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The Design and I mplementation of Seismic

Monitoring System with Fiber Bragg Grating

Student: Jian-Chang Yan  Advisor: Bong-Ming Lin

Institute of Electronic Engineering
National Chin-Yi University of Technology

Abstract

The advantages of Fiber Bragg Grating (FBG) sensors include
high sensitivity, small size, anti-corrosion, anti-electromagnetic
interference, and anti-high temperature, low transmission loss ... and
so on. FBG sensor technology has been applied to various fields, such
as. vibration, temperature, acceleration, sound, the electric field,
current, pressure and other fields. FBG sensor use optic fiber as a
transmission medium. The basic principle of FBG sensors is based on
the grating wavelength shift due to the strain, temperature, etc. Puting
FBG in test area, we can analyze characteristics of lihgt waves to
obtain the physical quantity of the light changes.

In thisthesis, for a FBG as sensors. When the earthquake occursto
cause the FBG placed in the test area to be vibrated, and then to create
the FBG wavelength shift. By means of changing grating wavelength,
the strength of the light transmitted to the optical modulator can be
controlled. The warning signal made by the optical modulator will pass
through fiber optic network and optical amplifier then reach
destination. Because the speed of optical fiber transmission is faster
than the acoustic transmission, people can earn a few seconds of early
war ning to have moretime to evacuate.
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- kR kR
oy AN a3 #E F Side-lobe | Transmission
(nm) (nm) (dBm) (dB)

M 1550.114 0.210 23.56 16.24
FBG1 1550.058 0.194 23.77 15.44
FBG2 1550.140 0.202 22.27 16.16
FBG3 1550.084 0.192 23.42 14.96
FBG4 1550.108 0.193 20.29 14.96

Fiber LD1 1550.109 0.198 23.46 15.08
Fiber LD2 1549.930 0.210 22.45 16.65
s kIR B AR

Product code M-I1-2-15-H-L-L-E-1-FC/FC
Serial number 00026724
Fiber type SMF-28
Operating wavelength (nm) 1550 nm
Insertion loss (dB) 0.35dB
Isolation (dB) >43dB
Polarization dependent loss (dB) 0.02 dB
Polarization mode dispersion (ps) <0.07 ps
Return loss (dB) >55/50 dB
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Wz kR ERK
Product code M-CN-5A-L-E-1-FC/FC
Serial number 02019499

Fiber type SMF-28

Insertion loss (dB)

152 0.83

Insertion loss (dB) 0.94

2—3 '
Isolation (dB) -
>4
2—1 0
Isolation (dB) .
>4
32 0
Return loss (dB) =50
Directivity =50
PDL (dB) =0.15
PMD (dB) <0.1
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Parameter Symbol  Test Conditions Minimum Maximum

Operating case temperature Top - -5'C 75°C

Storage temperature Taty 2000 hours -A0"C 85°C

Laser operating temperature~ Tip -5C 50°C

LD reverse voltage Vi - L5V

LD forward current If max 48 hours maximum 1200 mA

LD reverse current 10 pA

PD reverse voltage Vin 0V

PD forward current i%3 - 10 mA

LD electrostatic discharge (ESD) Ve C=100 pE R = 1.5 k), human body model 1000V
Vespm  C=100 pF R = 1.5 k{2, human body model 700V

TEC current ITec - 175 A 154

TEC voltage Vi - 15V

Axdal pull force 3% 10 seconds 5N

Side pull force 3% 10 seconds - 15N

Fiber bend radius - 16 mm -

Refative humidity RH Non-condensing 5% 950

Lead soldering time 300°C 10 seconds

FHawmRRHF 47 ¢ http://www.jdsu.com/en-us/Pages/Home.aspx

\’
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Parameter X5 5
Chirp (alpha parameter) Typical 0 10.7
Optical insertion loss (BOL)' Typical 45dB
Optical return loss (input and output ports) Typical 40 dB
Optical on/off extinction ratio
Low frequency Typical 27dB
PRBS Typical 15 dB
E/O bandwidth (-3 dB electrical, linear fit 2 to 15 GHz) Typical 12 GHz
511 (130 MHz to 10 GHz) 10 dB
Drive voltage (RF port)’ Typical 3.5V 4.5V
Vr bias port at 40 kHz Typical 4V 25V
Bias voltage range* Typical -l5t0 15V
RF port resistance (DC) Typical 4011
Bias port resistance (DC) Typical 1 M)
Photodetector extinction ratio’ Typical 6 dB
Photodetector O/E bandwidth Typical 100 kHz
Photodetector responsivity (referenced to output power) Typical 20 mA/W
Phatodetector phase tracking error® Typical -5 to 5"
Photodetector dark current (at -5V, room temperature) Typical 5nd
ARIAT Typical 0.2 dB
ARIALY Typical 10.3 dB

FwmR R 47 ¢ http://www.jdsu.com/en-us/Pages/Home.aspx

e fA R R

General Specifications
Detector: InGaAs FPIN Gain Switch: 8-Pos Rotary
Active Area:; @1mm (0.8mm’) On / Off Switch: Slide
Surface Depth: 0.07" (1.9mm) Output: BNC
Wavelength Range: 700-1800nm Optical Head Size: 276" x 206" x 088
Peak Wavelength (7..): 1550nm 701 x523x224 mm
Peak Response: 0.95 AW @ 2, Weight™: 015/ 2.1lhs
Output Voltage' (50Q): 0-5v Accessories: SMIT1, SMIRR
(HI-Z): 0-10v AC Power Supply: AC-DC Converter
Output Impedance: 500 Power Supply W
Max Qutput Current: 100mA Input Power*: | 100-120VAC, 50-60Hz
Load Impedance: 500 -Hi-Z (220-240VAC -EC)
(ain Adj. Range: 70dB Storage Temp: S5t 125°C
(ain Steps: 3x 10dB steps Operating Temp: Otpd40°C

FHawmRAHF 47 ¢ http://lwww.thorlabs.com/index.cfm
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