A 10-bit 40MS/s 2 Channel Time-Interleaved SAR ADC with Merged
Capacitor Switching Procedure
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3-2. Comparator noise
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Corner Failed number Correct Sigma (LSB) ENOB t_comp(ns)
TT 32 0.962 0.1412 9.94 0.465
FF 57 0.943 0.1582 9.86 0.364
FS 23 0.977 0.125 9.94 0.483
SF 51 0.949 0.1524 9.86 0.46
SS 22 0.978 0.1244 9.94 0.611
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3-5. 4 & 4 fr Layout # 5 B
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Specification Spec. Pre-sim (TT) Post-sim (TT)
Power Supply(V) 1.8V 1.8V 1.8V
Power Consumption 2mW 1.32mW 1.68mW
(mw)
Sampling Frequency 40MHz 40MHz 40MHz
ENOB >9.5 10.045 9.559

Chip Size:1200x1100um?

Transistor/Gate Count: 2498

Power Dissipation: Total: 8.32mW
Analogy: VDDa SH: 31.2uW;

VDDa CMP: 75.3uW; VDDa DAC: 0.2mW,
VDDa_clk: 0.467uW; VDDa_shield: 1.38uW;
Vem: 46.1uW

Digital: VDDD: 1.34mW

ESD: VDDDE: 6.83mW; VDDAE: 0.178uW

Max. Frequency: 40MHz

T~ B

PR R F9 G 2ok SARADC gl (73 & > & B3 ADC @ 4ok B & & 40MS/s
FEH# mos KIS o mEA P E AT S EFFL T FERERG H L
e TI %8 Jf#ﬂb 59 #-H — channel {7 SARADC #f 1% fo 0 i< e & @ BERHE R 5 F PRt
Zom s F1i H - channel 59 SARADC e (% o M aig B Flpt s s 4 425 35 2 @k
fe TI ek BE AT F) 5 & & % 5 channel ¢928 £ F]00 & 8 § #~ > & @ calibration 7R 4%
s — BB _TI #7d fede * enPes - FPt B R % 49 1374 calibration R 5L 0 Af i ~ M
g # + TISARADC g FEFanEf o

Vii



ZHAT AP LM RIS KT RTEREIES > E %
RPN R R A IC gi’ﬁ?i‘“'!?&%%‘?\‘afré‘? ~AIC~ VLSI» ¥ ® € = F#H

gt IC KD R e ds > A B4F e~ = P AT 13 % AIC o VLS &
B A PR g A mﬂ‘“%”w“(iiﬁ%iﬁﬁﬂ“

L2 TAGXCHE AR o BB AF ,nmgwwifﬂw FAREH
ADC A # oabip b chpaper » & 7 B A A9 5% % meetlng PERE (TR 2 0 o@m L A
FoEh 2 w)j* L §_i¢ * hspice kit {7 SARADC s §icfit » i@ * Hspice et & B+ 8 ~ %
PRRE T A BEFR A w%mgBL*“%{j;B?§rAlOMA%MBZGmmd
Time-Interleaved SAR ADC ;> 2N i erdg p 7 12 A& 7 @ 5%t SARADC F 4 L & >
fAREEEY TIRE R TEAL > F15 AR L5 - =0 70 e I g 2 7 en
BEF IAPRIDPE  I P A AR ED RS T RE G pre-sim 0 A B AP
1 %7t layout» &7npEst o svif i % VLSI % 7 layout #5 5 £] case » #+
CH“%enlayout 73 & ¥ genghZ2b4 s AF R P et T AP L8 1 pFx
=7 TR o

BB AT (SRS F T Y D P A R R AR A S K- B
FAFehEs > @ Ny AR WA S RN GNP E SRR P T R
FARP W et p AT ol BB EAP o AR SR A A A g Ak
B AR AT SR, AN R RN Y - BELEE R ETE A o

P}

[

LESLS

EEEIETREARY 0 7 R BESRIAIEUF RIS R AREF L AR
FricF W E e FEEBE AL

GEREPIIELNE AF LR DL SR E B LDk LS s
BRI BN R E RPRp o - BRI REERERIT O FAIFFEM L

AEREFLp L - BRI FER o RRMDE BIE  HA x@; TS 0
4 B paper AR R o AIEBEHATA L B wm&BFW€’%%cm%m9{%A
- B e kAdp e $E Eom s §f behavior model & £.F i VRS

=X
UEFREFFEALEFIAPRFERD G RAPFrBOPEE S o [P TAR
WEEARE A F R 0 R4 RIGE AR m’ii\.]‘}i ’T}b}'—g‘ o

&gimﬁﬁa’ﬁkﬂﬁﬁAmiﬁ B Fi e RN OTREEIVVEAY
Wids o ARG R K8 LIRS AE 4 FIRAp PG RN F
ﬁ”ﬁ%?wfﬁﬁﬁﬁigq“ EHHE R Fa g ezt il G Fg T
ﬂﬁﬁﬁvﬁ@aﬁﬁhw’{zﬂﬁé if ik g e ﬁw’“*ivﬁwéﬁ$ﬁé
AR ALY RS RERAL S AR BA A TR LETY OAE F
P ARG {P O R o

viii



ﬁ\$%¢ﬁ
[1] C. Liuetal., ” A 10-bit 50-MS/s SAR ADC With a Monotonic Capacitor Switching Procedure,” in IEEE
Journal of Solid-State Circuits, VOL. 45, NO. 4, April 2010, DOI: 10.1109/JSSC.3020.2042254.

[2] V. Hariprasath, J. Guerber, S.-H. Lee and U.-K. Moon, ” Merged capacitor switching based SAR ADC
with highest switching energy-efficiency” in ELECTRONICS LETTERS, 29th, April 2010, Vol. 46, No. 9,
DOI: 10.1049/el.2010.0706.

[3] Minggiang Guo, Sai-Weng Sin, Rui P. Martins, S.-H. Lee and U.-K. Moon, ” A 1.6-GS/s 12.2-mW
Seven-/Eight-Way Split Time-Interleaved SAR ADC Achieving 54.2-dB SNDR With Digital Background
Timing Mismatch Calibration” in IEEE JOURNAL OF SOLID-STATE CIRCUITS, VOL. 55, NO. 3,
MARCH 2020.



