2023 IEEE ASSCC Review

DGIST EECS ALY (™2

Session 11. Innovative Nyquist ADCs
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#11-1 A 74.0dB-SNDR 175.4dB-FoM Pipelined-SAR ADC using a Cyclically Charged
Floating Inverter Amplifier
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#11-2 An 11bit 360MS/s Pipelined SAR ADC with Dynamic Negative-C Assisted
Residue Amplifier
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#11-3 A 5GS/s 38.04dB SNDR Single-Channel TDC-Assisted Hybrid ADC with A/4
Transmission Line Based Time Quantizer Achieving a PVT Robustness 416.6fs Time
Step
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#11-4 A 0.000261Tmm? Single-Channel 1 GS/s 8-Bit 3-Stage Capacitor Array-Assisted
Charge Injection DAC-Based SAR ADC in 28nm CMOS
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Session 14 High Precision Oversampling ADCs

A-SSCC 20239| Session 14. High Precision Oversampling ADCsOlA& =2 M3 81t
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#14.1 — Korea Advanced Institute of Science and Technology (KAIST), Korea
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[Z13 1] Block diagram of the proposed work

= =&0|AM= Digital Noise Coupling (0|3t DNC)2 &H&% DSM #&7+ X[l StEL0f
2EHE 2§slste 7|HE MASHIALEL DSMO| M E d5S =0l SH2=E Fafof At
&%l analog noise coupling (0|3t ANC)2| Bt A BEHE ZF7| s, HuX X
OF =823 A Q= AT E HOl= DNC FX7| X2 CHYSH O Z2|# 0|2 DSM
Ol A ALEEICH1] iy M¥ =20M= SEI|E AMBSI0] 44 25 3 M3 A7t



= Fajo] ANC 7= 22|, noise couplingS digital domainOlAl H2 L= &
Moz Aot} SHX|T siE FXR0|AM = quantization noiseE coupling
EMN 2 maximum stable amplitude (0|3F MSA)2} =2 out-of-band gain (0|5t
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s =gz 1 28du 52 248 2R EUtED
#14.2 - Xidian University, China
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quantizer +X2E LHF0] AFESHA El=0, & AT =HE == A2 1-bit (single
bit), multi-bit 12|22 1 AFO[Of| {|X|8t 1.5-bit2| XFO|HO|Ct. Multi-bite| A2, feedback
DACS| dddE EFSH7| flIer 7|80l EHOo|H, O|gfgt 7|[Hez F=2 AMEEHe
Data-Weighted Averaging (0|5} DWA)2| d%, #+2 2ot SIEQ0 FE0| Feedback
DACS| si&t=0f et 7|StarX oz F7t5t= tHHO0| EXetrt. BHE, single-bite| B2,
0|0 &383l= feedback DACO| MAd ZHMOIM AFESX2H HHE7F 2 THE SQNR
A0 RCh= EHEO| EXWBICE 1.5-bit F2= 7|0t & FXO| 57t EHE &= D,
=2 MEd 9 (single-bit CiH|) &2 SQNR ds2 ECQICE X[ 1.5-bito] E2,
rise FENQ| quantizer®! single-bit TX2F HE2|, mid-tread HEH2| quantizerO| 22
quantization threshold (vth) % 2] amplituded| 2t H& (MSA, ™A, loop gain)
O &O|otCt= FofF0| XLt i FAHS E&SH7| fldh, 2 oAM= LHS
amplitude®| 2 quantizerO AMEE|lE cap= ZElst=0, Yol TZ0| 2 Y&
42 (>-50dB), & cap= AIEYCEMN H2 q uantizer gain ¥ =2 vthE F¢I5I0]
MSA 3 MedES 201, iz %2 YOl #AR (<-50dB), &2 caplE A%
sto2ZM =2 quantizer gain I 2 vth% TS0 &2 loop gain H MEHY
C. & @F+= 700Hz2| audio-band CHZ0{A 92.2dB-SNDR ® 177dB-FoMs<|
s= S50, 21dB DR &2 ERULCE Quantizer 2| capacitorg
quantizer transfer curveE X8Z &9l adjustable ADCE FHSIRUCH= FO|A S0]
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==l M= MASH DSM & & Fdeto] U0, & R tHof et 47 22 =

