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A Fiber Fabry-Perot Micro Pressure Sensor

Zhu Jiali Wang Ming Cai Dongyan Jia Sheng
(Jiangsu Key Laboratory on Opto-Electronic Technology, School of Physical Science and Technology

Nanjing Normal University . Nanjing, Jiangsu 210023, China)

Abstract A novel fiber Fabry-Perot pressure sensor is presented, which is fabricated by photoetching, silicon
etching, anodic bonding and other micro-electromechanical system technologies. It is suitable for micro-pressure
measurement in harsh environments and confined spaces. The structure of the sensor and the production methods are
elaborated. In this structure, with the help of fiber flange. the end face of fiber can be in parallel with sensitive
membrane, thus a high quality Fabry-Perot interferometer cavity is formed. The structure is also conducive to the
stability of the initial cavity length, reducing the sensor’s error. The demodulation system for the testing of pressure
characteristics and temperature property is set up. Experimental results demonstrate that a high linear response in the
range of 0 to 0.1 MPa is obtained in this sensor. The repeatability is good and the sensitivity reaches 61.6 pm/MPa.

Key words sensors; micro-pressure sensor; fiber optics sensor; Fabry-Perot; micro-electromechanical system

technology

OCIS codes 120.5475; 060.2370; 120.2230; 220.4000

L5 5

ol s A s 2 Tl 52 B v e O ) — b T
g o U2 T A RN D A R ER 9 R i
1B KRR Bk B SCTE VRRE AR AR VAR B AR LR
ERZAT W o A Tl 4 U B X 25 3
BER HesIN A TE] N A A D0 T 2 A8 S O B G
SRIBARREW L » 2T T/ BT Pk m RO

W B 2013-11-06; W RIS A H: 2013-12-03

2N VU L AN S B B Bl A R e 7 . O
AR« Bl H A AR 14 R 05 1) T B B o i A R B AL
FRFUBT 45 o I AE 28 13 R i O A% AR T Ol 2%
Tl e A2 A0 R R O B B

[, JCLF kA B -3 % (F-P) A& J& 4 1E 1l
R R BLC T T T A 2 PR
JCLF F-P ¥ B I A 8 45 4 Ty B, JAS I AR

BEEWE: BXBARFEES (91123015,61178044) LR BHEE T 77 2= WF i IS PR 16 & 0 58 300 H (BY2012005) (7LJR 44 06

FLBOR T S 50 % T i 4 (1640703061-2)

TEE RN RAEF 988, W5 A, EEINF L L RE AR 58 . E-mail: kitdy18790@126. com

Smfaf: £

E-mail: wangming@njnu. edu. cnGE{EEE & M)

M (1950, 55 B o o A U Sl v 1 AR I O TR F 5

0428002-1



2 i

J& H B W R T3 BDGLT R G s . B AR
(e S AR LR T AT E8 SO 7 R v nE N W R R
R AR 3 BLAT IR R ey | 3 AT K R A
o RARFEDS .

ALV I T — FhOELF F-P Rl & J 4y
FEO MG ET 1 I A 1 0 3 S e T 1% 8 1ol 2 Tk
i FE B /I 25 8] M P R B BT T JC ¥k A 45 Wi . L
Sk b, RAUE m o AR R T BOPL A R 4
(MEMS) £ A4 L 38 45 Rt 2R

AN RS ilibh ey

RIS AR A A& 1 /s, Horp a J2OE 2RI 22
b B G £ M B A AT o R BEE ER L d R R A
Fio BV s 09 i 0 U . e i e e LAY
— WR G LT S T A LR RO S — i ot g R
O« W AU B S DG 2T Hh L I HOIGFE DG 2T N Kk AR
T8 RIOGLF 5 U IR T R R T F-P T
JiE o AN T At AR A ORI AE T T B AR R
KA T AR T OF-P R K i B O i
A AR L e AR B A ol ok g JHG S S e 3 1) Ak 41 T LA
3 F-P R K.

pressure

L

W

1 s a4 % 2

Fig. 1 Schematic diagram of the sensor structure
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Fig. 2 Sensor production process
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Fig. 3 Simulation results of the sensitive membrane. (a) Front view; (b) side view
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Fig. 4 Pressure test system of the micro sensor
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Fig. 7 Cavity length changes during pressure rising

and dropping
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Table 1 Repeatability of the sensor

Pressure /MPa 0 0.01 0.02 0.03 0. 04 0.05 0. 06 0.07 0.08 0.09 0. 10
1st day —0.0002 0.0101 0.0201 0.0298 0.0405 0.0508 0.0606 0.0706 0.0806 0.0903 0.1000
2nd day 0.0005 0.0106 0.0209 0.0305 0.0409 0.0508 0.0608 0.0707 0.0806 0.0901 0.0999
3rd day —0.0002 0.0099 0.0199 0.0298 0.0403 0.0507 0.0606 0.0705 0.0805 0.0900 0.0997
4th day 0.0000 0.0101 0.0202 0.0299 0.0403 0.0506 0.0606 0.0706 0.0807 0.0899 0.0996
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Fig. 8 Temperature characteristic of the sensor
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