B19% 12 e G TR Vol.19 No.12
2011 4£ 12 A Optics and Precision Engineering Dec. 2011

XEHS 1004-924X(2011)12-2927-08

ETHELEREARRN HBERA B E S 157 =R

FINC KRB IEWR . EBL.FRT
(PEMFR B TEFLF EREAREXEALRZ, AL 100190)

FEE Ol T AR AR SRR IR B M R RL I SR AN T — AR T B L B R 0 H B it 5 S | EE Rl | 25 43 A
BRI (MEMS) 1 R X ) A5 8% . 858 8 A FROT A A 07 BLARAL T A% 8% (9 HLAR S 85, 45 3 T 458 s 1) 32 B0 0 4
H, RJG AT WY 8 A 5 LR SR MEMS (R GEFRE T 2000 T — Bt 30 i AL B an e . dee)a - R ARG
BCB, 7E B %5 i it 2 He 55 A TR R R S5 1 i 28 R RIS 5 58 0 1 1% 8% 8 10 5 0, 1 B 17 7 ) Bl 85 1) 5 2 O ik DA IR
M, SEIREE R R AL A R SE B 0~120 kPa, W FRAEZEPE BEAIR T 0. 0206, MERf BEIA 3] 0. 0526 FS,n AR Jg b
BETE—40~70 CRIREEEB AR T 0. 05%/°C, %L RS AR A8 S5 M 5 P fa i BE 1 FE 0 42, A e 3ol 1 R, B A
B 1M RRTE AR .

X B RHINREIREBRE BB ENERE RBE LR EZohn; s

FESES TP212.12 XHERARIZAD : A doi: 10. 3788/0OPE. 20111912. 2927

H type micro-machined resonant pressure sensor

based on self-stopped etch technique
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Abstract: In order to increase accuracy and reduce temperature drifts of pressure sensors, a micro-ma-
chined resonant pressure sensor with H-type doubly-clamped lateral beams was proposed based on
electromagnetically driving and differential detection. First, Finite Element Method (FEM) analysis
was performed to guarantee the sensitivity and the resolution of the sensor. Then, based on the bo-
ron-diffusion self-stopped etch technique, a sensor sample with good uniformity was achieved by a
standard bulk Micro-electro-mechanical System(MEMS) process. Finally, the vacuum package of the
sensor was accomplished by adhesive bonding using non-photosensitive BCB(Benzocy-clobutene, DVS-
BCB-3022-46) and stress isolation. Experimental results show that the nonlinearity is lower than
0.02% in 0 to 120 kPa with a accuracy of 0. 05% FS, and the temperature drift is less than 0. 05%/°C
in —40 °C to 70 °C. The sensor can suppress temperature drifts and realize pressure measurement in

wide measuring range and higher precision.
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Fig. 1 “H” style resonant beam
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Fig. 2 Stress distribution of diaphragm on x-axis
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Fig. 3 Schematic diagram of proposed resonator
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Fig. 4 Flexural modes of proposed resonator
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Fig. 5 Fabrication process of proposed resonator
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Fig. 6 SEM photos of proposed resonator
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Fig. 7 Adhesive bonding process of proposed resonator
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Fig. 9  Output of opened-loop testing
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