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« Diaphram Based Fiber-Optic Sensor
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Diaphragm Materials: Single crystal silicon (Si), polysilicon (PolySi), graphene, Si3N4

*LTCC (low temperature co-fired ceramic) is a good candidate as a diaphgram for the high temperature
applications.




2.Low Temperature Co-Fired Ceramic (LTCC)

 Fabrication

I. a multilayer ceramic substrate that
consists of an alumina—cordierite
ceramic powder and Na,O-Al,O,-
B,0O,-SiO, glass powder

Fabrication Steps

« Via formation
* Inner wiring
« Stacking
* Firing
* Polishing

Yildiz Fikret (2021). “Anodically bondable Low Temperature Co-Fired Ceramic

(LTCC) based Fabry-Perot Interferometer (FPI) pressure sensor design”, Optik,
247, D0i:10.1016/j.ijle0.2021.167755
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optic Fabry—Perot pressure sensor based on low-temperature co-fired ceramic technology for high-temperature applications. Applied Optics.
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2.Low Temperature Co-Fired Ceramic (LTCC)
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Design parameters: Thickness of LTCC diaphragms were selected 50 pum, 75 pm S_U.)/P
and 100 um with the diameter of 3 mm, 4 mm and 5 mm, respectively.



3.Results

« Sensitivity (hm/kPa) 0+
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3.Results
* Frequency (kHz)

£ (um)=50 t (um)=75 t (um)=100

Diameter  Theory FEM Theory FEM Theory FEM
(mm) (kHz) (kHz) (kHz) (kHz) (kHz) (kHz)

3 61.78 62.00 92.67 92.89 123.56 123.32
4 34.75 34.89 52.13 52.34 69.50 69.67
5 22.24 22.32 33.36 33.49 4448 44.64
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4.Conclusion and Future works

* The effect of diaphragm thickness and radius on sensitivity and
naturel frequency for circular LTCC diaphragms proposed and
studied.

« FEM analysis and analytical results were obtained and
compared for circular diaphragm.

* Future work of this study is performance analysis (numerical
and analytical) of LTCC diaphragm with different geometry
(circular, square, hexagon, etc.).
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