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What is Nanotechnology?

“Nanos" Greek: "Dwarf" 1nm=10°"m

i Nanotechnology

%271 is the design, characterization, production
and applications of structures, devices
®M and systems by controlling shape and size
“ at the nanometer scale.
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What is MEMS?

Micro-Electro-Mechanical Systems

MEMS is a technology, consisted of microelectronic
elements, actuators, sensors, and mechanical structures
built onto a substrate, which is usually silicon.

They are developed using microfabrication techniques:
deposition, patterning, and etching.

The benefits on this small scale integration brings the
technology to a vast number and variety of devices.

What is Bio-MEMS?

BioMEMS is biomedical or biological applications of MEMS.



What is MEMS?

MicroElectroMechanical System

» Micro: Small size, micro-fabricated structures
» Electro: Electrical signal control e.g., sense, computer, etc. (In / Out)
» Mechanical: functionality, e.g., actuate, etc. (In / Out)

» System: Structures, devices, system controls

& MEMS is the integration of mechanical elements, sensors,
actuators and electronics on a common silicon substrate
through microfabrication technology.



Structures & Mechanisms

e Structures support and transmit loads.
e Mechanisms transfer/transform motion AND support
and transmit loads.

e Another view: both transfer and transform energy
(load*motion)

e Most MEMS are sensors and actuators, i.e., they are
transducers.
e Transducers are energy transformers and transmitters.



What is MEMS?

» MEMS technology is the integration of mechanical
elements, sensors, actuators and electronics on a
common silicon substrate through microfabrication

technology.
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What is MEMS?

Smartphones, tablets, cameras, gaming devices, and many
other electronics have MEMS technology inside of them

Qualcomm 32HUBI Invensense MP65M
SWCP GRG28 WTR162_5L Sensor Hub 6-axis gyro/ accelerometer
Antenna Switch Transceiver | . o
Module

LPIK9D 8409R31
Low-power FPGA

Qualcomm WCDS320
Audio Codec

FCI1 (Silicon Motion)
FC8080 RF Tuner
& Demodulator

NXP 47803
NFC Controller

Qualcomm
WTR1620

Advanced Voice
Receiver

Processor

Silicon Image
SIMG 8240B0
MHL Transmitter

Biosensor
Pulse/Oxy IC

Qualcomm PMC8974
BB/AP Power Management

http://www.chipworks.com/en/technical-competitive-analysis/resources/blog/inside-the-samsung-galaxy-s5/



http://www.chipworks.com/en/technical-competitive-analysis/resources/blog/inside-the-samsung-galaxy-s5/

What is MEMS Technology?

» MEMS technology is based on a number of tools and
methodologies, which are used to form small structures
with dimensions in the micrometer scale.

» MEMS fabrication approach that conveys the
advantages of miniaturization, multiple components,
and microelectronics to the design and construction
of integrated electromechanical systems.

» Made up of components between 1-100 um in size.

» Devices vary from below one pum up to several mm.



Accepted Size Range for MEMS
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Components

Microelectronics:

® “brain” that receives, processes, and makes decisions

o MicroActuators

data comes from microsensors MicroSensors

Microsensors:

® constantly gather data from environment
® pass data to microelectronics for processing
o

can monitor mechanical, thermal, biological, chemical
agnetic readings

MicroElectronics MicroStructures

Microactuator:

® acts as trigger to activate external device

®  microelectronics will tell microactuator to activate device

. https://www.mems-exchange.org/MEMS/what-is.html
Microstructures:

® extremely small structures built onto surface of chip

® built right into silicon of MEMS



MEMS Fabrication Process

Free-form geometries Coupled mechanical, electrical, fluidic, kinematic
3D solid mode -..analysis, design and fabrication
Conception of New Device; CAD, Simulation and Gcm.:mtinn of

Specification of Process Layout of Device physical masks
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Thicker films Multiple Processing Cycles Removal of underlying
deeper etches materials to release
fewer steps mechanical structures
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T fabrication
special probing, sectioning and handling (Adapted from Al Pisano, 1998)

procedures to protect released parts







