H43% BT MR
201147 A

R AN -
JOURNAL OF HARBIN INSTITUTE OF TECHNOLOGY

Vol.43 No.7
July. 2011

I Br Sigma-Delta R NE E T ZRRIT S S0

j('lﬂ]%jbl’z’ ;‘U]i%lﬁ’

S, PR

(1. W JRE T K% MEMS gy, 150080 B4 /R, summer924@ sina. com; 2. MR Talk K2
ARG SIS BB HRE IR, 150080 FA/RIE; 3. F/RIE TR {5 B 5805 TR B, 150001 HG/KEE)

@ E: AT &K Sigma-Delta(ZA) AL A E EIF ELEF , RE RAA S HE, TR T — 2 TH A 3
A BB AT G Rt AL T R AR A L RARRLEIMNT RART M. b
KPFALH TN SAMmERITRARZERFRE AR ZREFFEALAMRGFE. £ RERN AT
it b RATHRBECRBERET RN BT, ZEERA 0S5 um2 S &2 B4 B CMOS TF
WA, AR RERE AT LA RBEN 1.2 Vg, A BN 0.2% , P 3% % % 12 pg/Hz ", [ 3

W % 80 pg/Hz'? Bk T £ 4 40 mW.
KSBIF: MAn Ik £ it Sigma-Delta; 7 4045 2 € 1
FE SRS TP824 XHEFRERD: A

NEHS: 0367 -6234(2011)07 —0038 - 04

System level design and anaysis of fourth-order sigma-delta
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Abstract; System level analysis and design of a single-loop fourth-order sigma-delia (2 A) accelerometer is

presented to reduce quantization noise and enhance resolution of the micromachined accelerometer. Stability of

the system is analyzed by root locus method based on the linear model established in this work. Theoretical

analysis indicates that the forth-order 3 A micromachined accelerometer has good performance in noise, dead

zone and idle tone. Based on the analysis and discussion of the system level, the transistor level design of the

interface circuit is implemented, the circuit is fabricated in 0.5 pwm two poly two metal CMOS process, and

the tested results indicate that the sensitivity is 1.2 V/g, nonlinearity is 0. 2% , open-loop noise density is

12 wg/Hz"?, closed-loop noise density is 80 ug/Hz'"? and the power dissipation is 40 mW.
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