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Large-Signal Response of MOS Differential AmpliÞers

 

■

 

MOS differential ampliÞer

 

■

 

KirchhoffÕs voltage law around input loop

For a sufÞciently large positive differential input voltage, all of the current 
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Large-Signal Response of MOS Differential AmpliÞers

 

■

 

Solve for this critical value  by setting 
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For  we can solve for the transfer function
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procedure:

use this equation and 
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Large-Signal Transfer Function for
MOS Differential AmpliÞer

■ Transition width is adjustable via W/L and IBIAS 
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Large-Signal Response of 
Bipolar Differential AmpliÞers

■ Find large-signal transfer curves for collector currents IC1 and IC2 and output 
voltages VO1 and VO2 as functions of VID
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Quantitative Large-Signal Model

■ VID = VBE1 - VBE2 

■ Ebers-Moll for the forward-active region:

Dividing the two equations, the emitter voltage VE can be eliminated:

Since the two emitter currents must sum to equal the bias current IBIAS, the 
collector currents are also related by:
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Large-Signal Differential Response

■ Solving for each current as a function of the differential input voltage
VID = VI1 - VI2 :

■ Output voltages:
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Transfer Functions for Bipolar Differential AmpliÞer

■ Width of transition region

look at current ratio in base 10 --

 --> 

factor of 10 difference --> VID = 60 mV ... practically,  will swing the 
output voltage between the limiting values
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Large-Signal Transfer Function (Cont.)

■ VOD = VO1 - VO2 

VO1 = VCC - IC1 RC      VO2 = VCC - IC2 RC 

... which can be written as:
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