P. Bruschi: Notes on Mixed Signal Design

Simple configuration for simulating the frequency response of Op-amps

out

:T7 small signal circuit

Hypothesis: Input bias currents =0 (Valid approximation in CMOS amplifiers)

Operating point: Vout=V. The d.c. feedback provided by R self-bias the op-amp regardless of possible
systematic input offsets. Choose a V value that belongs to both the input (common mode) and output
ranges. In this way the amplifier is self-biased in a valid operating point.

The amplifier open loop frequency response is simply given by the vo./v transfer function.
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Example: R=1GQ, C=1F (1 Farad!) -> fp=1.6x10"1" Hz
With Ag=10° : our analysis is valid for f>>A4f,p=1.6x10" Hz.

An additional condition is clearly R>>R .., where R, is the open loop output resistance of the

amplifier.



