003 E UBHTBES FNZBHSUE =S8 H6H A1S
MYFLE o] &3 Y 2 8-H|E 500Msamples/s ADC
Al FAE, PEZ, &AE, AL AR, 44!

' gy AT ULST AT
B Y AFE TGS A9z A7
*Dept. of Electrical Eng., UCSC

An Open-Loop Low Power 8-bit 500Msamples/s 2-Step ADC

Sunjae Park’, Jahyun Koo', Hyochang Kim', Jaeyoun Youn', Shin-Il Lim?, Sung-Mo Kang®, Suki Kim'
'Dept. of Electronics Eng. , Korea University, ULSI Lab
Dept. of Computer Eng. , SeoKyeong University
*Dept. of Electrical Eng., UCSC

E-mail : sjpark@ulsi.korea.ac.kr

Abstract

£, AAY A AL FRE

£ 8-H|E 500Msmaples/s 2-Step ADC & A|<¢}3}gic).
500Msmaples/s 9] 1% AL AsA 7189 MDAC &
o] &% =4 FE did MEY FRE ALY
ol tiEo] ANHE FEEHY] A analog-
latch & Ae F3 FFS FHPINL22H 3F
22E 999 |, mux & T Al reset switch &
olgdte] 29 AL MHFe=ZH  high-speed ol

A= s HA. Add A =

B =EdAe 1

1-poly 6-metal

0.18um CMOS F3L& ol&aldern 1.8V AY AHAgs
o] &3t 250mW o HFL =3 5008 AEF

=
=

Fapgro Al 120MHz NF Y Al 7.6 W]E2] ENOB
2 % 9

L A8

SystemOn-Chip & 3o} uwie} FHFY=2
ofgza-txg <EHelxe Uy AA
Aol ¥z Fugn Y. B3] ojdza

Yeido) 2 Fle FAAM g, THIE, AHMY

Az
Aol 4
N
g

ke Aol oste] A
(KRF-2002-042-D00103)

o] =& 2002 dxE FeE

THUAS.

951

£ gagy 2 oxg znm, EEERED
Howw FEAsA o185 T it olol @ n%,
2] AAY, A@e] A @7417} He Fad

An JE golth. olHF AdF aFe R
A4 & =RdAE Hadde) Axgd AP
14, nHYE AAY g-wE A & AAHAG,

71&2] 2-Step ADC =
analog converter)g

ol_..l;.]]

M-DAC(multiplying digital-to-
o] 4 HHY FZE ol&3ln
olglg W FEE settling T 1L F3 4
2e TAE X3 . E =RdME 24538
A8 NG F2E ALESA. AUE 2-Step ADC
4-81E 9] NSB & A &E coarse-ADC 9} 4-H]E LSB &
AA8E fine-ADC B FAHO 9lon], 2-Step T E
olgezy Fag ulmrle] & 255 MolA 30 4R
9 £ ddo. AAHY FIFL A oA MB B
243, 2AY MB o} A I/N code & TAAA
analogue-latch array & & Hdgxozm
muxing 34 LSB & ZAAst: Wae FHsn Aot
Analog-latch &= 2 @9 =g 94Xz FA5o0 A&y,
A M4 Ze dzes 2T FFsn F oux Zg
Pz ZAE MSB o 93 AHH N mES] 93
17 789] Analog-latch array ¥ 2 7§% A" Aoz F 3zt
Algosn AHARE E9Uct. =3 high speed TS
8 coarse-ADC oA MSB & AASE F< mux o
output o] &3l

=
Lo

output

=

k=4

€& reset-switch & pre-



[=13
2

A E

Qlr

20033 GHetE S

2

JStElie ==& H26H HIS

charge AP 228 1 ¥< high-speed FHA FA7}
HAd mux & 29 AT EAE 28

1. A|td /N3 2-Step ADC
2.1 7143 2-Step ADC & 7R FZ

3Y 12 € =8 At AXC 9 Block diagram
& JehATr. agdiA & = UEo) coarse 9 fine
9] 2-step ML FZE 7}7~l A" 2-Step 9
coarse- ADC & fine- ADC = ZZt AR 4-bit
flash ADC 7Hd& *P%ﬂ?ﬁ'\q.

