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Minimize the number of floating voltage sources

Consider a two-stage amplifier
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Minimize the number of floating voltage sources
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Minimize the number of floating voltage sources

Replace a device with its complementary version

Y= - Q
O L I
D O

(c) 2019 A.J.M. Mont

agne

51



Minimize the number of floating voltage sources

Replace a stage with a local feedback stage
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Minimize the number of floating voltage sources

Add a local feedback stage and use a complementary type
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Complete biasing with passive biasing elements

Added current source element for biasing
the voltage source element of the cascode
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Specify biasing elements
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Check performance after implementation of bias sources

Design improvements if necessary
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Define differential-mode quantities
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Define differential-mode quantities

With n transistors we need to control 2n bias quantities:
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Define differential-mode quantities
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Define differential-mode quantities
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Define differential-mode quantities
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Define differential-mode quantities
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If all stages are DC coupled, biasing errors propagate
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Define differential-mode quantities
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If all stages are DC coupled, biasing errors propagate

If non of the stages is clipping, biasing errors add up to equivalent-input voltage and current bias sources
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Define differential-mode quantities
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If all stages are DC coupled, biasing errors propagate

If non of the stages is clipping, biasing errors add up to equivalent-input voltage and current bias sources
If the biasing error at the output is too large, over-all error-reduction can be applied:
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Define differential-mode quantities
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With n transistors we need to control 2n bias quantities: -
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If all stages are DC coupled, biasing errors propagate

If non of the stages is clipping, biasing errors add up to equivalent-input voltage and current bias sources
If the biasing error at the output is too large, over-all error-reduction can be applied:

Over-all model-based biasing
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Define differential-mode quantities

(O
With n transistors we need to control 2n bias quantities: -
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If all stages are DC coupled, biasing errors propagate

If non of the stages is clipping, biasing errors add up to equivalent-input voltage and current bias sources
If the biasing error at the output is too large, over-all error-reduction can be applied:

Over-all model-based biasing
Over-all negative-feedback biasing
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Define differential-mode quantities

(O
With n transistors we need to control 2n bias quantities: -
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If all stages are DC coupled, biasing errors propagate

If non of the stages is clipping, biasing errors add up to equivalent-input voltage and current bias sources
If the biasing error at the output is too large, over-all error-reduction can be applied:

Over-all model-based biasing
Over-all negative-feedback biasing
Over-all auto-zeroing
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Define differential-mode quantities
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With n transistors we need to control 2n bias quantities: - ]
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If all stages are DC coupled, biasing errors propagate

If non of the stages is clipping, biasing errors add up to equivalent-input voltage and current bias sources
If the biasing error at the output is too large, over-all error-reduction can be applied:

Over-all model-based biasing

Over-all negative-feedback biasing

Over-all auto-zeroing
If one of the stages is clipping, it can be observed at the output, and the accuracy of local biasing has to be improved
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Define differential-mode quantities
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With n transistors we need to control 2n bias quantities: - ]
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If all stages are DC coupled, biasing errors propagate

If non of the stages is clipping, biasing errors add up to equivalent-input voltage and current bias sources
If the biasing error at the output is too large, over-all error-reduction can be applied:

Over-all model-based biasing

Over-all negative-feedback biasing

Over-all auto-zeroing
If one of the stages is clipping, it can be observed at the output, and the accuracy of local biasing has to be improved

Local model-based biasing
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Define differential-mode quantities
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With n transistors we need to control 2n bias quantities: - ]
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If all stages are DC coupled, biasing errors propagate

If non of the stages is clipping, biasing errors add up to equivalent-input voltage and current bias sources
If the biasing error at the output is too large, over-all error-reduction can be applied:

Over-all model-based biasing

Over-all negative-feedback biasing

Over-all auto-zeroing
If one of the stages is clipping, it can be observed at the output, and the accuracy of local biasing has to be improved

Local model-based biasing
Local negative-feedback biasing
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Define differential-mode quantities
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With n transistors we need to control 2n bias quantities: - ]
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If all stages are DC coupled, biasing errors propagate

If non of the stages is clipping, biasing errors add up to equivalent-input voltage and current bias sources
If the biasing error at the output is too large, over-all error-reduction can be applied:
Over-all model-based biasing
Over-all negative-feedback biasing
Over-all auto-zeroing
If one of the stages is clipping, it can be observed at the output, and the accuracy of local biasing has to be improved
Local model-based biasing
Local negative-feedback biasing

Local auto-zeroing
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Define differential-mode quantities
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With n transistors we need to control 2n bias quantities: - ]
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If all stages are DC coupled, biasing errors propagate

If non of the stages is clipping, biasing errors add up to equivalent-input voltage and current bias sources
If the biasing error at the output is too large, over-all error-reduction can be applied:
Over-all model-based biasing
Over-all negative-feedback biasing
Over-all auto-zeroing
If one of the stages is clipping, it can be observed at the output, and the accuracy of local biasing has to be improved
Local model-based biasing
Local negative-feedback biasing

Local auto-zeroing
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Define common-mode quantities
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Define common-mode quantities

Common-mode biasing errors only propagate if:
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Define common-mode quantities

Common-mode biasing errors only propagate if:
Stages are DC coupled
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Define common-mode quantities

Common-mode biasing errors only propagate if:

Stages are DC coupled
Stages have common-mode transfer or common-mode to differential-mode conversion
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Define common-mode quantities
Common-mode biasing errors only propagate if:
Stages are DC coupled

Stages have common-mode transfer or common-mode to differential-mode conversion

If over-all (source-to-load) common-mode tansfer exists:
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Define common-mode quantities
Common-mode biasing errors only propagate if:

Stages are DC coupled
Stages have common-mode transfer or common-mode to differential-mode conversion

If over-all (source-to-load) common-mode tansfer exists:

