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MEMS The World!
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. iniPhones and
:t Nintendo Wii

microphones
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MEMS Sensors in Consumer Electronics
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Acceleration sensor

This chip provides all the motion sensing. A piece of silicon,
anchored at one end, is evenly spaced in the electric field
between two capacitors. Acceleration in one direction causes
the silicon to bend in the other, becoming closer to one of the
capacitors. This causes the electric field to change, which
translates into motion on screen.

New York Times, http://www.nytimes.com/2006/12/21/technology/21howw.html?th&emc=th



MEMS Sensors iIn Consumer Electronics

_

- D. Peroulis, Purdue 2010, high-g sensors

Now : One MEMS device per cell phone
Future : Five-Seven MEMS devices per cell phone

http://www.viewpoints.com/images/review/2008/197/10/1216135321-01858 full.jpg



DoD Systems: Tunable Receiver Example

Superheterodyne double conversion architecture
* Frequency Range: 30 — 3000 MHz
» Low Power <1 watt typical
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Switches:
« 17 — SPDT

Filters: Receive only systems are DoD

* 4 — Tunable point of entry for RF MEMS
« 7 — Fixed

B. Newgart, Rockwell Collins, DARPA Workshop in RF MEMS, Nov.2008, San Diego, CA




DoD Systems: Tunable Transmitter Example

12UV — 12522 MIHZ
_|—|_/—-~.
1548,3 - 1616.7 MHz

Switches:
. 6 —SPAT
R 3 _ SP3T 1252.2 - 1306.7 MHz
« 1-SPDT 1760.4 — 1837 MHz
Filters:
* 12 - Fixed 1422.8 — 1484.7 MHz

DIG
Atten 1837 =1916.9 MHz

1484.7 — 1549.3 MHz

1916.9 — 2000.3 MHz

To/From
High Band
High Power
CCA

1616.7 — 1687 MHz

1306.7 = 1363.5 MHz

pd
\] 1687 —1760.4 MHz

1363.5 —1422.8 MHz

Transceiver architectures will drive
additional RF MEMS challenges

B. Newgart, Rockwell Collins, DARPA Workshop in RF MEMS, Nov.2008, San Diego, CA




DoD Systems Tuning Element Requirements

B. Newgart, Rockwell Collins, DARPA Workshop in RF MEMS, Nov.2008, San Diego, CA 7



