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£1 ADCHEERE
PR 1240
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AP LT —4 1.8V B IRHIE 12 MG,
40MS/s SRFEE YKL ADC, 3t R A RFER
FREBEE R 450 TR BU T I8 L Bh A A s AL
R FEAR KL T ADC HZhFE, (R
SRR, LR R 12 AL, RIFEHEE N 40MS/s,
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SR RFEER IhEE IR SFDR SNDR  VIN T FOM
(fr) (MS/s) (mW) HHE(V) (dB)  (dB)  (Hz) pJ/step

* APt 12 40 27.9 1.8 90.15 72.98 19M  0.18xm  0.20

SCHER[10] JSSC 04 13 16 78 1.3 62.5 59.2 8.75M 0.25ym 6.5

SCER[11] ISSC 05 12 110 97 1.8 9.4 4.2 10M  0.18um  0.67

Crk[12] ISSC 07 13 40 268 1.8 80 67 1M 0.18ym 3.6

CHR[13] ISSC 07 12 75 273 75.8  65.6 1M 0.35um 2.3
CHR[14] JSSC 04 14 30 350 84 4 1M 0.18ym 9

SCHR[15] JSSC 04 12 20 254 3.3 93.3  70.8 58K  0.35um 4.4

CHR[16] ISSC 05 12 80 340 2.5 84.5 72.6 50K  0.25um 1.2

CHR[17] JSSC 06 14 20 34.8 2.8 8.3 71.6 1M 0.18m  0.56

* B4R, FOM = Power/( (2°ENOB) - 15)

%30k

[ 1] Ahmed I, Johns D A. A 50-MSps (35 mW) to 1-kSps (15
¢ W) power scaleable 10-bit pipelined ADC using rapid pow-
er-on opamps and minimal bias current variation. IEEE Jour-
nal of Solid-State Circuits, 2005, 40(12): 2446-2455

[ 2] Chiu Y, Gray P R, Nikolic B. A 14-b 12-MS/s CMOS

pipeline ADC with over 100-dB SFDR. IEEE Journal of Sol-

id-State Circuits, 2004, 39(12): 2139-2151

RyuST, Song B S, Bacrania K. A 10-bit 50-MS/s pipelined

ADC with opamp current reuse. IEEE Journal of Solid-State

Circuits, 2007, 42(3): 475-485

LiJ, Zeng X, Xie L, et al. A 1.8-V 22-mW 10-bit 30-MS/

s pipelined CMOS ADC for low-power subsampling applica-

tions. IEEE Journal of Solid-State Circuits, 2008, 43(2):

321-329

Cho Y J, Lee KH, Choi HC, et al. A Calibration-Free 14b

70MS/s 3.3mm2 235mW 0.13um CMOS Pipeline ADC with

High-Matching 3-D Symmetric Capacitors. In: Proceedings of

the 2006 IEEE Custom Integrated Circuits Conference, San

Jose, California, USA, 2006. 485-488

[ 6] 2%, B4, i 5 . SR R Uit i I 0 4 Zh R 48 0

206 —

[ 3]

[ s]

VR T SRR K R R 0% . AR,

2008,29(5) : 170-175

Ali AM A, Dillon C, Sneed R, et al. A 14-bit 125MS/s IF/

RF sampling pipelined ADC with 100dB SFDR and 50fs jit-

ter. IEEE Journal of Solid-State Circuits, 2006,41(11):

1846-1855

Abo A M, Gray P R. A 1.5-V, 10-bit, 14.3-MS/s CMOS

pipeline analog-to-digital converter. IEEE Journal of Solid-

State Circuits, 1999, 34(5): 599-606

[ 9] Razavi B. ##{ CMOS SR RA BB . JbRTTEHEREH
RRAL, 2005. 442-443

[10] Lu M H, Huang K C, Ou WY, et al. A low voltage-power

13-bit 16MSPS CMOS pipelined ADC. IEEE Journal of Sol-

id-State Circuits, 2004, 39(5) : 834-836

Andersen T N, Hemes B, Briskemyr A, et al. A cost-effi-

cient high-speed 12-bit pipeline ADC in 0. 18-um digital

CMOS. IEEE Journal of Solid-State Circuits , 2005, 40(7):

1506-1513

Ray S, Song B S. A 13-b linear, 40-MS/s pipelined ADC

with self-configured capacitor matching. IEEE Journal of Sol-

id-State Circuits , 2007, 42(3) : 463-474

[ 7]

[ 8]

(11]

(12]



B W SRABGEIT S M RN 12 42 40MS/s TR LA Hede

[13] Iroaga E, Murmann, B. A 12-bit 75-MS/s pipelined ADC ground calibration. IEEE Journal of Solid-State Circuits,
using incomplete settling. IEEE Journal of Solid-State Cir- 2004, 39(11): 1799-1808
cuits , 2007, 42(4) ; 748-756 [16] Grace C R, Hurst P J, Lewis S H. A 12-bit 80-MSample/s
[14] Ryu ST, Ray S, Song, B S. A 14-b linear capacitor self- pipelined ADC with bootstrapped digital calibration. IEEE
trimming pipelined ADC. IEEE Journal of Solid-State Cir- Journal of Solid-State Circuits , 2005, 40(5) : 1038-1046
cuits, 2004, 39(11) : 2046-2051 [17] Daito M, Matsui H, Ueda M, et al. A 14-bit 20-MS/s
[15] Wang X, Hurst P J, Lewis S H. A 12-bit 20-Msample/s pipelined ADC with digital distortion calibration. IEEE Jjour-
pipelined analog-to-digital converter with nested digital back- nal of Solid-State Circuits , 2006, 41(11): 2417-2423

A low power 12-bit 40MS/s pipelined ADC with pre-charged
switched operational amplifier

Wei Qi, Han Dandan, Yang Huazhong
(Institute of Circuits and Systems, Department of Electronic Engineering, Tsinghua University, Beijing 100084)
(Tsinghua National Laboratory for Information Science and Technology, Beijing 100084 )
Abstract

This paper presents a 12-bit 40Msample/s low power pipelined analog-to-digital converter (ADC) with a novel pre-
charged fast power-on switched operational amplifier. The converter’ s low power consumption is realized by using the
novel pre-charged fast power-on switched operational amplifier technique, the sample and hold amplifier (SHA)-less ar-
chitecture, the dynamic comparator and the optimization of the sampling capacitor size. The ADC is designed in a 1.8V
1P6M 0.18um CMOS process. The simulation results indicate that the ADC exhibits the spurious free dynamic range
(SFDR) of 90.15dB, the signal to noise and distortion ratio (SNDR) of 72.98dB and a power consumption of 27.9mW
when the frequency of its analog input signal is 19MHz.

Key words: pipeline, analog-to-digital converter (ADC), switched operational amplifier
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