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Table 1 Sampling capacitors of the pipelined ADC

H, R SHA Stage 1 Stage 2 Stage 3 Stage 4 Stage 5 Stage 6 Stage 7 Stage 8
LA E / fF 625 400 250 250 150 150 100 100 100

B A = A 25 7 AR B (5 5 AE 23k ADC & 9 22 T, 2
KA 1Imm P& RL. &84k L3 £ B &M ADC
B ST 5 2 A H 25 S ) Bk B b 7 A g e R B gk
WA A M 5P 28 v s . 0 T 78 ADC £ 9445 31 B I
) B B VA B A e e B A AR R A B R RE T
T T A g A KR SE ) MOS 45 4 g 2] . 45
ST 10 R RO i 0 G2 T O R A R R R T X I
AR A B B o B L B T B 8P} 3l Celock jit-
ter).

G| AA I 50 2% vh 38 J5 L B B0 E 5 ADC % H15
B PR B L AT AR K A B A 2 A 2 A ot T LA A
B B JROR B8 i BE S B9 ADC 4% 2 s b U . /0 ROSF B8 i
TREAR T B A 2 I T AR LRI T H TR R )
TR S B B b A R L AN ) B R AN B RS
Lt o 3 [ R e e o X T NG L L S O IR =
ADC B hE.

3 BRIREAREEIERRII

3.1 RMUEBHRHBEET OTA B

ARV 3 A AL A PR KR HL 25 RN 38 BB R K A
(OTA) LK/, T FEAR T ADC Dj#E.

XFF 10bit /K ADCi 5. K E EEZRT M
75T + FLZS 14 DS TCOKS B R OTA f4 8 7 RS B . Ifii 1. 5bit
FER TR K LRSS T E T ADC X 3 W 300K & 10 55K 1%
kg 1bit, RS — e ZLARE 10bit K5 B2, 55 AR UE
Obit R K LA

S F R AR LA T 0 NS R B
HLZE K/ OTA HL AR U AT — 20 i) 1/2" . Hop n AR
FARGNGRE SRR B3 T J5 0 L% (5~8 %), 4515
MR RN G40 R ALY A AR SO AL
BN AR — R E R A 2 i OTA. £ 3%
FL 6 R B R T ) AR . R, AR BT R B R Ak
BB OTA HR, LR 5 78 F S,
ADC £ % S2BrINFE N & 2 B s . AL 09 Sh A8 &t 1k
HI Y 73% .

DFER/N

SHA 1 2 3 4 5 6 7 8

B2 AEIHEAITE
Fig.2 Scaling scheme of the pipelined ADC

XFF 10bit X5 B R K2k ADC 1 5, BE9CR R
25 R/ 35 B2 B DG JCORS BB 1T /S 2t R JE Mgt s ISR T
WE 1 R & {5 5 1 Stage 1 [7] Stage 8 &% . ADC
XiF FEL 2% VG FC RS B A9 220K 2 4 gk D, 1bit. Sl IR IR A
—EMEE L AF RS R A RUE ik 1 R

7E SHA iyt FATR A T K 3 Przs /9 v far
ROk R, R XM S T EN R RS T
1,0OTA M 8B A5/ AL E A B 2R OTA i A%
ity FE AL RS- — B, 1 B 3 45 A T DUAR G b 3 AL X B

AN R AR AIE 25 G 37 K B AN 32 B F 4 X g 37 R
FE.OTA ZHA R = B3 45 6 T8 — 2 & . OTA
W 45 LR T 80dB. A7 1 £ 5 R A e I L Bl s R s AT LA
T X —EEoK .

B TR A KN ZE P8 . OTA 1 17 2t 78 2
k. IL AN . ADC X 2 % i 7RG B B SR B G FEAIG L B XS
OTA I3 25 BER 2 G AR . AT AT DUAR 4l 55 9% 1 2k S
K BE LR A A % OTA, IR ADC A IhEE. K
U/ FL B AR T Y AR B AR B R T 3 B OTAL W
SHA |55 90 % 1A ¥ g 550 K ) 37 & X 38 U 2t 45 7
5 i K %% (gain-boost folded cascode OTA) ., F i i
4 500 AL AN 4 (a) s . 55 =905 s T 451 5
P AR ] o (H 3= B i ol /s Ry 400 AL DS T2 31 55 N
ok A B 23 U5 3 B 45 4 15 3 K 4% (folded cas-
code OTA) . W& 4 (b) fr7x.3 F OTA (1) 45+ F1 3=y
WAR/DIFE 2 iR .

3.2 EE®REEIEIT

Lhassas Rk AN 5 FroR 4544, 2253 o 3 9 Wik
7% (pre-amplifier) | i 7 #% (latch) 1 % H 9% Coutput-
stage) . B AH B 80 4 501 K

clk_L. F RS B RS

clk _C: & HL -1 IR o35 i 2% R v T

S b7 1k [ FE T4t (kick-back noise) . {if 2% 5% A 1 jik
KEFEERE e B A L 4% 1015 5 BEAT BURCKR . FCR
PN TR N e i N ET e 7 W LTINS B AN

S2d Sid

VINN = lCAP = VOUTP
Sz
Vem S2 \ S2d
: i
TCAP
Vi B — |
INP S 2 d Sld OUTN

&l 3 SHA Z5#4
Fig.3 SHA structure



368 7 ¥ 929 &
# 2 ADC % B R AR 451 K 3 i Ko
Table 2 OTAs of the pipelined ADC
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Table 3 Summary of measured performances

Technology 0.18pm CMOS
P 1 25 5, 48 A0MHz B % F o B0y 1 2 #E Conversion rate/ MHz 10
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Table 4 Comparison with some previous works
Resolution Conversion rate ENOB DNL(MAX) INL(MAX) Power
. SFDR/dB
/bit /MHz (MAX) /LSB /LSB /mW
This work 10 40 9.41 0.38 0.51 23.6 72.3(@4.9MHz input)
Ref.[6] 10 30 9.24 0.57 0.8 17 < 66(@4. 9MHz input)
Ref.[7] 10 10 8.98 1.75 1.95 13 55. 8(@1MHz input)
Ref.[8] 10 40 8.10 0.85 2.2 19.7 59(@0.5MHz input)
Ref.[9] 10 50 7.17 0.7 1.8 32 47.3(@5.1MHz input)
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A 10b 40MS/s,72dB SFDR Pipelined ADC for DTMB Receivers
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Abstract: A 10bit 40MS/s pipelined ADC for DTMB receivers is proposed, which saves power by scaling the capacitor size and the
OPA current. The measured results indicate that the ADC exhibits an effective number of bits (ENOB) of 9. 14 for 4. 9MHz input
frequency at 40MS/s.and a spurious free dynamic range (SFDR) of 72.3dB. The measured differential and integral nonlinearities of
the prototype at the full sampling rate are less than 0. 38 least significant bits (LSB) and 0. 51 LSB,respectively. The ADC was fabri-
cated in a 0. 18um 1P6M CMOS process,consumes 78mW of power,and occupies Imm*.
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