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Year of Production

2007
65
25
300
(12)
Factory construction time from
groundbreaking to first tool move-in
(months) 12

23
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(12)

11

2009
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11

A
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10

2011
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2013
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The semiconductor fab has become a
Silicon Machine Shop, building gears...

—

This structure shows a
micromechanical “motor”
with gears, springs, ... and
a dust mite.

The techniques developed
for the microelectronic
industry have been

exploited toward making
new structures






...and microplumbing...

Small tubes can convey N
pico-liters of liquid past S
sensors, 1o reaction s
chambers, to structures
that duplicate the
functions of the
kidney ... -
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http://mww.magnet.fsu.edu/education/tutorials/magnetacademy/superconductivityl01/page2.html
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Scanning Tunneling Microscope

http://www.answers.com/topic/scanning-tunneling-microscope
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Scanning Tunneling Microscope

www.nrc-cnrc.gc.ca/multimedia/picture/images/




Scanning Tunneling Microscope Image

www.umsl.edu/~fraundor/slippery.jpg
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Two mono-layer thick patches of slippery stuff (white) on an etched mica surface

with an etched nuclear track pit in the foreground, as seen in combined atomic/lateral force microscope images
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High Resolution
Transmission Electron Microscope

\J Gatan slow-scan CCD camera
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Kevin G. Hall Nano-Metrology Lab

Conditioned Air

Temperature:
Humidity:
Vibration:
Noise:

EMI.:

+0.1 °C
+5 %
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NC-30
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(Airborne Molecular Contamination)

“Cleanroom

Llean Subfab




SOURCES OF AMC

OExternal Sources (4h /)

m Make-up air (MUA)
® Industrial Exhaust ( 5 4 1) ]
B Vehicular Exhaust ( =7 48 ;5 25 )
B Agriculture/livestock farmmcr (EXREFHND
B Air pollutants emitted from its own abatement systems ( 4 5 4917 8 HE AL 8 MATUE %4 )

OlInternal Sources(P 3f 75 F IR)

¥ Outgassing from Cleanr oom construction materials (walls, floor tiles, filters, sealants)

.....

1-.,lealmmu1 PR e SR
] Recus:ula‘rmn air (532 £ 1)
M Process chemicals (¥ 4% b 5 %)
B Misadjusted exhaust levels
B Operating personnel (T 4F AL 8 » =% Fo 7K % ammonia &9 R
B Leaks of process fluids (% 4% 72 42 /%9 05
B Chemical spills ({& 2% 04, -';lu )
B Cooling systems (/5 5 7 4)
B Outgassing of various IIlﬂtEl ials as they age (#f 44 £ /b L2 3, 8048 40)
B Cleaning Solutions (75 ;7% 7 6])
B Chemical release from pre&- entive maintenance (PM) activities (PM:& 4% #94L 4 o5/ 2, 25 28 40
B Filter degradation (j5 49 4 1t My #% & o0 6l 5 45 52 4h)
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