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Surface Micromachining o Single-Chip Ckt/MEMS Integration
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Structural Material * Completely monolithic, low phase noise, high-Q oscillator
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“e'ngﬁf,":“ (e-g-, polysl oo, nickel € e (effectively, an integrated crystal oscillator)
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silicon Substrate E pwell % * To allow the use of >600°C processing temperatures,

tungsten (instead of aluminum) is used for metallization

* Fabrication steps compatible with planar IC processing
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i Example: Micromechanical Accelerometer
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* The MEMS Advantage: -
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Adv.: small size, small
sample, fast analysis speed

Technology Trend and Roadmap for MEMS i Benefits of Size Reduction: MEMS
UCBerkeley " UCBerkeley
10° * Benefits of size reduction clear for IC's in elect. domain
100 1/ Pentium 4 Dictributed % size reduction = speed, low power, complexity, economy

b-ru's Structural  Digital Micromirror * MEMS: enables a similar concept, but ..
107 4 Terabit/cm? Control Device (DMD)

ADXL.50 Data Storage v MEMS extends the benefits of size reduction

106 7] Inertial Phased-Array  Displays beyond the electrical domain
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102 "~ ADXRS in the same general categories
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increasing power consumption
increasing ability to compute
Number of Transistors

101 L Lucrative Ultra-Low Power Territory Speed » Frequency A , Thermal Time Const. ¥
(e.g, mechanically powered devices) P . . .

100 . . : : : . : i X ower Consumption EE) Actuation Energy ¥ , Heating Power ¥
Majority of 10° 10" 102 10° 104 10° 10° 10" 10° 10° Complexity mm) Integration Density A , Functionality A
Early MEMS Number of Mechanical Components :

(mos[tjl()e/v::izors) ncreasing ability to cence and act Economy »Bafch Fab. Pot. N (esp. for packaging)
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