Advanced Analog Integrated Circuits

Interference

Bernhard E. Boser
University of California, Berkeley
boser@eecs.berkeley.edu

Copyright © 2016 by Bernhard Boser

L5 B. E. Boser EE240B - Interference




S B. E. Boser

Interference

EE240B — Interference




Typical Interferers
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Fully Differential versus Single Ended
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Is a Fully Differential Solution Required?
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Differential versus Common-Mode
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CMRR and PSRR
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Conversion: Balun
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« Use for simulation only
» Realizable transformers inadequate for implementation at mixed-signal frequencies
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Loop-Gain Simulation
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Interference Comparison
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Differential Pair
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Tail Current Source
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Output Common-Mode Voltage
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Common Mode Feedback (CMFB)
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Realization: Adjusting V_
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Controller
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Continuous Time CMFB

VDD = 3.3V
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Ref. R. Schreier et al., “A 375-mW quadrature bandpass AX ADC with 8.5-MHz BW and 90-dB DR at 44
MHz,” IEEE JSSC, Dec. 2006, pp. 2632-40.
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SC Common-Mode Feedback
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Continuous SC CMFB
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Ref: A. Feldman et al, “A 13 bit, 1.4
MS/s, 3.3 V sigma-delta
Mys | Vans modulator for RF baseband

channel applications,” JSSC Oct.
—:‘t_ 1998, pp. 1462-69.
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SC CMFB in 2-Stage Opamps

« 9 LUV @V S oS

S B. E. Boser

vV A oI o M
( [ «H»zqﬂ S
(27 2 C mM EA C_{ e~ TS

D <ol L < S

EE240B — Interference

24



CMFB Loop Gain
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CMFB half circuit
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Setting the Loop Gain
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Noise in Differential Circuits
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Noise from Tail Current Source
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