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Design for E-beam:

Getting the Best Wafers

Without the Exploding Mask Cost
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Higher Mask Cost :

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?

Source : Global Semiconductor Alliance
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The Challenge:

Mask Economics Must Work!

Life Cycle Design Cost by Node & Year (with 150nm design basis)
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Courtesy of Toppan Photomasks, Inc.



Direct-Write or Mask?

Either Way, E-beam Writes All Chips!
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Direct-Write Character Projection 

Production Use at e-Shuttle

Picture  Courtesy of  e-Shuttle, Inc.
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Todayôs E-beam Lithography

Wafer

Electron Gun

Wafer

Å50kV E-beam drills great 

holes!

ÅE-beam doesnôt have depth of 

focus (DOF) problems like light

ÅE-beam is very accurate 

compared to light

ÅWrite time is the challenge

Second Aperture

(Stencil Mask)

First Aperture

Drawing Courtesy of Advantest
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Electron Gun

1st Aperture

2st Aperture

Demagnification

Character 

Projection (CP)
Variable Shape 

Beam (VSB)

(4 shots) (1 shot)

Character Projection 

Lowers Shot Count

Drawing Courtesy of Hitachi High-Technologies
8



Gate

Contact

Active

Metal-1

DFEB Character Exposure Results

65nm LP

45nm proto

Gate

Contact

Active

Metal-1

SRAM

SRAM

Metal-2

SRAM
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EIPBN, 2009

Courtesy Fujitsu Ltd, e-Shuttle, Inc., Advantest Corp. and D2S, Inc.


