierComplete Amplifier

Input 
Stages Folded

Cascode

2nd Gain 
Stage
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SpecificationsSpecifications
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Class A/B Output StageClass A/B Output Stage

Text Figure 7.1-1
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Very Low Rout: FeedbackVery Low Rout: Feedback

Text Figure 7.1-6
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Complete Low Rout AmpComplete Low Rout Amp

Text Figure 7.1-8

A1 Amp A2 AmpShort-Circuit 
Protection

Gain 
Stages
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Power Supply Rejection RatioPower Supply Rejection Ratio

Text Figures 6.4-2 – 6.4-5
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Fully DifferentialFully Differential

Text Figure 7.3-1

Text Figure 7.3-2
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22--stage Miller Differential Outstage Miller Differential Out

Text Figure 7.3-3
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FoldedFolded--Cascode Differential OutCascode Differential Out

Text Figure 7.3-5
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22--stage, pushstage, push--pull, diffpull, diff--outout

Text Figure 7.3-6
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22--stage, folded cascode, diffstage, folded cascode, diff--outout

Text Figure 7.3-7
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11--stage, cascode, symmetrical, stage, cascode, symmetrical, 
crosscross--coupled (high SR)!coupled (high SR)!

Figure 7.3-10 



27ECEN  4228/5008, Fall 2004

Analog IC Design

CMFBCMFB
Common-mode-feedback

Text Figure 7.3-13


