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Quan Rongeng

( Department o Hectronics and Iformation Enginesring , Suizhou University o Science and Technadlogy , Si.zhou 215011, China)

Absgtract Packaging techrology of micro-electro-mechanicd sysem (MBMS) devices by vacuum welding was ex-
perimentally sudied ,under different conditions ,including Au or Ni suface-plated metd houses ,bases and lids. The re-
sults show that vacuum wel ding workswell in MBMS packaging , and that the surface nodification of the metallic houses,
the bases and the lids by plating gold and/ or nickel Sgnificantly inproves the air tightness and reliability of the packaged
devices ,such as the accelerators ,renators and gyrosoope. For exanple ,dter a nicke plated lid was vacuum wel ded onto
an Au (or Ni)-plated house and base ,the air tightness reaches 5 x 10™ ° Pa- m®/ s and the pressure of the gyroscope pack-

aged can be maintained a 5 Pa 15 Pa dter the high-low terperature shock tegt.

Keywords MBMS Metd house ,Packaging procesd ng ,Vacuum fuson wel ding ,Vacuum mai ntenance
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:10°° Pa, :6000 J , 6 kg,
175 mm

Fg 2 Thz:maa housefor vacuum packagng

,
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(AB CD)
1
1 b
Fg 1 The equipment for vacuum welding packagng ’
1
Tab.1 The weding experimentd scheme for vacuum packaging
A B C D
Ni Au, Ni Ni Au, Ni ,Au Ni Au, Ni Ni , Ni Au
, 10" ° Pa, 3
b 1 4

Fg. 3 The vacuum packagng samples with pins
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FHg 4 The vacuum packgang samples without pins
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Fg 5 The scde curve of dfferent quartz cryga oscillator

, Ni Ni

2 ( Pa-m/ 9
Tab.2 The leak rates of the metd house
vacuum packaging(Unit : Pa: n/ 9)

A( He) B( He) C( He) D( He) E( He

2.87x10°° 2.28x10°° 3.85x10°° 1.50x10°* 4.35x10°°
3.2%x10°° 2.40%10°° 4.40x10°° 1.48x10°% 2.54x10°°
2.70x10°° 2.25%x10°° 3.70x10°° 1.82x10"7 2.60x10°°
2.50x10°° 2.49%x10°° 3.85x10°° 6.45x10°% 2.80x10°°
2.42x10°° 2.37%x10°° 3.70x10°° 9.20x10°% 3.35x10°°
2.36x10°° 2.36x10°° 4.40x10"° 3.82x10°® 4.10x10°°
2.30x10°° 2.22x10°° 3.50x10°° 5.40x10°7 2.40x10°°
2.2x10°° 2.25%x10°° 4.50x10°° 7.20x10°% 3.75x10°°
2.19%10°° 2.28x10°° 3.00x10"° 4.85x10°7 4.62x10°° 7

-9 -9 -9 -8 -9
22x10 " 215x10 " 306x10 " 6.0x10 38 x10 Fg 7 The microgructure photo of the plating Ni sedling line
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Fg 10 The maintenance performance measurement
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3.4 MEMS
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