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A novel miniature condenser microphone with a hinge diaphragm

Hye Jin Kim, Sung Q Lee', and Kang Ho Park

Abstract

This paper presents a novel, highly sensitive condenser microphone with a flexure hinge diaphragm. We used the finite-
element analysis (FEA) to evaluate the mechanical and acoustic performance of the condenser microphone with a hinge
diaphragm. And we fabricated the miniature condenser microphones with area of 1.5 mm x 1.5 mm. From the simulation
results, we confirmed that the maximum displacements at the center of flexure hinge diaphragms are several hundred
times, compared with flat diaphragms. The sensitivities of fabricated miniature microphones are about 12.87 pV/Pa at
1 kHz under a low bias voltage of 1V, and the frequency response is flat upto 13 kHz.
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Table 1. Material parameters for numerical analysis

Parameters

value
Thermal Conductivity K:318 Wem™'-K™'
Young's Modulus E:78 Gpa
Poison ratio v:0.44

Thermal Expansion
Density

o142 pmem K
p:19300 kg/m™
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Fig. 1. A schematic cross-sectional view of the condenser
microphone with a flexure hinge membrane.
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Fig. 2. The deformation characteristics of the flat diaphragm
(left) and the flexure hinge diaphragm (right).
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Fig. 3. The vibration mode analysis for a flexure hinge
diaphragm.
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Fig. 4. A Schematic view of the fabrication process (the
cross-section along line AB in Fig. 1).
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Fig. 5. FE-SEM images meausred after SOG coating and
curing process.
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Fig. 6. Optical microscope images of fabricated miniature
condenser microphones, (left) front-side and (right)
backside images.
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Fig. 7. Impedance characteristics of fabricated condenser
microphone with a flexure hinge membrane.
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Fig. 8. Frequency response characteristics of the conden-
ser microphone with a flexure hinge membrane.
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Fig. 9. Sensitivity measurement of the condenser micro-
phone with a flexure hinge membrane.
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