" L:D
arrey

Aresnt

switch

S“o~wrav3i0O

29 1 A" 2-Step ADC ) Block diagram

5 gog 7" A+ (Ko High 4 9§ Coarse -
ADC o s MSB 7} ZA=H:, ZAE MSB o 93
analog-latch & output & AA) ARI} e £EL
A7l 98 1N code 7+ 2AHA do)

comparator 9 meta-stability 2 1%} bubble~error

o]

(L - A

L

A @9 2xA ZES UN code B HE HEA
correction FA HAk. =3 mux output EF reset-
switch & Bsld FYF} F|LE  pre-charge

AlPozx (LK o) Low ¥ ®l analog-latch 7} BAE
e mux 9 229 AlIZEE &9 high speed
FA&T. WA CLK o] Low 4 W= MSB o o3
wtAlEl 1/N code o ols] 2 @o2 FAE analog-
latch 9 F WA =2 ALy} FFFo2H LSB &
AAsA 9ot o] wl analog-latch & F A =g
AZE 2F FFAANIE A N code < o8 HAl
AR e Ze] Q= MBHog FF AFALEH
AY22E 9 F AUk & =EAME A% 2
718& olg3ld AAY 8-vlE 500Msample/s ADC &
FEEHI.

=

=

952

2.2 Analog-latch

L

Lo

Analog-latch ol 1Y 2 & Zo] 2 ©@9 =y
A=Y capacitor 2 FAH Uk, AAEA A
TZ9} 2-step ADC & FA37] Yl coarse ADC &
fine ADC Alole} T/H 7} do= A Hed £
gl e =¥ 4T &3 rtold) MOS-capacitor
AZdFgozN T/H & di4lstdt.  Analog-latch
&L 053 2o

CLK ©] High ¥4 We 3 99 ZE =g gz}
SA8AHA &8 Alolo] 92 MOS-capacitor o &
hold 3tAl |k, ¥ CLK ©] Low ¥ @& /N code ©l
9)3) analog-latch array 7 WA Zg X F FHE

=3
=
9]

AL Qe F AT FAA €. wes F oUA
%2 1=
N et e tﬁl’
i/
5 M 18 T;T““
. L] Nl
! W
k¥ o7 .}
wa k1 k1
1=
29 2 ALHE Analog-latch
Ty A=ZE T FAA7E A4 N code ol 93
AdHdez Pz HYLEg EHRH. =P
T 2y Jgxe AYFL FHFLERHA AP Hay
AAE 4 & AR
2. 3 MX g =94
AAHA mx & o8 AY X ANX & HAL

=
=

749 mux 9 parasitic cap i 2g Alzto]
high-speed 78] ZEEZ F g o} olald EAHE
HA37] YA =8dAT reset-switch(2¥ 3)E
At sho] LGSR AN A 29A FFHE BY

mux-array ¥ CLK©] Lowd ™9+ analog - latch &



20034 CHBINXIZES SHASESEUs =28 X226 H1S
VLN
5 9} 72 bubble -error 7} WElA "}, ole§
vLP bubble-error correction& A AL =FdAMe
cix Lxd ==g UAANRH &AHo=z 4 Z:A
2 apaat v AEEA g9 Zeln 2 489 4 229 At
1000 & Witk 1 9] gtg FASD 2%8A g& F4e
_ 2002 U@ APoBH XA Z=ANA LN code

9 3 Reset switch

£9< interpolation-amp o) H&ds AL Fro}.
weta AAAYL FFEL A ¥E K o] High &
T4l A mux 2] parasitic capacitance & $Y3%

o2 pre-charge AFLL2A mux 9 29 A4S
Z4a  high-speed T4 3g9dg. a8 4
simulation oA HAl mux %& pre-charge AlHA

L

\_

=

=

o} swing Zol =gt AHE Yo 2M loading
time FAE dd ¥ AL 24F 1 UG,

oA

e /.5

i

. i

/ ; .;aiei_@@

B! : [

- ' ,1 ,
IR Pl | { . H : : 4 P
143 p "ﬁ:ﬁ ijf

v ] Evaluation mode :

