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Design and fabrication of condenser microphone with rigid backplate and
vertical acoustic holes using DRIE and wafer bonding technology

Hyu-sang Kwon' and Kwang-Cheol Lee*

Abstract

This paper presents a novel MEMS condenser microphone with rigid backplate to enhance acoustic characteristics. The
MEMS condenser microphone consists of membrane and backplate chips which are bonded together by gold-tin (Au/Sn)
eutectic solder bonding. The membrane chip has 2.5 mmx2.5 mm, 0.5 um thick low stress silicon nitride membrane,
2 mmx2 mm AwNi/Cr membrane electrode, and 3 pm thick Au/Sn layer. The backplate chip has 2 mm x2 mm, 150 pm
thick single crystal silicon rigid backplate, 1.8 mmx 1.8 mm backplate clectrode, and air gap, which is fabricated by bulk
micromachining and silicon deep reactive ion etching. Slots and 50-60 pum radius circular acoustic holes to reduce air damping
are also formed in the backplate chip. The fabricated microphone sensitivity is 39.8 LV/Pa (—88 dB re. 1 V/Pa) at 1 kHz and
28 V polarization voltage. The microphone shows flat frequency response within 1 dB between 20 Hz and 5 kHz.

Key Words : Au/Sn eutectic bonding, Si deep reactive ion etching, MEMS condenser microphone, microphone packaging,
rigid backplate, two-chip technology, wafer bonding
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Fig. 1. (a) Top view and (b) cross-sectional view along the

line A-A' of the proposed condenser microphone.
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Fig. 2. Fabrication processes of the condenser micro-
phone: (a) backplate wafer, (b) membrane wafer,
and (c) bonding and packaging processes.
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Fig. 3. SEM photomicrographs of the fabricated (a) mem-
brane and (b) backplate chips.
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Fig. 4. SEM photomicrograph of the fabricated condenser
microphone chip after Au/Sn eutectic bonding.

Microphene chip

Gold wire -

N Metal
housing

L\

Silver paste

Insulator

Qutput terminal

3% 5. 12904 Brilel & Kjer (B&K) A ZE7]0f A4
7V siA At nfola 7T w71x] ] Mekw
Fig. 5. A schematic diagram of the fabricated microphone
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