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Abstract

This work proposes a 14b 150MS/s 0.13um CMOS ADC for SDR systems requiring simultaneously high resolution, low
power, and small size at hgh speed. The proposed ADC employs a calibration—free four-step pipeline architecture
optimizing the scaling factor for the input trans-conductance of amplifiers and the sampling capacitance in each stage to
minimize thermal noise effects and power consumption at the target resolution and sampling rate. A signal- insensitive
3-D fully symmetric layout achieves a 14b level resolution by reducing a capacitor mismatch of three MDACs. The
proposed supply—- and temperature— insensitive current and voltage references with on—chip RC filters mmimizing the effect
of switching noise are implemented with off-chip C filters. The prototype ADC in a 0.13um 1P8M CMOS technology
demonstrates a measured DNL and INL within 0.81LSB and 2.83L.SB, at 14b, respectively. The ADC shows a maximum
SNDR of 64dB and 61dB and a maximum SFDR of 71dB and 70dB at 120MS/s and 150MS/s, respectively. The ADC with
an active die area of 2.0mm’ consumes 140mW at 150MS/s and 1.2V.
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Table 1.

22 WEE 14H|E ADC Y|
Comparison of recently reported 14b CMOS
ADCs.
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Proposed 14b 150MS/s 0.13um CMOS ADC.
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Fig. 1.
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: MIM capacitor top metal

I
| : MIM capacitor bottom metal
1 Stacked metals from M1 to M6
: Stacked metals from M1 to M7
: Stacked metals from M1 to M3
a2 4 %—3 AXF A HETE 9fE 3Rt 24® o
& MDAC AHufA|E
Fig. 4. 3-D fully symmetric MDAC capacitors for high

matching accuracy.
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Fig. 6. Simulated on-chip top and bottom reference
voltages.
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fin = 1MHz
fs = 150MHz ( 1/4fs,16384FFT )

18.75

Frequency [ MHz ]
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Fig. 9. Measured FFT spectrum of the proposed ADC
(1/4fs sampled).
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Table 2. Performance summary of the prototype ADC. orgl AMA 2 aﬂ olo}2 7|HEL Aetstgth

Resolution 14bits

120MS/s(typical)

Conversion Rate 150MS/s(max.)

Process 0.13um 1P8M CMOS
Input Range 1.0V,
SNDR (at fin = 1MHz) 64dB 61dB
SFDR (at fin = 1MHz) 71dB 70dB

DNL -0.81LSB / +0.59LSB

INL -2.66LSB / +2.83LSB

ADC Core Power 140mW at 1.2V

Active Die Area 2.0mm° (= 1.52mm x 1.32mm)
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