UAe FEE LVHSHALE 2 HFO0M B 2= 7|28 22 M-N MASHE [IHE

&, A R I 5 HEERO] ZH2E M B NXF noise shaping 58 EO|O, &N

OS2 (M+N)At noise shapingds2 E&E5ts A= ZHE otk COFPE MASH 7 Z0A
102 2lst= quantization noise leakage &X= =7tm oth, 2 YF0Me=

MASH TZ=Z& o}Lto| SEQ|0{(Single Capacitive DAC) LHO| oIS ZM 0|23t EXE

X ADISIQUCE FIHHoZ, T HEY CHOA 2HMSHE X (noise, mismatch, H[MEME §)
of 4%, AN YW CHo 2I3H shapingO| |0, @A REO| tiEF 23tx= EO| EX
SiCh He|ohAtH, A H® THO| noise shaping 50| 2&F ADC 4522 XZAx|= O
2, A #H® Et2| noise shaping 40| SR5ILE 0|F Rl 2 =20Mes SE7|E At
835l= & noise shaping 7|'H2 X &5t Error Feedback (O|Sh EF) ®Alol 11 &2
noise shaping TtoI5tRALE Eoh 2 &2 HdEE 457 /e = HR ol noise
shaping ot & #HRj EHo| OZdar 22 &AS X{ESRA=0, O|F Foist= 2780 A
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Session 21. Application-oriented ADCs

O|® 2023 IEEE CICC2| Session 212 Application-oriented ADCs2t= FHZ & 2HO| =
=0 HHEACL O MUoM= EH= UHHIE IS capacitance—to—digital
converter?} interpolation linearizationg A&t 012 2 HATYOM SEHIts

quad channel ADC7} HHEE| UL}

#21-1 A 23.9uW 13.6-bit Period Modulation-Based Capacitance-to-Digital Converter
with Dynamic Current Mirror Front-end Achieving Capacitor Range of 1 to 68pF

O] =2 DCM2 7|dte 2 PM Ao CDCE HIQtRULCt O] CDCE= 23.9uwWe| H2
MHADQF 13.6-bit ENOB, 12|11 1-68pF2| H2 YHHUIYE FHAUCL =29 EF2
DCM front-endO|Ct. 13 49} ZH0] MP1, MP2, CREFE AH83t0| CIN/CREFQ| Hi=2 &
MEl= mirroring current (IDCM)2 dM3ICH & EMX|AH MP11at MP2 ARO|Q
mirroring ‘@2 == amplifier A10| 2|5 Z7ZEICtH IDCMO| PME[O] digital counter0f 2
8 digitalst=ICt. O] RAXO|AME B ZO| reference voltage buffers AMESIX| YT
DCM2 CDC7t &2 YEHYUASE Ad=Ch MetEl CDC= 65nm CMOS 82z EAE
OoH, 1V MAXAO|AM 239uwe| MHES A ESHCH ESH integration AlZH CHH| SHE
ENOB= 13.6-bitO[L}. O[7H0f M|tz T+z=Sit BlWs|2H 7[E =20 230 oy &
input rangeE X2 HA SA|0 4.1p)/step FoMIt 0.05mm29| &2 HAZ ZH=C}

2bciDACT 2 b ciDAC2

— gt Linear rangg Coupling through the bridge
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ll 11 ci-cell @l ciDAC linear range reduction
f ‘l ] reduced
8.5F g coaCe  d o
pac,s T T CF 3 e, e, _sepdoin T el
4.3fF T 11.6F I24-3ﬂ=
W ¥ VTDAC, DAT, 0 ZiDAC, ciDAC,

(b)

DAC direction UP DN DN DN

ol o i il 'E —— =comparator common mode
>
IN, O— B T . - A s g =—
3l (T
CDAC ctr | ———
H 2
N i B Sf T 7L s comparator common-made: 720~310 mV
s S T ; R2: Redundancy @ 2 ciDAC2 paosition
i =
w

State = Reset State = -1 State = +1 -
P>VSS P->VDD P->VSS MsBT 6 5 4 3 2 ReLSB
N->VSS N->VSS N->VDD CDAC ciDAC1 ciDAC2 LSB

[3 3] (@) MIQtEl c-ciDAC constructiondt ciDAC linear range reduction (b) ciDAC linear rangeS

12{3 DAC sequence.



