@30% &2 Vol. 30 No. 2 Journal of Shandong University of Science and Technology

20114 4 B Apr.2011 ‘ 70

Op Amp 355 SRS IRIRRE R R Lk 2 626
YA ADC it

BHRFE  MKER L NRE
(1.BZEEHEXF OFIHRELZ.43 436 10672;2. PR BIAZHRTH, 4 F HE 32617)

i ZE: A TSMC 0. 18 pm CMOS #) 42 5 3, 10 4270 (10-bit) A A BAF 2X 107 R (42 4Ed & 1.8 V 4 & & X (pipe-
line) ML F 4B E (ADC) %k, A&+t £ 2248 A 1. 5-bit/stage B #, F B f 415 F 7%k K £ (op amp) & F
(sharing) #F K, K B 4% % — BIRARF 24 K 2 (SHA, sample and hold amplifier) vA 3 5 sh 26, s B a9 20 £
RAMANAZ 5 IMAE 2 MHz B, % 8 49 SNDR 5 ENOB &5 46. 2 dB 5 7. 32-bit, & & &K & K (pad) #9% h @R A
1.54 (1.391X1.107) mm*, % K 4% 29. 2 mW,
KBER BB FTHRE, CRGELARELF

thE 4 %2 .TN792 XEARERD A XEHE:1672-3767(2011)02-0070-10

Design of Low Power Pipelined ADC Chips with Op Amp
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Abstract: A 10-bit 20 MS/s pipelined analog-to-digital converter (ADC) with a 1. 8 V voltage supply was designed
and successfully fabricated with TSMC 0. 18 um CMOS process. In this chip design, a conventional 1. 5-bit/stage
network with the operational amplifier (op amp) sharing approach was adopted and the sample-and-hold amplifier
(SHA) circuit in the first stage used in the conventional chip design was removed. The overall measured results
show that with the input frequency of 2 MHz, the SNDR and ENOB are 46. 2 dB and 7. 32-bit, respectively. The
total chip power consumption is 29. 2 mW and chip area is 1. 54 (1. 391X 1.107) mm® including pads.
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Fig. 1 The structural diagram of 10-bit pipelined ADC circuit
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Fig. 3 The sub-ADC circuit
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Fig. 19 The output digital code of 10-bit pipelined ADC

and its reconstruction waveform
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Tab.2 The comparison of characteristics of chips

in the study and some other works

I H Awrgy k(1] Scmk(4]  ScEk[S]
## (CMOS)/pm  0.18 0.13 0.18 0.18
HE R/ V 1.8 1.2/2.5 3 1.8
HUREAT 2 / M Hz 20 1 000 30 10
4y R /bit 10 11 10 14
ENOB/dB 7.32 8. 54 9.24 11.93
O B T AR/ mm? 1. 54 3.5 0.7 10
A/ mW 29. 2 250 21.6 112
FoM/dB —104.42 —117.67 —109.42 —105.14

FIH TSMC 0. 18 pm CMOS il 72} op amp JEEH ARMEH 1.8 V 20 MS/s BN ADC (S H . &l it
B R BRSO 5 B R . SNDR BLE ENOB 73510 46. 2 dB Al 7. 32 fi 0. T 05 59 ENOB 9. 42 {if

JUA RIZERE . R INBCE S A SRR 4R AT RES
1) il 75 728 S i o Fln 25 A9 22 AR T 52 il SNDR

B
57

2)DAC f th i R i/l 3 B HE A5 /N T 1 3 A Hh VR K B rail-to-rail B AT B0 AT L L ADC £ 1

A 2% 0 7 A2 35 R 5 (missing code) ;

3) I A8 S5 38 B op amp PN R R BB MOS @A 7= A B i 25 5 L IR IR ADC (91 BE
) 4P DC 25 B R 4 3% I (ripple) B2 3% ik ADC By ERPE .

Bt

o B EAE d 0 ¢ CIC, Chip Implementation Center) [R]47 7 6 H il /E A 12 10 5 T 42 4L 35 R M AT B
B R (G5 T18-99C-17 1) F 5% J5 BB LA 56 1k 14 2008 32
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