
Non-Linear Model for a 
source-degenerated OTA
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Non-Linear OTA model:

Vin-

I1 I2

Vin+

IDC

Let:

We can easily get:

Which can be expanded to:

To determine Odd Harmonic effects for an ideal OTA !!



How to Extract the Coefficients:

• By Sweeping the input voltage and integrating the output    

current, we can these coefficients.

Generally if we have:

We can extract the coefficients by differentiation, where:

• a2 is ideally zero.

• Getting the first 3 coefficients only is a valid approximation.



A source degenerated OTA as an example:

OTA

Output current of one branch versus 
input differential voltage.
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Coefficients:

a0=206.777 µA

a1=1.69094mA/v

a2=9.07µA/v2 

a3= - 1.764mA/v3

The accuracy of these numbers depends on the number of points used in the

DC sweep.

By taking more points, even harmonics reduce to zero.



Macromodel used:

1. Non-linear transfer function.

2.    non-dominant pole .

3.    Feed-forward path leads to Right half plane zero. (Cgd of the driver trans.)

4.    Output Resistance and Load Capacitance.
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DC sweep of Macromodel:

Changes due to measurement accuracy and number of points



AC response comparison:

Transistor level Macro-model