T
sm o0 10n

I8 4 Reset 2 5% mux &9 o8

2.4 Bubble error correction

2 =2dME UN code o Q% HgH
muxing 71& AF&sla k. wakA bubble-error 7}t

L
L

W AELA A 9A) 2 multi-selection ©] HAA3}A
Hed ol 2-step /MYTFE A dAME 99X
#aolrk. ol LAE] Hal A" A € FE
bubble-error correction logic glol XA I=olA
I/N code 2 WFA] bubble error & &1
k. AAHQA comparator 9=
28] meta-stability & Q3 2%4 a3y

-
U=

correction

L

L.

ideal comparator
oA

953

0 0 0 0 0 0
V] 0 0 0 0 0
0 0 0 0 0 0
0 0 0 0 0 0
0 1 0 0 1 0
1 1 1 1 0 1
i} 0 0 0 0 0
1 0 1 0 0 0
1 1 0 0 0 0
1 1 1 0 Q Q
1 1 1 0 0 0
% 5 Bubble- error correction
29| HBAAI} FAlo bubble-error correction &
F 333}
III Simulation 23}
E=FoA  Aetgt analog-latch 9} reset-
svitch & ° &% 1% AHAHY sHE

500Msamples/s ADC 9] simulation Z¥:= &3 Zo}.

Tun oveg AIC 50MMMIA ade 1ee

a 100w 1000 i
Time Qir. TOR

T al
aon samm

3% 6 Full code generation
a9 6 & Ak ADC 7} missing code §lo] ©x

\_?—




=13
=7

ol

20038 gt A S5H3)

HAIS

=]

F-13-13
=

=03 =28 H26H H1S

=
=

71319 full-code & 2AAE RE BAF3
Iy 7 & TFHEG AC 9 FFT Aol ¢ adolA
RBXo] 120Miz 9] 4% Y4¥& 500 2 AEY AL o
7.6 W]E9] ENOB ¢} 58.9dB ] SFIR & €& F AR},

F 12 AL A EAE Yehlu

o s tot

s @ il

H2, B3 A7 Fsh5ol BE ENB s F3hsol
& SFDR, SNDR @& YEbz Ut

E 1. dAR8AC 54

Resolution 8 bits
Sampling Fregq. 500Msamples
input Range 1.2Vpp Differential
Process 0.18u m CMOS
Supply Voltage 1.8V
SNDR@Fin=4MHz 48.9d8
120MHz 48.3dB
INL/DNL [1LsBl/)1Ls8l|
Power 250mwW

B2 9gFs4d & SFIR & SNDR

SFDR & SNDR

248MHz

4MHz 50MHz 120MHz

input Frequency

ATt

954

E 3 §gFa<so] o2 ENOB

ENOB

bit

AMHz S0MHz 120MHz 248MHz
Input Frequency
Iv. 28
2 =2dAe dagdold A nskef AAY
8-H|E ADC € AAzA%. & FHE A

71&9 M-DAC € °] &% #H4 7= il 2-Step /i
T2E AHEE o™ mux 9 €% W) reset switch
£ oj83ld mux 29 Hag e EYOEH
high-speed & T3t 48 22E Fo]7] f3A
anlalog-latch & ©o]4, 2ZE X dxE FRA &
g4l MEEd 53 J1HE AREstd AHY ADC &
TasAE. HEHUY 500M HBEF  FIHFAY
120MHz 313938 A] 7.6 v|E2] ENOB ¢ 250mW 2]
A7 L ARFT

Y

FaEFd

[1] Choi. M., Abidi A.A. “A 6-b 1.3Gsmaples/s A/D converter
in 0.35um CMOS », IEEE J. Solid-State Circuits

[2] C. Lane, “A 10-Bit, 60-MS/s flash ADC,” in Proc. BCTM,

Sept. 1989,pp. 44-47.

[3] H. Kimura et al., “A10-b 300-MHz interpolated parallel

A/D converter,” JEEE J. Solid-State Circuits, vol. 28, pp. 438—

446, Apr. 1993.

[4] A. G. W. Venes and R. J. van de Plassche, “An 80-MHz,

80-mW, 8-b CMOS folding A/D converter with distributed

track-and-hold preprocessing,” IEEE J. Solid-State Circuits,

vol. 31, pp. 1846-1853, Dec.1996.



