EE 143: Microfabrication Technology
Lecture 3: Materials I

CTN 9/4/14

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

* 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
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* Much of today's progress is driven by a roadmap
generated many years ago

Year 1888 | 2002 | 2006 | 2008 | 2011 | 2014

Feature size (hm) | 180 | 130 | 100 70 a0 a5

Logic transicm® B.2M [ 18M [ 398 | 84M | 180M | 390M

Costirans (mc) 1.735 | 580 | 255 | 110 | 049 | D22
#padsichip 1867 | 2553 | 3492 | 4776 | 6532 | B35
Clock (MHZ) 1250 | 2100 | 3500 ) 6000 | 10000 |16500
Chip size (mm?) 340 | 430 | 520 | B20 | V50 | 800
Wiring levels B-7 i 7-d g-9 g 10
Fower supphy (V) 1.8 1.4 e 04 06 0.5

High-perf pow (W[ 90 | 130 | 1680 | 170 | 175 | 183
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Microprocessar Transistor Counts 1971-2011 & Moore's Law * The next jump in technological capability came with
] the advent of MEMS, which then led to
e nanotechnology
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* Prof. Kris Pister's pop-up MEMS:

r First MEMS hinge
= (’l [K. Fister, et al., 1992]

R = I [v. Hsu, 1999]
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+ Show video: Ming Wu

+ Show video: fully integrated micromechanical
resonator oscillator

* Fully integrated micromechanical resonator
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* 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
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+ 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




