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Year of First IC Shipment 1994 1997 1999 2001 2003 2006 2009 2012

250 4 248 nm DUV : \
Continuous improvements in resolution, overlay, resists,
mask-making and metrology with a proactive approach to
Environment, Safety and Health.
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Minimum Feature Size (nm, printed in resist)
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_ Research Required |:| Development Underway |:| Qualification/Pre-Production

This legend indicates the time during which research, development, and
qualification/pre-production should be taking place for the solution.

LITHOGRAPHY - FIGURE 18 CRITICAL LEVEL EXPOSURE TECHNOLOGY POTENTIAL SOLUTIONS
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SL - single layer
ARC - antireflective coating

LITHOGRAPHY - FIGURE 19 CRITICAL LEVEL RESIST TECHNOLOGY POTENTIAL SOLUTIONS
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Year of First IC Shipment 1994 1997 1999 2001 2003 2006 2009 2012
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o Environmentally Benign Materials and Processes
(High Volume)
o High Performance alternate chemistries
\ (Non-chemically amplified)
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_ Research Required |:| Development Underway |:| Qualification/Pre-Production
This legend indicates the time during which research, development, and
qualification/pre-production should be taking place for the solution.



Year of First IC Shipment 1994

1997

1999

2001 2003 2006 2009

2012

N

250

180*

Pattern
Generation 120

90

65

250

180*

Defect 120
Inspection
90

65

250

Repair
120

90**

Minimum Feature Size (nm, printed in resist)

250

Substratel80*
Inspectiofoq

90**

250
CD and N
Image 180
Placement 120
Metrology 90

1
Laser
E-Beam

E-Beam

* Note 180 nm node solutions

Laser

are applicable to 150 nm node

|_

E-Beam

DUV Laser

E-Beam

Il E-Beam

Optical (488 nm)

Optical (365 nm)

SEM

Optical (A<300 nm)

SEM

Optical Reflective

Laser / FIB

** Note 90 nm node solutions

Laser / FIB

are applicable to 65 nm node

Laser / FIB

Laser Scattering

—

Laser Scattering

Membrane Inspection

Reflective Actinic

—

Confocal, Transmitted-CD, Interferometry, IP

Optical, AFM - CD, Interferometry, IP

AFM, SEM - CD, Interferometry, IP
1

AFM, SEM - CD, Interferometry, IP

o Continuous improvement is necessary for all tools in manufacturing
o Defect Free Manufacturing (DFM) will be required for defects beyond repair capability

_ Research Required

|:| Development Underway

|:| Qualification/Pre-Production

This legend indicates the time during which research, development, and
qualification/pre-production should be taking place for the solution.

SEM - scanning electron microscope
FIB - focused ion beam

LITHOGRAPHY - FIGURE 20 CRITICAL LEVEL MASK TECHNOLOGY POTENTIAL SOLUTIONS
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AFM - atomic force microscopy
IP - image placement
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