
D2S Patented Technology. Confidential & Proprietary   ωD2S® and TrueMask® are US-registered trademarks of D2S, Inc. in US. 
TrueMask® and TrueModel® are registered trademarks of D2S, Inc. in US, Japan, Korea, China and Taiwan.

D2S PATENTED TECHNOLOGY. Copyright 2018-2022 D2S, Inc. D2S® and TrueMask® are US-registered trademarks of D2S, Inc. in US. TrueMask® and 
TrueModel® are registered trademarks of D2S, Inc. in US, Japan, Korea, China and Taiwan. 

O(p): GPUs, Pixels, DL, Curvy Masks& Designs



2D2S PATENTED TECHNOLOGY
COPYRIGHT 2018-2022 D2S, Inc.

D2S Does GPU Acceleration
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GPU Accelerates Edge Manipulation, Too
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GPU is Great for Curvy

O(p)

Because GPU is even better at pixels
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GPU is SIMD and SIMD is Great at Pixels

Χ

Single Instruction Multiple Data
(SIMD)

Multiple Single Instruction Single Data
(SISD)
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Mask and Wafer Effects are SIMD

Because nature is SIMD



7D2S PATENTED TECHNOLOGY
COPYRIGHT 2018-2022 D2S, Inc.

Image Processing is SIMD, Too

In

Inspection

SEM
Source: NuFlare/CDLe

Source: Lasertec/BACUS Newsletter

Because Images are Arrays of Pixels

Source: L Pang, et al., "Expanding the applications of computational lithography 
and inspection (CLI) in mask inspection, metrology, review, and repair"
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²ƘŀǘŜǾŜǊ ȅƻǳ Ŏŀƴ Řƻ ƛƴ ƻƴŜ Ŏŀƴ ōŜ ŘƻƴŜ ƛƴ ǘƘŜ ƻǘƘŜǊΧƎƛǾŜƴ ŀ 
ǊŜǎƻƭǳǘƛƻƴ ƭƛƳƛǘ ŘŜǘŜǊƳƛƴŜŘ ōȅ άbȅǉǳƛǎǘέ

¢ƘŜ ƻƴƭȅ ǉǳŜǎǘƛƻƴ ƛǎ ǇŜǊŦƻǊƳŀƴŎŜΧΦ

Pixel-Based and Edge-Based are Duals
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Rasterization is inherently a low-pass filter

Red and blue become the same in pixels, but red uses much more data

Curvilinear format would also become the same in pixels and thereafter
ÅAnd represents the actual contoured shape that would be on the physical mask

This Also Rasterizes Exactly the Same
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Mask-Making is Already Pixel-Based
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Datapath is Not 
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D2S is Adding a Pixel-Based Datapath
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Edge or Pixel, Curvy Improves Manufacturing
Simple example : Biasing

Bias

B
ia

s

¢Ƙƛǎ ƛǎ мΦпȄ ōƛŀǎΧThis is the correct bias

For traditional Manhattan edge-based 
CAD, it is bad to have bias create curvy 
shapes.  So this is understandable but 
ƛƴŎƻǊǊŜŎǘΦ 9ǘŎƘƛƴƎΣ ŦƻǊ ŜȄŀƳǇƭŜΣ ŘƻŜǎƴΩǘ 
work that way.
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Even a Simple Bias Operation is Better with Curvy
Rectilinear bias is off by 40% on corners
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