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Session 04 Continuous-Time AD Converters

Session 14 Nyquist-Rate ADCs
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#4-1 A 6.4-GS/s 1-GHz BW Continuous-Time Pipelined ADC with Time-Interleaved
Sub-ADC-DAC Achieving 61.7-dB SNDR in 16-nm FinFET

5G S410] 22| AtE2E0| el &= GHz bandwidth& 7HX|&= ADCe| E240] EH
28 X|10 UL} Discrete-time (DT) pipeline ADC= == GHz bandwidthE E/d5}7]
ZO|X[2 anti-alias filter?} F7/IM 2 EWRSICHE HES 7HAD AL HHHO| CTDSM
2 AR0Es UMHQ anti-aliasing EMHSZ X2 HHEEZ KX XD =2
oversampling ratio (OSR)7} 2Q35t7| W20 Cf WE sampling frequency’t 2R =2 BHCH
SEX| 2 CT pipeline ADCQI A20|= &= GHZC| bandwidthE 7tX|H %2 OSRI} LHAj &l
anti-aliasing S822 2 ¢t = HQZICL 7|EL| CT pipeline ADC=&E0 dR00=
multi-stage2 QIiA B2 mtel A2t HE2 HAEZ XX[SIY=0 0] ==20A= VCOo-
based backend ADCE &&3dt 2702| XM E s{Z5ct 1 Zat WHXHE anti-aliasing
E42 7K 6.4GHz2| sampling frequencyOlAl 3.22| OSR(=1GHz)Z 61.6dB2| SNDR,
240mW<e| power ® 0.77mm?2e| 37| 2|1 157.9 dB| FoMs2 Ed5ISILE.



#4-2 A 0.024mm? 84.2dB-SNDR 1MHz-BW 3rd-Order VCO-Based CTDSM with NS-SAR
Quantizer (NSQ VCO CTDSM)

VCO H&E7|= CTIDSMO|A 212 BA Zd Eztd, saturation E|X| @ie HE HE,
LAl DWAS| O|E2=2 Xt AR EICh SHA[ZH O|F el =52 NTFS| A7 LfE&
2XI2 AL U0l bandwidth®t resolution?t2| tradeoffE SiZ2T =+ QIRALCt O|E SiZ
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#14-1 A 2GS/s 11b 8x Interleaved ADC with 9.2 ENOB and 69.9dB SFDR in 28nm CMOS

2 84 Al2"E2 60dB SNDRIt &2 o 4~EHE [{XSHH 500MHz7t HeE
bandwidthE 7}X|&= ADC7t 2FEICE Time interleaving 7|2 bandwidthE 0|0
Z X2 X 27 mismatchE QI8 offset, gain, clock skewsO| X7t EICH ESH A AR
M= ADCO| d&X3otE U7[RBHM U™ buffers ALESHOFEF Lt O] =20M=
voltage-mirrored flipped-voltage-follower (FVF) reference bufferS AME5I0] xiE 7t
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Zot5t0o] 118.6mwWe| Ihel 22 0.54 mm2e| HHS EHESHRALL.



Voltage
Vv mirror

M VREFHI% REF" I-[l VR;%

= M‘ Low freq. path

Mid. freq. path V

— T T

% OB T-0-0-B -0 F-F =0T W SN N - - Aok

_’: K A
w-20F [-High-Frequency path P .
E <=Medium-Frequency path o v

2 a0l ¥ Low-Frequency path " s
a” m All paths \r\’.
w >,
w “.

& -60] 3

— 1 1

10° 10° 10"

Frequency [Hz]

[O3 2] M2tSh= FVF reference buffer| schematic 1t frequency response A|Z2{ 0|4

#14-4 A 0.75V 0.016mm? 12ENOB 7nm CMOS cyclic ADC with 1.5bit passive

amplification stage and dynamic capacitance scaling

Multi-sensor £t medical application 0M= T2t HE2| conversion rate 2 high-
resolution & ZHX|HAM 0% 22 ADC 7F ER= SiCt YEHE 2 cyclic ADC & Of%
A2 HEZ JHE = U2t scaling & 7] OECH=E EHMES 7KK UL O
=20 Me 0| dfZ%t0] 7nm 3FOIAM 0.016mm2 2| 04 =2 HE I 12ENOB 2
02 &2 resolution & =38} 3Lt.
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