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Introduction

• Oversampling Σ∆ Modulators for A/D Converters
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. . . for very low-voltage (i.e. 1V) and all-MOS SoCs??

CMOS Log-Domain Proposal

• Log Companding scheme y = F (x) = ex
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• The MOSFET operating in subthreshold
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Basic Building Blocks

• Input Compressor and Limiter
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• Anti-Alias Filter
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• Modulator Integrators
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• Modulator Quantizer and DAC
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Voltage compression allows:

• Non-linear NMOS capacitors

• True 1V operation

example:
Ihigh

Ilow
=

11µA

1µA

(Vhigh − Vlow) ' 3Ut = 75mV(25oC)

Second-Order Effects
• Thermal noise
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• Moderate inversion distortion
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Design Example: 4th-order 1bit 64-oversampling Σ∆ ADCs for Hearing Aids
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• Optimal coefficients from literature

• Coxi can be large (tox < tpoly−poly/5)

• Ituniε[0.5, 6]µA Coxiε[80, 500]pF

• Experimental ASIC 0.35µm in short

Supply Voltage 1.0 V
Max. VTON+|VTOP | 1.3 V
Input Full-Scale 10 µApp

Input Bandwidth 0.1-8 KHz
Dynamic Range 73 dB
Power Consumption 75 µW
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Conclusions

• Log-Domain CMOS Σ∆ ADCs in subthreshold

• Basic building blocks for 1V and sub-100µW

• Fully integration in digital VLSI technologies
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