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Design for E-beam:
Getting the Best Wafers
Without the Exploding Mask Cost

Aki Fujimura
CEO, D2S, Inc.
Managing Sponsor, eBeam Initiative



Higher Mask Cost : ® Beam
the Greatest Concern for Designers ™

Global Semiconductor Alliance 12/6/2007:
What is the biggest challenge to overcome as your company moves from one process node to the next?

Other | 9%

Test costs | 0%
Packaging costs J 2%

Semiconductor IP quality | 6%

Semiconductor IP cost and availability | 13%
Inadequate EDA tools for increasing | 10%
complexity °
Increased design complexity | 26%

Higher-mask costs | 34

0% 5% 10% 15% 20% 25% 30% 35% 40%

Source : Global Semiconductor Alliance




The Challenge: ® Beam

Mask Economics Must Work! iniiative
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Courtesy of Toppan Photomasks, Inc.




Direct-Write or Mask? (® Beam
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Either Way, E-beam Writes All Chips!

Design for " _
E-beam Optimizes design data for

(DFEB) e-beam writing

Write Wafer Write Mask

Low Volume Any Volume



Direct-Write Character Projection (&) Beam
Production Use at e-Shuttle
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Picture Courtesy of e-Shuttle, Inc.



Tod ay-beam Bthography @) Beam
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Electron Gun

A 50kV E-beam drills great

First Aperture
holes!

AEbeam doesndt h
focus (DOF) problems like light

Second Aperture

(Stencil Mask) A E-beam is very accurate

compared to light

A Write time is the challenge

Wafer

Drawing Courtesy of Advantest




Character Projection ® Beam
Lowers Shot Count ket
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Drawing Courtesy of Hitachi High-Technologies
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DFEB Character Exposure Results.@ Basr

All images obtained by one CP shot Initiative
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Courtesy Fujitsu Ltd, e-Shuttle, Inc., Advantest Corp. and D2S, Inc.




