Structured Electronic Design
Design of low-noise feedback amplifier configurations
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With a high-gain controller the static and dynamic transfer
are predominantly determined by the feedback network

We will show that this is not the case for the noise behavior

- Equivalent input noise sources of the controller should be kept small
- Deterioration of the signal to noise ratio by the feedback network should be kept small

Study the noise behavior of nonenergic and passive feedback amplifiers

- Find rules for low-noise design
- Model the controller as a noisy nullor . ______._
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Study the noise performance of
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The noise contribution of the feedback impedances and their influence on the contribution of the equivalent input noise sources of the controller can be found:
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of the feedback impedances IS in series with the source
IS in series with the source

As if the feedback impedance
IS in parallel with the source

Zs Z||Z2  + Vea _ Zs Zo Veq Veq
T

% % OTF

Il \+




Conclusions noise performance of passive feedback amplifiers

A B C D

Voltage amplifier Transadmittance Transimpedance Current amplifier
A
[
Zs o+ /f"q\— Z,  + /fq\— +;/f"q\— —;fq\+
L1 \Jé f] ST O + O é
(D f j% (D 1 | T%Q] T@Q% ?v T%Q %@
— — 2 b Z1eq Iy
Z3

N Z — 1
?% a?w Q% Z,

The noise contribution of the feedback impedances and their influence on the contribution of the equivalent input noise sources of the controller can be found:

As if the parallel connection As if the feedback impedance
of the feedback impedances IS in series with the source
IS in series with the source

As if the feedback impedance As if the series connection
is in parallel with the source of the feedback impedances
IS In series with the source

Zs Z||Z2  + Vea _ Zs Zo Veq Veq
T

% TR ePR el R

Il \+




Conclusions noise performance of passive feedback amplifiers

A B C D

Voltage amplifier Transadmittance Transimpedance Current amplifier
A
[
Zs o+ /f"q\— Z,  + /fq\— +;/fq\— —;fq\+
L1 \Jé f] ST O + O é
(D f j%gi (D 1 | T%Q] T@Q% ?v T%Q %@
— — 2 b Z1eq Iy
Z3

N Z — 1
?% m?w Q% Z,

The noise contribution of the feedback impedances and their influence on the contribution of the equivalent input noise sources of the controller can be found:

As if the parallel connection As if the feedback impedance
of the feedback impedances IS in series with the source
IS in series with the source

As if the feedback impedance As if the series connection
is in parallel with the source of the feedback impedances
IS in series with the source

Zs Z||Z2  + Vea _ Zs Zo Veq Veq
T

TR TR SFF B PR

Il \+




