Future Manufacturing

Dirk Wristers
Vice President of Technology Research & Development

GLOBALFOUNDRIES Fab 1, Dresden

&) cLOBALFOUNDRIES




Altis Semiconductor
Dongbu HiTek
SMIC
uMC
TSMC
GLOBALFOUNDRIES
Seiko Epson
Freescale
Infineon
Sony
Texas Instruments
Renesas (NEC)
IBM
Fujitsu
Toshiba

ST Microelectronics
Intel
Samsung
130NM

Dongbu HiTek
SMIC
UuMC
TSMC
GLOBALFOUNDRIES
Seiko Epson
Freescale
Infineon
Sony
Texas Instruments
Renesas (NEC)
IBM
Fujitsu
Toshiba
ST Microelectronics
Intel
Samsung
90NM

Advanced CMOS Logic Manufacturing Technology Capability*
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Manufacturing Technology Vision
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Materials & Processes

Technologies

Comparing the options
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and performance while also being able to integrate non-
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New Materials & Processes in ‘Fab & Lab’

Fab-stage
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» Based on phase separation in block
copolymer thin films

= Resolution controlled by block sizes

» Feature size largely determined by polymer
film

Resist pattern by 193 nm litho
100 nm pitch (30 nm line)
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= Very high ultimate resolution << 10 nm

= Can be implemented existing exposure
tooling

= Large multiples of frequency multiplication
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= Drawbacks Block copolymer pattern | ||/1/:/1 /[

= New materials & processes 25 nm pitch .
= CD control, defectivity need work i
= Requires ultra-regular design
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EUV Technology: Comprehensive Solution

Imaging Materials &

Scanner Technology Process Optimization

Mask Technology

» Scalable Source Power = Sensitivity / Resolution / LER * Inspection Infrastructure

= Reliability & Availability = Integration of Thin Resists = Mask Blank Supply Chain

= Collaborative development and integration of these technology

elements are required to bring EUV Lithography to maturation

Source: IBM



Manufacturing Evolution to Next Generation
Factory
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Next Generation Factory

Advanced
Material
Controls

On-Demand
Manufacturing

Predictable

Equipment and
Factory

Coordinated
Command and
Control

Next Generation Material
Handling Systems

Advanced WIP management —
dispatching & scheduling

Optimized cycle time
Quick cycles of learning
Rapid yield enhancement

Improved equipment utilization
Proactive factory responses

>
| -
@)
)
&)
gy}
LL
-
@)
—
©
| -
(D)
-
(D)
O
)
x
(D)
Z

Unified factory setup and control
Enterprise-wide data accessibility
and visibility

Supply chain automation

Turning orders into cash

Turning ideas into
solutions

Rate of transitioning to
new technologies

Rate of transitioning to
different product mix

Mitigating risk of forecast
error

Mitigating risk of ASP
declines

Finding an excursion

Mitigating the impact of
an excursion

Offsetting the effect of

more masking layers in
advanced technologies
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€) Summary

= Manufacturing in the electronics industry will evolve
significantly moving forward as we are forced to deal with
Increase in cost as well as complexity.

= Mega-Fabs (> 1 million wafers/year) will leverage the
scale of the investment required.

= “Lights-Out” Manufacturing will push system integration
and automation to levels never before considered.
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