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Ch 5 EECE569 Analog IC

Differential pair with R load

(1) Large signal transfer curve

(2) Small signal characteristic (Gmd, Gmc, Ro)

(3) Active input common mode range

(4) Input offset voltage

(5) Common mode to differential conversion due to mismatches

Differential pair with diode load

Differential pair with active load

Differential pair: frequency response
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5.1 R-load NMOS diff amp
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5.1.1  Large signal analysis 
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small signal analysis 
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Small signal analysis using Half-circuit (due to symmetry)
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Small signal analysis using Half-circuit (due to symmetry)
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Small signal analysis using Half-circuit (due to symmetry)
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Small signal analysis using Half-circuit (due to symmetry)
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Small signal analysis using Half-circuit (due to symmetry)
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Input offset voltage 
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Razavi

Common-mode to differential-mode conversion
Due to load mismatch
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More significant at high frequency due to reduction of Rss by shunt 
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Razavi

Common-mode to differential-mode conversion
Due to transistor mismatch

CM-DM conversion
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RazaviRazavi

Common-mode to differential-mode conversion
Due to transistor mismatch
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CM-DM conversion

Add gm x DEL RD in numerator
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Razavi

CM-DM conversion

3131 221 omom
vc

vd rgrg
A
A

CMRR ≈+== Conv def: Very large

More practical CMRR definition

Add gm x DEL RD in numerator
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Razavi

CM-DM conversion: supply noise coupling

Rss => 1/(s Cp)

More significant at high frequency