Common-mode voltage or current can be defined in one stage:
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Define common-mode quantities

Common-mode biasing errors only propagate if:

Stages are DC coupled
Stages have common-mode transfer or common-mode to differential-mode conversion

If over-all (source-to-load) common-mode tansfer exists:
Common-mode voltage or current can be defined in one stage:

Local brute-force common-mode biasing
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Define common-mode quantities

Common-mode biasing errors only propagate if:

Stages are DC coupled
Stages have common-mode transfer or common-mode to differential-mode conversion

If over-all (source-to-load) common-mode tansfer exists:
Common-mode voltage or current can be defined in one stage:

Local brute-force common-mode biasing
Local model-based common-mode biasing
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Common-mode biasing errors only propagate if:

Define common-mode quantities

Stages are DC coupled

Stages have common-mode transfer or common-mode to differential-mode conversion

If over-all (source-to-load) common-mode tansfer exists:

Common-mode voltage or current can be defined in one stage:

Loca
Loca
Loca

brute-force common-mode biasing
model-based common-mode biasing
common-mode feedback biasing
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Define common-mode quantities

Common-mode biasing errors only propagate if:

Stages are DC coupled
Stages have common-mode transfer or common-mode to differential-mode conversion

If over-all (source-to-load) common-mode tansfer exists:
Common-mode voltage or current can be defined in one stage:

Local brute-force common-mode biasing
Local model-based common-mode biasing
Local common-mode feedback biasing

Over-all common-mode feedback can be applied as error-reduction technique
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Define common-mode quantities

Common-mode biasing errors only propagate if:

Stages are DC coupled
Stages have common-mode transfer or common-mode to differential-mode conversion

If over-all (source-to-load) common-mode tansfer exists:
Common-mode voltage or current can be defined in one stage:

Local brute-force common-mode biasing
Local model-based common-mode biasing
Local common-mode feedback biasing

Over-all common-mode feedback can be applied as error-reduction technique
Low-pass filtering is not required if common-mode to differential-mode conversion is negligible
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Define common-mode quantities

Common-mode biasing errors only propagate if:

Stages are DC coupled
Stages have common-mode transfer or common-mode to differential-mode conversion

If over-all (source-to-load) common-mode tansfer exists:
Common-mode voltage or current can be defined in one stage:

Local brute-force common-mode biasing
Local model-based common-mode biasing
Local common-mode feedback biasing

Over-all common-mode feedback can be applied as error-reduction technique
Low-pass filtering is not required if common-mode to differential-mode conversion is negligible

Else:
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Define common-mode quantities

Common-mode biasing errors only propagate if:

Stages are DC coupled
Stages have common-mode transfer or common-mode to differential-mode conversion

If over-all (source-to-load) common-mode tansfer exists:
Common-mode voltage or current can be defined in one stage:

Local brute-force common-mode biasing
Local model-based common-mode biasing
Local common-mode feedback biasing

Over-all common-mode feedback can be applied as error-reduction technique
Low-pass filtering is not required if common-mode to differential-mode conversion is negligible

Else:
Common-mode voltage or current needs to be defined locally:

(c) 2019 A.J.M. Montagne 122



Define common-mode quantities

Common-mode biasing errors only propagate if:

Stages are DC coupled
Stages have common-mode transfer or common-mode to differential-mode conversion

If over-all (source-to-load) common-mode tansfer exists:
Common-mode voltage or current can be defined in one stage:

Local brute-force common-mode biasing
Local model-based common-mode biasing
Local common-mode feedback biasing

Over-all common-mode feedback can be applied as error-reduction technique
Low-pass filtering is not required if common-mode to differential-mode conversion is negligible

Else:
Common-mode voltage or current needs to be defined locally:

Local brute-force common-mode biasing
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Define common-mode quantities

Common-mode biasing errors only propagate if:

Stages are DC coupled
Stages have common-mode transfer or common-mode to differential-mode conversion

If over-all (source-to-load) common-mode tansfer exists:
Common-mode voltage or current can be defined in one stage:

Local brute-force common-mode biasing
Local model-based common-mode biasing
Local common-mode feedback biasing

Over-all common-mode feedback can be applied as error-reduction technique
Low-pass filtering is not required if common-mode to differential-mode conversion is negligible

Else:
Common-mode voltage or current needs to be defined locally:

Local brute-force common-mode biasing
Local model-based common-mode biasing
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Common-mode biasing errors only propagate if:

Define common-mode quantities

Stages are DC coupled

Stages have common-mode transfer or common-mode to differential-mode conversion

If over-all (source-to-load) common-mode tansfer exists:

Common-mode voltage or current can be defined in one stage:

Loca
Loca
Loca

Over-all common-mode feedback can be applied as error-reduction technique

brute-force common-mode biasing
model-based common-mode biasing
common-mode feedback biasing

Low-pass filtering is not required if common-mode to differential-mode conversion is negligible

Else:

Common-mode voltage or current needs to be defined locally:

Loca
Loca

Loca

brute-force common-mode biasing
model-based common-mode biasing
common-mode feedback biasing
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Common-mode biasing errors only propagate if:

Define common-mode quantities

Stages are DC coupled

Stages have common-mode transfer or common-mode to differential-mode conversion

If over-all (source-to-load) common-mode tansfer exists:

Common-mode voltage or current can be defined in one stage:

Loca
Loca
Loca

Over-all common-mode feedback can be applied as error-reduction technique

brute-force common-mode biasing
model-based common-mode biasing
common-mode feedback biasing

Low-pass filtering is not required if common-mode to differential-mode conversion is negligible

Else:

Common-mode voltage or current needs to be defined locally:

Loca
Loca

Loca

brute-force common-mode biasing
model-based common-mode biasing
common-mode feedback biasing
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