Sensors 2016, 16, 604; doi:10.3390/s16050604 S1 of S3

Supplementary Materials: Theoretical Design of a
Depolarized Interferometric Fiber-Optic Gyroscope
(IFOG) on SMF-28 Single-Mode Standard Optical
Fiber Based on Closed-Loop Sinusoidal Phase
Modulation with Serrodyne Feedback Phase
Modulation Using Simulation Tools for Tactical and
Industrial Grade Applications

Ramon José Pérez, Ignacio Alvarez and José Maria Enguita

1. Calculations of Noise Sources

Contribution Due Only to Photon-Shot-Noise (Thresold Sensitivity) before Correction
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Contribution Due Only to Excess Relative-Intensity-Noise (Rin) before Correction(*)
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Full Contribution Due to Photon-Shot-Noise + Excess Relative-Intensity-Noise (Rin) before
Correction (¥)
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(*) here:
Ko = open-loop scale-factor (calculated by K = 27;LD )
c

e=1.6x10"C

Pi=average power at the detector = 145.61 uW

R =responsivity (InGaAs photodetector) == 0.68678 pA/pW
t =averaging time = 1s

A =1310 nm

c = speed of light in vacuum ~ 3x10° m/s

I' = spectral linewidth of broadband source = (A ) ~ 30 nm for A = 1310 nm

FWHM
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2. Calculations of Noise Sources (Continuation)

Contribution due only to Photon-Shot-Noise (thresold sensitivity) after correction
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Contribution Due Only to Excess Relative-Intensity-Noise (Rin) after Correction
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Full Contribution Due to Photon-Shot-Noise + Excess Relative-Intensity-Noise (Rin) after Correction
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3. Estimations (from Simulation Results)

Thresold Sensitivity (Estimated from SNR Measurement at the Detector)
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for gbs =4 % due to sine-function non-linearity, we have:
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