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IEEE 802.11a/g, low-IF, receiver with Nyquist-rate ADC
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IEEE 802.11a/g, low-IF, receiver with ∆Σ ADC
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∆Σ Architecture selection

ï Continuous-time (CT):

4 Capable of operation at high sampling frequencies.

4 Low power consumption.

4 Implicit anti-aliasing property.

ï Multibit:

4 Good SNR for low oversampling ratios. (16)

4 Good stability.

4 DAC mismatches can be overcome using the Data Weighting Algorithm.



Modulator architecture (Real ∆Σ)
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Complex ∆Σ modulator schematic
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Complex ∆Σ modulator schematic
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Circuit blocks: Transconductors
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Circuit blocks: flash ADC
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Circuit blocks: ADC’s comparators
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Circuit blocks: Current-mode DACs
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Photograph of the test chip

0.25µm CMOS. Area: 0.44 mm2 without pads. (1.3 mm2 with pads)



Measurements. Experimental setup



Measurements. Sine Wave.

Zero-IF mode
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Measurements. Sine Wave.

Low-IF mode
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Measurements. SNR and SNDR

Zero-IF mode Low-IF mode
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Measurements. OFDM.

Zero-IF mode
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Measurement. OFDM.

Low-IF mode

(single OFDM input modulated at 10 MHz)
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Summary

ï A dual-mode, complex ∆Σ modulator for wireless-LANs is demostrated.

ï This ADC greatly relaxes the prefiltering specs.

Key parameters

Signal Bandwidth 20 MHz
SNDR 54 dB
ENOB 8.7 bits

Image Rejection 47 dB
Power 32 mW

Technology 0.25µm CMOS
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Sensitivity to clock jitter
- Clock input: sine-wave with variable amplitude
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Biasing circuit for ADC



DWA scrambler

Rotator

Thermometer
to binary

RZ

Reg. Reg.clkclk

clk

esp

esn

es
8−bit

fro
m

 A
D

C

to
 D

A
C

s

DSM output

Σ



Measurement. OFDM.

Low-IF mode

(single OFDM input modulated at 10 MHz)
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