Structured Electronic Design

Application of Negative Feedback in Amplifier Design
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inaccurate and/or Brute-force: Insert dominant, high-accuracy
y signal-dependent and linear impedances in the signal path:
Zs v I o I
+ A+ ]+ L+ + L+ |+ : +
| Zo Zs Zse Zo |
2NNk D7 TG Al )
7 Vo= AV Z Zi Vo= AVi

N inaccurate and/or
signal-dependent
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v, i)

inaccurate and/or Brute-force: Insert dominant, high-accuracy
y signal-dependent and linear impedances in the signal path:

e + L+ + A+ + : +
I ZO | ZS ZSG : ZO |
P = 7 20 [P ™ | #l] #[]"
:_gz_ L _V_vo_?_félv_v_;_ _: Zé : Zz Vo — Av‘/z '

AN inaccurate and/or

signal-dependent

Vo _ _ 2 Av Zy Vi Z; A ZilZy . _ Z A Zp
Vts ZZ—I_ZS ZE_I_ZO Vts o Zi+Zs+Zse UZEHZp_i_ZO ~ Zi+Zse UZP+ZO
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WD R F Y v

Zy
X inaccurate and/or

signal-dependent
Vi Zi A Zy Vi

Vts Z’L—|_ZS UZE_l_Zo

Remember: Thou shalt not insert impedances in
series or in parallel with the signal path

+ 1+ + | +
Zs Zse Lo
D7 = [ ™ 4[]«
:Zz Vo = AV; I
Zi A _ZllZp Zi_ A _Zp

UZ£|‘Zp—|_Zo ~ Zi+Zse va+Zo
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Zs I C I
+ 1+ + L+ + 1+ + : +
I ZO | ZS ZS€ : ZO |
QO IOk ZOEE 1 XS R
:_gz_ L _‘{o_?_félv_v_;_ _: ZE : Zz Vo — Av‘/z '
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+ 1+ + L+ + 1+ + : +
I ZO | ZS ZS€ : ZO I
2RISR D7 TG T Al )
:_gz_ L _‘{o_?_félv_‘/_;_ _: ZE : Zz Vo — A’U‘/Z :
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v v

decrease of power efficiency
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+
VSC

inaccurate and/or
sighal-dependent

Remember:

Ve

Zy
X inaccurate and/or
sighal-dependent

Vi Z;

Vs Zi+Zs

Zy
v Z€+Zo

A

Thou shalt not insert impedances in
series or in parallel with the signal path

Brute-force: Insert dominant, high-accuracy
and linear impedances in the signal path:

At the source:

1+ + | +
Zs Zse Zo |
> | v <> - Zp Zel | V2
: Zz Vo — A’U‘/Z I
ﬁ _ Z; A ZEHZP ~ Zi A Zp
Vts o Zi_|_Zs+Zse UZ£|‘Zp—|_Zo ~ Zz’+Zse UZp+Zo

reduction of the signal to noise ratio

At the load:

decrease of power efficiency

Source-to-load transfer:
reduced as a result of attenuation
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Ve
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Z;

Zy
v Z€+Zo

A

Remember: Thou shalt not insert impedances in
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Conclusion:  Strong interaction between:
- accuracy and noise addition
- accuracy and power inefficiency

- accuracy and source-to-load transfer
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|/~ \+

v v

v Vv
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1+ + | +
Zs Zse Zo |
> | ‘/; <> | Zp Zf ‘/E
: Zz Vo — A’U‘/Z I
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Conclusion:

Orthogonality:

Ve

Zy
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Z;

Zy
v Z€+Zo

A

Thou shalt not insert impedances in

series or in parallel with the signal path

Strong interaction between:

- accuracy and noise addition

- accuracy and power inefficiency

- accuracy and source-to-load transfer

See: "orthogonalDesignNegativeFeedbackAmplifiers.svg"
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|/~ \+

v v

v Vv
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1+ + | +
Zs Zse Zo |
> | v <> - Zp Zel | V2
: Zz Vo — A’U‘/Z I
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