


Outline of Class

• Framework of microfab and basic steps (metal deposition)

• Basics of microfab: lithography

• Basics of microfab: oxidation

• Basics of microfab: chemical vapor deposition

• Basics of microfab: plasma etching, reactive ion etching, deep reactive 
ion etching

• Packaging, integration

• Mask making and layout; teaming

• Device museum 

• Lab tour and Mini lab

• Introduction to MEMS

• Basics of MEMS devices: sensors

• Basics of MEMS devices: actuators

• Surface micromachining and sacrificial etching (2)

• Bulk micromachining (process compatibility table)



Get Scale Straight

• 1 µm = 1/1000 mm

• 1 nm = 1/1000 µm = 1/1,000,000 mm

• Characteristic length scale of MEMS

– 1 micrometer to 1 mm

– Special case: large distributed array.

15 mm

1400µm 

Large array Small nodes



0.01 meter, or 10 mm



0.001 meter, or 1 mm



0.1 mm, or 100 micrometer



Dentist’s drill (1 mm)



Velcro ( 1 mm)



Manufacturing Realm



Microelectronics –
The IT Backbone

• Microelectronics and optoelectronics
– Infrastructure of today’s information technology –

communication, computation, control

– Model, design, fabrication technology, and device 
implementation for tomorrow’s micro processors and 
communications chips

Fiber for fast internet IBM GB hard drive Low lost, photo-

Quality Ink Jet
Personal communication

Digital photography



History

Bardeen and co-workers 

invented the semiconductor 

transistor





Micro Fabrication Technology

Starting

wafer

pattern

Adding

(deposition)

subtracting

(etching)

MEMS

start Cycle 1 Cycle 2 Cycle 3 Cycle 4 Cycle 5 Cycle 6



SEM of modern transistor circuitry

3D Features





From wafer to device





Processing Equipments

Wafer aligner

and exposure tool
Metal Evaporator Plasma etcher

A tour of lab is arranged in the middle of semester



The Silicon Material Family

• Single crystalline silicon: 

– Bulk silicon by melt/crystallization

– Thin film silicon by epitaxy

• Polycrystalline silicon: CVD

• Amorphous silicon: CVD

• Silicon nitride

• Silicon dioxide



Weapon Safeguarding – Sandia National Lab.



Surface Micromachined Gear Chains



















Small is Powerful

• MEMS is a class of device …

• As well as a means of fabrication and manufacturing.



design

materials fabrication



More Exciting Elements

Low cost mass manufacturing;

Intellectual property

Application domain knowledge



Logistics

• Textbooks

• Teaming

• Computer

• Grading 

•


