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Abstract A 16-bit 625 kS/s Successive Approximation Register Analog-to-Digital Converter (SAR ADC) is
presented. An improved sampling and hold circuit is proposed to optimize sampling linearity and noise
performance. Segmented Capacitor Digital-to-Analog Converter (CDAC) is designed and hybrid capacitor
switching method is adopted to reduce layout area and switching energy. Dither injection technique is used to
improve ADC’s linearity. Two-stage integrating preamplifier is adopted to reduce comparator’s noise. Output
offset storage and optimized circuit design techniques reduce comparator’s offset and noise induced by offset
calibration. Comparator speed is also improved by circuit design. The prototype is fabricated using CMOS 0.18 pm
process and occupies an active area of 1.15 mm’. With 1 kHz sinusoid input, the measured differential input peak-
to-peak amplitude is 8.8 V. Signal to Noise and Distortion (SINAD) and Spurious Free Dynamic Range (SFDR) are
85.9 dB and 110 dB respectively. Differential Nonlinearity (DNL) and Integral Nonlinearity (INL) are —0.27/+0.32
LSB and —0.58/+0.53 LSB respectively with a power consumption of 4.31 mW.

Key words analog-to-digital converter (ADC); digital-to-analog converter (DAC); low noise comparator;
offset calibration; sample and hold; successive approximation register (SAR)
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XX SAR 018 518 16 625 8.8
JCHR[2] BW-SAR  0.18  33/1.8 16 1000 1.8
k4] SAR  0.18 1.8 12 250 /
SCHRIIT] SAR 05 5 16 200 20%*

JWR12]  SAR 06 12V/5V 16 250 10

85.9 110 -0.27/+0.32 —0.58/+0.53  1.15 431 164.5
83 100 —0.65/+0.45 —2.2/+2.1 0.53 1.05 169.8
65.0 71.8 / / 0.36 0.0257 161.9
88.19 10333 -0.52/+0.57 —0.67/+0.69  5.95 20 155.2
80 / 32 73 1.8 6.36 152.9

*FOMs=SINAD+10log (Fs/2/Power)
o PR I L LI 4 TR DT RN AE S

4 ZERIE

SAR ADC HARAEIR . Ry xfai s, % T
ST BRI U AR T FE SR o, R AR Y
TRA 2K M B8 ADC i F I ADC £5#4 . Ik
YN N B A D) W Q=T Al A =T i B AN
7 25 N R RS B ADC & X E . 5t SAR
ADC T 5, RAFIRFFH A2 . CDAC T
P S DI RERE S LLIR 2 1) 2 T R e 7 58 IR 3 0 2 1
2 FL S v b FE R

AKCIHT CMOS 0.18 pm T2t T —Fhik
VO 16 AL #ER I SAR ADC, #&H T ik
) SR PR L 3% 425 A I A SR AR 2 M R e s e i
K7 B S5 MW iE B CDAC 45 S 8hE A LA IR
G R AT REERAR AT BT AR, M

LN LS ThHE . A ELBLES PR T PR 73 B T
RASBEILALME RS, SR R AR BoR & ALk
{107 FEL S R T D/ B 4 2 R PR R 2 R A E 5N
R, SR B 2T KA I e 2 ] R T A
. MREE REY, L LEBORIETH T ADC [135)
SMEASTERE, BOFRIIFE ADC BA I R AL
PEREFERI R A, 1A Tk 585 itk s ek
LRGN

2 & Xk
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