A4 PEAMRT FRLPFRRA Y o

¥ EFAEE

WA EE— 23 A KRR

MERPERL P
i s s d i

1-28-2016




(M

~

~ HpE

2 B

PR, T 7

Institute of Microelectronics
I EF R

Back-Side
12um Si Bump
e TN T E————

>
100 um 2

Temporary bonding material

85 RDL
si
1

ia
LM

B Source
1]
i




SOME NUMBERS YOU SHOULD KNOW






Wafer cutter

Wire bond (die saw)

100 meters

10 meters

1 meter

100 millimeters

10 millimeters

1 millimeter

100 micrometers

Laser fabrication

State of the art

10 micrometers

1 micrometer

100 nanometers

semiconductor

fabrication
EBW fabrication

10 nanometers

1 nanometer

100 picometers

Meter scale

Millimeter scale
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Manometer scale

Average male - 1.78
meters tall.

Average female - 1.63
meters tall.

US Penny - 19.05
millimeters in diameter

and 1.55 millimeters
thick.

Human hair - 30 to 200
micrometers in diameter.

Bacteria- 0.71030 O\ (1000x)

micrometers long.

Viruses- 3 to 50
nanometers long. SEM

Covalent radius of a
silicon atom - 118 TEM
picometers.




Silicon Dumbells

The University of Arkansas
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0.075 Angstroms per pixel (EDS)




State-of-the- art Fabrlcatlon

Resclution, Depth of focus [nm]

” AbML Sub-5 nm @ year 2023
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ZEISS Helium ion beam
Iithography
!

_)(_8nm

(b) Nanoimprinted
8-nm-period lines

Hiroshi Mizuta et. al.,

Ultrafine graphene nanodevice fabrication, 2013
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Moore’s Law

Intel co-founder Gordon Moore notices in 1964

= Number of transistors doubled every 12 months
= Slowed down in the 1980s to every 18 months

= Amazingly still correct likely to keep until 2010
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NEC DRAM development
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Samsung DRAM development
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G450 Generation
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Generation 6 Generation 7.5 Generation 8.5
1500mm X 1850mm 1950mm X 2250mm 2200 mm X 2500 mm
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HOW MANY LAYERS?
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12 metal layers / through-silicon via (TSV)
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Prior art
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Lithography

Lithography (from Greek AiBog, lithos, "stone" and ypadeLy, graphein,
"to write")



http://en.wikipedia.org/wiki/Ancient_Greek
http://en.wiktionary.org/wiki/%CE%BB%CE%AF%CE%B8%CE%BF%CF%82
http://en.wiktionary.org/wiki/%CE%B3%CF%81%CE%AC%CF%86%CE%B5%CE%B9%CE%BD

Semiconductor Device Fabrication Processes

Intel-Micron
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Light

Reticle (mask)

Pattern Being
Repeated onto Wafer

Wafer (with photoresist)







Wafer
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Pattern being
repeated
onto wafer

Wafer
(with photoresist)
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1. HTTP://I WWW.INTECHOPEN.COM/BOOKS/ADVANCES-IN-GRAPHENE-SCIENCE/LASER-BASED-FABRICATION-OF-GRAPHENE
2. HTTP:// WWW.SLIDESHARE.NET/AVIFORU12/LITHOGRAPHY-FABRICATION-PPT



http://www.intechopen.com/books/advances-in-graphene-science/laser-based-fabrication-of-graphene
http://www.slideshare.net/aviforu12/lithography-fabrication-ppt
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https://sites.google.com/site/smrjoseramon/de-a-arena-al-silicio
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