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e Particle size/count, Low Oxide/Silicon ioss, Backside/Bevel

Year of Production 2005 2006 2007 2008 2009
DRAM 3= Pivch (nm) fconracied) 80 70 03 37 S50
ﬁ?{;??gg;:;;af I (MI) 4= Pirckh 90 78 68 50 53
Wafer diameter (mm) 300 300 300 300 | 300
Wafer edge exclision (mmj 2 2 4.5 1.5

Critaical parcle diameter, d. (nm) [B] 40.1 368.7 31.8
Crincal particie count, DPW (#'wafer) [C] 94.2 5803 75.2

Back surface particle diameter: all other

tools {um} [DIE] 0.2 f.16 0.16
Back surface particles: all other tools
(#'wafer) [DIE] 400 400 200
Critical otiu:r swrface metals (1010
atoms/cm )} [F] 4 1 1
Surface carbon (10°° atomsiem’) [H] 1.4 1.3 1.2
Surface roughness LVGX. RMS (A) [7] 4 4 4
Silicon loss (A} per cleaning step [K] 0.8 0.7 0.5
Oxide loss (A) per cleaning step [1] 0.8 0.7 D.5
Allowable watermarks # {M] 0 0 0
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PR Strip — Ashiess Approach
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£ X : Webcast: Key Chalienges in Surface Preparation at 45 nm, Semiconductor international, 4/30/2007
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“some of the digiechic materials are very sasily alitacked by wet
chemicuals (e.g., hafnium silicates, lantanum-based dielectrics, etc.), and
there's also the possibsility of galvanic conasion of the gate electrode if
different materials are in contact, such as polysilicon on top of metal.”

0.5 wt.% HF during 10 min on a single wafer tool

Undoped poly
Si and etching
stops on metal

£ X : Webcast: Key Challenges in Surface Preparation at 45 nm, Semiconductor International, 4/30/2007
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130~200bar
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Rabbit ear was
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Additive(~20vol%)
Co-solvents ~15wt%
Surfactant ~85wi%
etc. ~15wi%
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