B55E H1 HLP R R 4R Vol. 55 No. 1
2026 %1 H Journal of University of Electronic Science and Technology of China Jan. 2026

SIRAKR: FAA, SkEM, Y, & BHT CMOS BMEIE KA M 12 bit 2RI A% SAR ADC[J]. LRI, 2026, 55(1): 77-84.
GUO ZJ, ZHANG J N, XU R M, et al. A 12 bit global shared column SAR ADC for CMOS image sensor[J]. Journal of University of Electronic Science
and Technology of China, 2026, 55(1): 77-84.

N AT CMOS El{&ERzs/Y 12 bit £/F
HAA%IZE SAR ADC

AT AR, AW, Xz«

(P2 B TR A 515 LR, P57 710048)

FE: 4GB ARG ERAEHEH R (SARADC) /£ CMOS Bt R B 7| Rit h ik F ey @R AR E M, 2
b —F &6 K %7 694 B4k A DAC & Zik SAR ADC. Z£MAT % 7|3 A40s DAC 984, #4452 SAR ADC + &
BERFERGVLEMES) DAC RISk, RARRAREN DACES, B —A45HEAR DAC FRA S Bk ik BHEK
TH%H 25 L RARR. Z5 %547 SAR ADC MG 1E B iR B, $BaBEmEBARI T EHE, EIRIE SAR
ADC #i& B BAE AR B BB K@ R T 2@ AE K. AT 55nm 1PAM CMOS T ¥ aF A2 h ¢4 77 ik 47 T 1 mad wikak
ity ARE, EAEMRER 33V, HFREH 12V, HAPRE S 120 MHz, AR SREN 1.6 VLT, itEN
#9 12-bit SAR ADC #9# % %4k DNL ( differential nonlinearity ) #—0.8/0.8 LSB, INL (integral nonlinearity ) % —1.4/0.4 LSB,
122k X Ak (SNR) k%] 68.24 dB, A 2 x4L4 11.02 bit, @A A 10 pmx350 um, ZH#E A 264 uW. AL ILH 49 SAR
ADC, f4%iE SAR ADC Hit. S# AR, &% ADC &RE R KW@ ER D, # SAR ADC £ Hik CMOS B4t & 549
7| B b B op o B R RAR T ik K AE,

X8 CMOS B#As R % 714 ADC; SAR ADC; £5147; & h&A

FESHES: TN492 WHERFRERS: A DOI: 10.12178/1001-0548.2024271

A 12 bit global shared column SAR ADC for CMOS image sensor

GUO Zhongjie", ZHANG Jinao, XU Ruiming, and LIU Suiyang

(School of Automation and Information Engineering, Xi’an University of Technology, Xi’an 710048, China)

Abstract: To address the issues of area and power consumption in traditional successive approximation
register analog-to-digital converters (SAR ADCs) used in column-level readout circuits of CMOS image sensors,
this paper proposes a high-speed SAR ADC with a globally shared DAC, tailored for large arrays. The proposed
architecture is based on the concept of sharing a core DAC across multiple columns. It extracts the largest area-
consuming component of traditional column-level SAR ADCs, the capacitor array DAC, and replaces it with a
globally shared DAC that utilizes different weighted DAC signals, along with a multiplexer and adder, instead of
traditional column-level multiplexing techniques. This method simplifies each column-level SAR ADC to only
require a comparator, a multiplexer-adder, and partial digital logic, significantly reducing the area requirements
while maintaining the speed and precision advantages of SAR ADCs.

The proposed method was designed and simulated using a 55nm 1P4M CMOS process. With an analog
voltage of 3.3V, a digital voltage of 1.2V, a clock frequency of 120MHz, and an input signal range of 1.6V, the 12-
bit SAR ADC designed in this work achieves a static differential nonlinearity (DNL) of —0.8/0.8 LSB, an integral
nonlinearity (INL) of —1.4/0.4 LSB, a signal-to-noise ratio (SNR) of 68.24 dB, and an effective number of bits
(ENOB) of 11.02 bits. The total area is 10um x 350um, with a power consumption of 264 pW. Compared to
existing SAR ADCs, this design reduces the area requirements significantly while maintaining high speed and
precision, providing theoretical support for the application of SAR ADCs in the column-level readout circuits of
high-speed CMOS image sensors.
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