#21-2 A 0.12-V 200-Hz-BW 10-bit ADC Using Quad-Channel VCO and Interpolation

Linearization

Of =20|M= 0.12v 2 Of¢ R2 HATLOM SESD 200Hz-BW & A= 10-bit
ADC £ H|2t3iCt 0] ADC = deep-subthreshold OA SZtst= ADC 9| trade-off &
XMA5E7| 23l time-based processing & AFERULCE ADC & 4 7i2| channel 2 F8&|f
A2, 2t channel 0= bias control, & &3 VCO driver, VCO quantizer, fine-coarse
VCO readout, digital interpolation linearizer, 2|11 4x bootstrapped sample and hold
(S/H)7F &[0 RUCE F 7He] VCO & AFE3IY VCO 2| non-linear V-F characteristic &
HaAstn AHHAE HRUCE 7-bits CDAC 2 AHESHO VCO 29| input bias & =S 2t
VCO 7t ®#dt= operation region O|A SZStEE HAUCE. ADC = 28nm CMOS
3HOZ HAEASH, 90 x 90 um? 2| active area & ZECL 012V 0|59
IHAME SE7HsSH ADC EEZ 200Hz-BW, 75-OSR 2 30kHz O|A SZH0|
tCh EESH 57.2dB SNDR, 66.3dB-SFDR, 57.2dB-DR 2 E'dUCt 0.12v TRAT L0 A
E 22RE ZES0 T 72nW & AESICE 0 12V O[5t MAMLOIME SE 7SS
ADC T#Z&E 200Hz-BW, 75-OSR 2 30kHz Ol o] &2%}0| Z7ts3t1, 57.2dB SNDR, 66.3dB-

I'

(s n S ]
n ofr ro
oI-

:

SFDR, 57.2dB-DR & Ed3UCL 0.12v MATYLOM 2E 2Z2E ESIH T 72nW =
A0S MU0 O e AL, ™EATNYol Horro M ds2 =249
Mot e, 7|2 =REE0 B2 HATMYCZ HuHE g2 M58 Focte EXS

ZHEICY,

Voo <Simplified timing diagram> 1. G (= 10 PF) < Crer T jon Verer

RST T - ¢ : 1
Suppl PRE _ [ 1 < —F?NI{ = = ]
insensi#ve Crer QNRST=Cn NRST ey, 1 / g o Cn E s ‘_v:\PRE' locw= g
acurrent 8 Ve Crer g pga PR e | 15 'f"so 7% el
{ source Vir LB AN £ i 3

H fur o O -1[+f*RST .

[ 20 3 40 50 60

finr= o Vrar VREFK Caer ii. Gy = Crer Time [;5]
0

< — 1
; I M=l €
10°lg =05 ¥ 1 PRE ®
v g aEs s 8
ner " 3 Mt Npauls| 3

i e =
20 m IDCM™ B
20 30 40 50 60
Time [us]
Dou iii. Ci (= 68 pF) > Crer
0
Cint 2 _ v g [ i s
asd L] I (e e ;
¥ p { locu(t) = la + iE s 5)5-'73!5\0‘ o8 8
M ] Cin=C, i 5 ]
I-to-F Conversion ] 1ol ‘”“:RE:‘F)u—e‘"‘) i o+ NG . >
............................... 3

i where t= Cnigme § 20 30 40 50 60
: Time [us]

[212 4] H2t=l PM-based CDC2t DCM front-end SXt,
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