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1. Fully differential folded cascode OTA: Procedural sizing

The purpose of this section is to provide the sizing procedure of the following OTA step-by-step. Starting by
choosing circuit-level parameters (specifications) and propagating them to transistor level.
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The OTA, have to meet the following specifications.
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1. Fully differential folded cascode OTA: Procedural sizing
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1.2. Differential pair

Determine the transconductance, inversion factor and W/L ratio of the differential pair.
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Demonstration of Ag = —g,m2Rout

Half circuit method
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1.3. Folded cascade load

The 8 transistors composing the folded cascode stage will now be sized.

Determine the inversion factor and W/L ratio of these transistors to:

e Minimize the noise and offset (first priority)

e Keep saturation voltages of small (second priority) )

e For simplification, only two values will be chosen for the inversion factor: I 7= 10 or Ig= 1.
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Cascode, Therpimal noise
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1.3. Folded cascode load

The 8 transistors composing the folded cascode stage will now be sized.

Determine the mnversion factor and W/L ratio of these transistors to:

¢ Minimize the noise and offset (first priority)

e Keep saturation voltages of small (second priority) )

e For simplification, only two values will be chosen for the inversion factor: I ,i= 10 0r Ie=1..
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Calculate the output resistance necessary to meet the open-loop gain specification.
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Neglecting the conductance of the differential pair (assume £, (0.5, ). determine the conductance and length

of all transistors so that:
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¢ The specified open-loop gain is achieved
e The NMOS and PMOS resistances at the output node are balanced ( R, = Ry)

e The total area of the folded cascade stage is minimized (in the order of 85um?)
B m7 and mo have the same length

B The length of m; is two times the one of ms
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Calculate the output resistance necessary to meet the open-loop gain specification.
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Neglecting the conductance of the differential pair (assume €4, = 0.5¢ 43 ), determine the conductance and length

of all transistors so that:
e The specified open-loop gain is achieved
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1.5 Offset Estimation:
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1.6 Common-mode feedback CMFB
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