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Production-worthy Double Patterning Technology 
Needed now !



Two etch steps (process complexity)

Low throughput

High cost of ownership

Litho – Etch – Litho - Etch

Current Technology
for Double Patterning

1st Litho. 1st Etch 2nd Etch2nd Litho.



Only one etch step required.  Wafer stays in litho section though 2nd imaging.

1st Litho. SOLID™ 2nd Litho.
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DPT Process using AZ® SOLID™
Spin-On Liquid to Inhibit Dissolution



Attachment on 1st pattern  < 5nm (Goal : <2.5nm)

Complete protection of 1st resist pattern from 2nd resist process

Minimal top loss of 1st pattern during process

Minimal scum, low added defectivity

Wide compatibility with mainstream immersion resists

Same resist applicable for both 1st and 2nd layers

Good alignment capability through spin-on freezing process

Overall Target Requirements
for Spin-on Freezing Material



CD and profile of 1st pattern stable throughout               
the process.

Minimal resist loss through process

Freezing Process with AZ® SOLID™
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BARC: AZ® ArF-1C5D
Resist: AZ® AX2110P
Exposure: Nikon NSR-S306D (NA 0.85)
Reticle: att-PSM (6%)



Effects of SOLID™ Process on LER/LWR

5.34.86.4LWR (nm)

3.83.24.3LER (nm)

After Freezing BakeAfter SOLID™ Dev.After 1st litho.

Some LER/LWR improvement seen with SOLID™ process.

BARC: AZ® ArF-1C5D, Resist: AZ® AX2110P, Exposure: Nikon NSR-S306D, Reticle: att-PSM (6%)



X-Grid Contact: FT Dependency

SOLID™ Film Thickness

55nm 80nm 105nm

No obvious dependency on coating film thickness of SOLID™.

BARC: AZ® ArF-1C5D, Resist: AZ® AX2110P, Exposure: Nikon NSR-S306D, Reticle: att-PSM (6%)



X-Grid Contact: Effects of Freezing Bake

Freezing Bake Temperature

140oC 150oC 160oC

No obvious dependency on freezing bake temperature is observed.

BARC: AZ® ArF-1C5D, Resist: AZ® AX2110P, Exposure: Nikon NSR-S306D, Reticle: att-PSM (6%)



X-Grid Contact:  Effects of Dev. Time

SOLID™ Development time

10 sec. 30 sec. 60 sec. 90 sec.

SOLID™ development time has minimal affect.

BARC: AZ® ArF-1C5D, Resist: AZ® AX2110P, Exposure: Nikon NSR-S306D, Reticle: att-PSM (6%)



CD Uniformity of SOLID™ Process

0.86.31.16.50.86.2LWR (nm)

0.64.00.84.60.54.2LER (nm)

2.248.21.753.31.853.2CDU (nm)

SigmaAVG.SigmaAVG.SigmaAVG.

2nd image1st image

After Double Patterning
After 1st litho.

Items

Minimal affect on CD uniformity through SOLID™ process.

BARC: AZ® ArF-1C5D, Resist: AZ® AX2110P, Exposure: Nikon NSR-S306D, Reticle: att-PSM (6%)



Defect Density

0.13 defects/cm2

No defects added by SOLID™ process.

After 2nd flood exposure
[ Simulated double patterning process ]

After SOLID™ process

Defect Density

0.40 defects/cm2

BARC: AZ® ArF-1C5D, Resist: AZ® AX2110P, Exposure: Nikon NSR-S306D, Reticle: att-PSM (6%)

Defectivity of SOLID™ Process



Conclusions
AZ® SOLID™ spin-on freezing material provides a 
solution for Litho-Litho-Etch double patterning 
technology with minimal top loss, negligible CD 
change, acceptable scum/footing and low added 
defectivity.

AZ is continuing further improvement with intensive 
collaboration with major device manufacturers 
toward production-worthy product for 3X nm and 
beyond design rule devices.



Disclaimer

The information contained herein is, as far as we are aware, 
true and accurate. However, no representations or warranties, 
either express or implied, whether of merchantable quality, 
fitness for any particular purpose or of any other nature are 
hereby made in respect of the information contained in this 
presentation or the product or products which are the subject 
of it. In providing this material, no license or other rights, 
whether express or implied, are given with respect to any 
existing or pending patent, patent application, trademarks, or 
other intellectual property right.


