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... need for high-level (but device-based) analytical modeling!
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Low-Voltage All-MOS Circuits
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Differential Integrator Quantizer and Built-in DAC
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Thermal Noise Block contributions:
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MOS Capacitors

» Non-linear capacitors:
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MQOS Capacitors » OP dependence (Vron=0.5V):
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DAC Waveform Asymmetry
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Equivalent model: input offset (I,7;) + full-scale reduction (I,,,,)

X.Redondo, J.Pallarés and F.Serra-Graells IMB-BIRD



DCIS'04 Modeling All-MOS Log A ADCs Modeling
Block Models (e.g. Simulink)
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Architecture
A 4th-order 64 x 1bit single-loop XA modulator:

COMPIESSOr integratorl

Vinp integrator2

An, fin Vin  Vcapr—m Vinp integratord
| bout Vinn Veap—#Vinp integratord
intizer
¥ bout Vinn  Veapr—»Vinp quantizer

r» bout Vinn  Veap -
¥ bouf
DAC RTZ
Vdac bout

Specifications
Input full-scale | 6uA,,
Bandwidth | 100Hz-8KHz
Sampling frequency | 1.024MHz

RTZ period | 10%-50% programmable
Biasing | Irer=7uA and V,.y=0.7V
Tuning | lunk={7,1,1,1}uA and C,:r={210,30,12,12} x5pF
Supply | Vpp=1.2V and Pp~160uW

Technology | 0.35um CMOS digital Vron—+|Vrop|~1.2V
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Design Process
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Performance Estimations

Example
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Final Design

Quantizer+S/H

Reference
§ Switching NMOS capacitor array

N

Biasing Translinear loops DAGCs

Total area: 650umx1130um=0.73mm? ...to be integrated soon!
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Main Results

Accurate high-level modeling of log-domain CMOS YA ADCGs.
Analytical circuit study 4+ advanced MOSFET models.
Simulation speed improved by more than 1000 times.
Independent evaluation of each non-ideality or block effect.
ADC complete performance estimations can be iterated.

Example for a 4th-order 64 x 1bit single-loop A modulator.
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