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Lecture 3: Materials I

• Announcements:

• HW#1 is online and due next Wednesday

• Lab situation:

�There are less than 40 in the class

�So we should not have more than 5 lab sections

�Everyone without a lab section needs to go to 
the Friday lab to sort this out – likely, Monday 
9-12 will need to go

• I will be gone next Tuesday – watch email for what 
we do about this

• -----------------------------------------

• Today:

• Lecture Topics:

�MEMS

�Materials of Interest

―Silicon

―Silicon dioxide

―Silicon nitride

―Aluminum & other metals

• -------------------------------------

• Last Time: IC History

• CMOS takes over

�Intel 80C86 (CMOS version of 80386)

�Intel 80486: 1.2 million Xsistors

�Intel Pentium (P5): 3 million Xsistors

�Intel P6: 5.5 million Xsistors in core, 15 million 
more in secondary cache

�And of course it keeps going to today …

�Intel Core 2 Duo: 820 million Xsistors

�Intel Core i7: 1.4 billion Xsistors (in 2012)

• All of this is a result of scaling via micro (and now 
nano) technology

• Much of today’s progress is driven by a roadmap 
generated many years ago



EE 143: Microfabrication Technology
Lecture 3: Materials I

CTN 9/4/14

Copyright © 2014 Regents of the University of California

• The next jump in technological capability came with 
the advent of MEMS, which then led to 
nanotechnology

• 300 kHz Folded-Beam Micromechanical Resonator:

• Process cross-section & flow for the above device
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• Prof. Kris Pister’s pop-up MEMS:

• Show video: Ming Wu

• Show video: fully integrated micromechanical 
resonator oscillator

• Fully integrated micromechanical resonator 
oscillator:

• Process cross-section for the above device

�Full planar integration with transistors on a 
single-chip

�Allows smaller size, better performance, and 
lower cost in many situations

• This course will focus mainly on transistor 
fabrication, but many of the concepts learned will 
be applicable to MEMS, as well

• Your lab layout introduces for the first time a 
MEMS structure that has a better chance of 
working than previous renditions of this class

• Now, go through the Materials Module


