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Quadrature Condition
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Theoretical Oytut Sgnal:

Time Domain

Fractional Fringe Interferometer: Time Domain
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Theoretical Oytut Sgnal:
Fregueny Domain

Photodetector Current [dB]

Fractional Fringe Interferometer:. Frequency Domain
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Discrete Fourier Transform
(DFT)

Eight Point Discrete Fourier Transform
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DFT: Parallel Form

Eight Point Discrete Fourier Transform
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Conmputational Efficieny:
Conmparative Examle

Mathematical Direct FFT Decimation Goertzel
Operations DFT Time Frequency | Algorithm
Complex Multiplications 8 / 7 0
Complex Additions 7 I 3 0
Real Multiplications 0 0 0 11
Real Additions 0 0 4 19
Total Multiplications 32 28 28 11
Total Additions 30 28 24 19
TOTAL COMPUTATIONS| 62 50 52 30

Assumptions: 8-point sequence
Calculation of 1 frequency pair
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Goertzel Agorithm

Goertzel Algorithm
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Goertzel Agorithm:
Direct Form ||
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Experimental Interferometer
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Experimental Oybut Sgnal:
Fregueny Domain

Freguency Spectrum
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Goertzel Test Conjuration
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Sguare Wave: Time & Fiepeng
Representation

Square Wave (Time Domain)
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Goertzel Frgueng Selectiviy:
658 Hz Juare Wave
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Goertzel Frgueng Selectiviy:
219 Hz $uare Wave
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Goertzel Frgueng Selectiviy:
665 Hz Quare Wave
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Percent Error

Goertzel Accuray:
659 Hz Sinusoid

Goertzel % Error: 3 Vpk-pk AIC Range
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Input Amplitude [Floating Point]
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Goertzel Lineary:
659 Hz Sinusoid (Low Volige)

Goertzel Precision Test (AIC +/- 1.5 V)

30

; //

\

= b3

Input Amplitude [Floating Point]

15 //:r
/ /
10 ~ 7~
: y:
0 0 0.001 0.002 0.003 0.004 0.005 0.006 0.007 0.008 0.009 0.01

V.
i
Peak-Peak Input Voltage [Volts]

TCU



Stabilization Scheme
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Demodulation Scheme

Stabilize Interferometer
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Summay

e Constructed &actional fringe interferometer
for the characterization of microelectromechanical
system (MEMS) structures.

« Developedstabilization and demodulation
architectures based @wtP.

* Implemented th&oertzel algorithm on the
TMS320C31 DSK to extract the requisite spectral
components for stabilization and demodulation.
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