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Introduction:
SSCR Performance in Embedded VCO




VCO Structure

VCC
Osc. Ampl. L é Vtune é
A o4
Vref >(H)< K i H
| i —
T3
[ ] J_ -
Vext—'év -VB

AMP |)\l/'T

ESSCIRC’99 C. Samori et al.



SSCR Vs. Oscillation Amplitude
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Noise From BandGap Reference
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Non-linear Noise Transfer
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A Mechanism to Be Investigated

m Low-frequency noise from the talil
affects the SSCR

m Sensitivity to tail disturbances
raises with oscillation amplitude
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AM-to-PM Conversion




An Intuitive Model

m ,depends on the amplitude
x AM - PM

m Rigorous analysis
performed by simulation
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After Simulation

lossless tank
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AM-to-PM Conversion Is Not the Limit
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Effect of the Transconductor
(Indirect Stability)
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Indirect Stability
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Experimental Verification
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Fitting of Experimental Data
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Loop Delay Evaluation by Simulation
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Open-Loop Technique
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Evidence of Indirect Stability
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Conclusions
|dentification of the main SSCR-limiting effects




Conclusions
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AM-to-PM conversion and
indirect stability limit SSCR

Noise can modulate
the loop delay leading to
additional phase noise

Common-mode low-frequency
noise (e.g. BGR, AAC,
substrate) is “converted”
into phase noise

The impact of this effect
iIncreases with the amplitude
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