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- L) Resistive feedback - idealised model
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30M resistor - no capacitance
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Feedback resistor

Poly2 : 1.2kW per square

~3pF parasitic to substrate
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Resistive feedback

30MW, with capacitance

~1pF per 10MW segment

~10ns time constant
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integral non-linearity (%)

integral non-linearity (%)
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30M resistor - no capacitance
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NMOS feedback
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= walueVT" ALy "TinH" 0,00 = value T Aol"y "TinH" Be-0B)
= yalued¥TO"AoL" Y "TinH" 1e-05) == vwaluetdT{"Aol") "IinH" 1,5e-09)
valugWTC" Aol "y "TinH" 2e-0G) valugtWTE"/Sol"y "TinH" 0,00

2.25

2.0

1.75-

YO ()
.
il

1,254

1.0

4

1000

Fa01.0

5000

Y1 (mid

2500

-200.0

10 20 30 40 &0

time {us)

NMOS feedback

1nA feedback current

W=1um, L=50um feedback device

Pole-zero adjusted for 30MW

Undershoot gets worse for large
signals
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integral non-linearity (%)

NMOS feedback linearity

1nA feedback current

W=1um, L=50um feedback device
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PMOS feedback

Source at Vref
Gate fixed

Drain follows
output

Vgs constant
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PMOS feedback
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PMOS feedback
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PMOS feedback
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PMOS feedback

= yalueh T Mol y "TinH" 0,00 = yalue VT Aol s "TinH" De-0B}
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integral non-linearity (%)
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PMOS feedback linearity

No pole-zero cancellation

Large signals 0-20uA
Ifb= 1.3nA
W=1um, L=20um
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NMOS linearity
compensation

PZ resistor replaced by
transistor

Bias conditions match
feedback device
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valueWTC" Aol "TinH" 0,03 = alueVT" 5ol "TinH" Se-063
= walue{¥TC" S0l "TinH" 1e-05) = waluedVT("/Sol") "linH" 1,5e-0G3
walueWTC" Sol"y "TinH" 2e-05) == yaluedWT("/Sol"y "TinH" 0,00
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integral non-linearity (%)
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Linearity
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Conclusions

At least 3 options for amplifier feedback
1 resistor - linear, but problem with parasitic capacitance

2 NMOS - variable resistor feedback, difficult to achieve slow
preamp recovery

3 PMOS - current source feedback, linear if recovery is slow.

* Non-linearity can be compensated to some degree

Pole-zero resistor replaced by a transistor at the same bias point as
the feedback device
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