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SMOOTHING TECHNIQUES ON EUV 

1. Surfactant rinse + bake 

 

2. TEL Smoothing technique (TEL) 

 

3. Ion beam smoothing (VSEA/AMAT) 

 

4. H2 Pre-Plasma Treatment (H2PPT, IMEC): Tuesday 8328-19 

 

5. H2PPT + Smoothing Etch (IMEC): Tuesday 8328-19 
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ROUGHNESS IN FREQUENCY 

DOMAIN  
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PSD - 45nm L/S - Immersion - Dipole 40
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0Edge detection with SEM 
 

× Critical Dimensions (CD) 

× Line Edge Roughness (LER) 

× Line Width Roughness (LWR) 

× CD Uniformity (CDU) 
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SURFACTANT RINSE + BAKE  

Ổ Resist A ð 32nm hp 

Ổ LWR Smoothing:  less than 15% - CD bias: less than 1% 

Ổ Smoothing does not survive after etch 
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After Exposure 

After Surfactant 

Rinse 

After Surfactant 

Rinse + Hard Bake 
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TEL SMOOTHING TECHNIQUE  

Ổ Resist A ð 32nm hp 

Ổ LWR Smoothing:  less than 10% - CD bias: less than 1% 

Ổ 80% Smoothing survive after etch 
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After Exposure 

After TEL  

After Exposure + 

Etch 

After TEL + Etch 
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ION BEAM SMOOTHING  

Ổ Resist A ð 32nm hp 

Ổ LWR Smoothing:  more than 35% - CD bias: 15% CD reduction 

Ổ Results not yet reproducible after etch 
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After Si implant After Ne implant 

After Exposure 
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H2PRE-PLASMA TREATMENT  

Ổ Resist B ð 30nm hp 

Ổ LWR Smoothing:  almost 30% - CD bias: less than 1% 

Ổ H2PPT can be performed in the same chamber used for etch 
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After Exposure 

After H2PPT 
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H2PPT+SMOOTHING ETCH  

Ổ Resist B ð 30nm hp 

Ổ LWR Smoothing:  more than 35% - CD bias:  15% CD reduction 

Ổ SiO2 resist coating + stack optimization 
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BOX (Buried SiO2) 

Si (30nm) 

APF (40nm) 

SiOC (5-15nm) 
 UL (20nm) 

 PR 

After Exposure After  Si-Etch 
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H2PPT+SMOOTHING ETCH  
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After  Si-Etch 

CD Bias after etch disappears 


