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SMOOTHING TECHNIQUES ON  EUV
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Surfactant rinse + bake

TEL Smoothing technique (TEL)

lon beam smoothing (VSEA/AMAT)

H, Pre-Plasma Treatment (f#PT, IMEC)luesda$328-19

H,PPT + Smoothing Etch (IMEC)kesda$32819
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ROUGHNESS IN FREQUENCY
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SURFACTANT RINSE + BAKE

Resist Ad 32nm hp

&
O LWR Smoothing: less than 1596D bias: less than 1%
O  Smoothing does not survive after etch
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BECE TEL SMOOTHING TECHNIQUE

O ResistAd32nm hp
O LWR Smoothing: less than 109D bias: less than 1%
5

80% Smoothing survive after etch

After Exposure After Exposure +
i 8 ? fe i 1 Etch
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= ION BEAM SMOOTHING

O ResistAd32nm hp
O LWR Smoothing: more than 35%CD bias: 15% CD reduction
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Results not yet reproducible after etch
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H,PRE-PLASMA TREATMENT

O Resist B3 30nm hp
O LWR Smoothing: almost 30%CD bias: less than 1%
O H,PPT can be performed in the same chamber used for etch

After Exposure
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H,PPT+SMOOTHING ETCH

O Resist B3 30nm hp
O LWR Smoothing: more than 35%CD bias: 15% CD reduction
O SiQ, resist coating + stack optimization

After Exposure
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H,PPT+SMOOTHING ETCH

After Si-Et
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CD Bias after etch disappears

MeC © IMEC2012/ CONFIDENTIAL  A. VAGLIO PRET, P. FOUBERT, E. ALTAMIRANO SANCHEZ, R. GRONHEID



