2006 128 MAZ&3 ==X M 43 2 SD H A 12 5

== 2006—43SD-12-8

[

2 AR 33t AHAEE 7 BAVHS
AHE3IA] B 1491 E T0MS/s 0.13um CMOS o] Z2}el
A/D s

( A Calibration-Free 14b 70MS/s 0.13um CMOS Pipeline A/D Converter

with High-Matching 3-D Symmetric Capacitors )

%

M
N

g FA FA 2 339N AE A2ga) go| aeiEed 2L AsHEEE AAY 2 49
A" $8-5 94 71%4 BA7ES M-3R & 14 T0MS/s 0.13um CMOS A/D #37)
lobaie),  A|gksle= = 288 AN Fo Az F 97E 331 g gy
9] aﬂOloh 7ges *x} 2% A% JEE iy, 39 Fo|Zkel FRE mIYEe) FL AsHLEe) g4
Xd_a 25 9 HAg HYseiset ¢ @ SHA §]§°ﬂ“ Nyquist YA E 14HE o] AR ANTE MZY3}7] Y3
Ae|E-HEXENTY (gate-bootstrapping) 328 H8F3 A Edaddels w2 AW 2% 2d $E7IE AR
148 Eq] Be3 & DC AY ol5L :‘:4 FA FEE 94 AR REE s9en FHF G 6b flash ADCOlE 6HE B
T 7EE 3 28 L Z-FE o34 AZY 7EE HEse, 71 AF 2 AY Ve &-Hos FHe AL Ha
ahaA e Aoz tE A7) 71 AL FE eld A 5 ,lEi Sl Akeke AlAIE ADCE 0.13um
CMOS 3oz o3& 25V 1Y A A7 s F4 Hddole 03Fum:S AHE3ld AxEen) 4% DNL 2 INL
& 14U E §AEAA Z+z 065LSB, 1.80LSBY £F & Holn, 70MS/s9 MEY &EoA Ho) SNDR 2 SFDR% 2z}
66dB, 81dBE BolFTh AlAE ADCY H WAL 33mm’o|n] A 22E 25V A9 AdelM 235mWolth.

€ AACE #2385 F
g FA ﬁ-?cl"— 2% \J

Abstract

This work proposes a calibration-free 14b 70MS/s 0.13um CMOS ADC for high-performance integrated systems such as
WLAN and high-definition video systems simultaneously requiring high resolution, low power, and small size at high speed.
The proposed ADC employs signal insensitive 3-D fully symmetric layout techniques in two MDACs for high matching
accuracy without any calibration. A three-stage pipeline architecture minimizes power consumption and chip area at the
target resolution and sampling rate. The input SHA with a controlled trans-conductance ratio of two amplifier stages
simultaneously achieves high gain and high phase margin with gate-bootstrapped sampling switches for 14b input accuracy at
the Nyquist frequency. A back-end sub-ranging flash ADC with open-loop offset cancellation and interpolation achieves 6b
accuracy at 70MS/s. Low-noise current and voltage references are employed on chip with optional off-chip reference voltages.
The prototype ADC implemented in a 0.13um CMOS is based on a 0.35um minimum channel length for 25V applications.
The measured DNL and INL are within 0.65L.SB and 1.80L.SB, respectively. The prototype ADC shows maximum SNDR
and SFDR of 66dB and 81dB and a power consumption of 235mW at 70MS/s. The active die area is 3.3mm"
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Table 1. Performance summary of the prototype ADC.
VERSION{* | VERSIONZ*
Resolution 14bits
Max. Conversion 70MS/s
Process 0.13um CMOS ( Lmin.=0.35um for 2.5V systems)
Input Range 2.0Vp-p
SNDR (at fin = 1MHz) 63.4dB 65.7dB
SFDR (at fin = 1MHz) 72.2dB 80.6dB
DNL -0.66LSB/ + 0.77LSB -0.60LSB/ + 0.65LSB
INL -4.62LSB/+9.82LSB -0.98.SB/ + 1.80LSB
ADC Core Power 235mwW
Active Die Area 3.3mm? (= 2,01mm x 1.65mm)
« Version1 : MDACs with both capacitors and signal lines isolated

= Version2 : MDACs with only capacitors isolated

E 2 =2 2EHE 14b ADCERL M5 v
Table 2. Comparison to the previous 14b ADCs.

Bits | MS/s | mW | mm? | DNL/INL | Calibration
Proposed ADC | 14 70 235 | 3.3 | 0.65/1.80 X
[2 ISCASQ0 14 10 118 24 0.73/1.55 X
B3] ISSCCo04 14 10 112 151 | 0.31/0.58 X
M Jsscos | 14 | 12 | 98 | 151 | 047/054 [ x
[5] I1SSCCo0 14 20 720 10.8 | 0.28/1.06 X
[6] 1SSCCo1 14 75 340 7.8 0.60/2.00 X
m JSscCo2 14 10 220 125 | 0.60/250 0
[8] ESSCIRCO5 14 40 220 6.5 0.25/1.50 (o]
[i]] ISSCC04 14 50 350 16.0 | 0.50/1.00 o
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