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Component selection
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- Accuracy:
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Modeling OpAmp

Small-signal dynamic behavior OPA211

.model OPA211_A0 OV
+ cd = 8p ; differential-mode input capacitance
+ gd = 50u ; differential-mode input conductance
+ cc = 2p ; common-mode input capacitance
+ av = {A_0*(1+s/2/PI/40M)/(1+s/2/PI/120)/(1+s/2/PI/20M)} ; voltage gain
+ zo = {3.6k/(1+s*3.6k*8u) + 0.7 + s*900n*60/(60+s*900n)} ; output impedance

+

-

+

-

0.7603.6k

8u 900n

1p

1p

7.5p20k

A_0*(1+s/2/PI/40M)/(1+s/2/PI/120)/(1+2/2/PI/20M)



4(c) 2020 A.J.M. Montagne

Modeling OpAmp

SLiCAP O_dcvar
nullor with offset and bias

Standard deviation offset voltage

Standard deviation offset current

Mean value bias current

Standard deviation bias current

SLiCAP O_noise
nullor with equivalent input noise sources

Spectral density noise voltage

Spectral density noise current

SLiCAP noise and bias models
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SLiCAP noise verification

Noise figure 2.4dB over 1.57x500kHz bandwidth.
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SLiCAP biasing verification

All component tolerances 1% (3-sigma)

Standard deviation of the output voltage: 10mV
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Frequency response
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Frequency compensation
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Construction
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Test results

Small-signal step response

Source: 2mVpp, 100kHz, 50%

Uncompensated amplifier

Total load capacitance 3.4nF
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Test results

Small-signal step response

Source: 2mVpp, 100kHz, 50%

Partly compensated amplifier

Total load capacitance 3.4nF
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Test results

Small-signal step response

Source: 2mVpp, 100kHz, 50%

Partly compensated amplifier

Total load capacitance 3.4nF
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Test results

Small-signal step response

Source: 2mVpp, 100kHz, 50%

Compensated amplifier

Total load capacitance 3.4nF
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Test results

Large-signal step response

Source: 50mVpp, 100kHz, 50%

Compensated amplifier

Total load capacitance 3.4nF
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Test results

Large-signal sine response

Source: 50mVpp, 100kHz

Compensated amplifier

Total load capacitance 3.4nF
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Test results

Large-signal overdrive

Source: 100mVpp, 1kHz, triangle

Compensated amplifier

Total load capacitance 3.4nF
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Source/sink voltage drop < 10mV
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Test results

Small-signal transfer

HP4195A, source -40dBm

Compensated amplifier

Total load capacitance 3.4nF
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Test results

Oscilloscope noise

Shorted input

83uV RMS
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Test results

Output noise

Compensated amplifier

Total load capacitance 3.4nF
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385uV RMS

Corrected for scope noise: 376uV

N=2.3dB @ 1MHz NBW

N=2.7dB @ 900kHz NBW
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Conclusions and remarks

1. Amplifier performance complies with requirements

2. Spice simulation with TI macro model did not show
    small-signal instability

3. Modeling of individual performance aspects seems
    successful approach


