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Cell Projection

IBM, 1979

(Vistec), 1993

Bl Early E-Beam Idea for New Applications Today

eBeam Initiative, 2009

Shaping Plates
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Fig. 7. Character aperture shaping method.
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FIG. 1. Multiple beam-shaping diaphragm in the ZBA31/32. E-beam
path.

Source: H. C. Pfeiffer, IEEE Trans.
Electron. Devices ED-26, 663, 1979
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Source: Elsner, Hahmann, J. Vac. Sci.
Technol. B, Vol. 11, No. 6, Nov/Dec 1993

Fast EbDW using CP

ELECTRON GUN

@ Beam

Available today and uniquely effective at and below 65-nm
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(A) VSB: Variable Shaped Beam jectio

Drawing Courtesy Hitachi High-Technologies

Source: eBeam Initiative Website ebeam.org,
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Source: Fraunhofer IOF, Jena /
Germany



vistec
Il \ariable Shap6d Beam (VSB) I Electron Beam

electron beam

shaping deflection

positioning deflection

substrate
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. . vistec
Bl Variable Shaped Beam Writing I Electron Beam
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VSB and Cell Projection Seamlessly Integrated Vlg’gﬁeacm
in the Same Hardware (switch electro-optically)

Mini-Reticle
~in Stencil Chip
~10.000 +

exposed Mini-Reticle
= Cell“or
- ,Character”
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VSB and Cell Projection Seamlessly Integrated V!?ectbros‘n_:éeacm
in the Same Hardware (switch electro-optically)
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o vistec
Bl ? Tool Types: Both Shaped Beam + Cell Projection I Electron Beam

SB250 SB3050
up to 200 mm wafer up to 300 mm wafer
up to 7 inch mask up to 9 inch mask
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am Cell Projection Hardware: V!EISECE%%
Etched Mini-Reticle on Stencil-Chip on Piezo-Stage

mini-reticle multi stencil chip fully automatic reticle positioning
etched into more than 10.000 reticles short range: by E-Beam deflection
silicon membrane (depending on size) long range: by piezo stage positioning
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vistec

Bl Data Preparation - General Remarks I Electron Beam

2024-02-27

Complete toolbox available in Vistec's
propriatary ePLACE data preparation system.

Seamlessly integrated with Variable Shaped Beam inluding all corrections.

NEW: Exact Mathematical Function instead of layout
can be used to create exposure data to prevent vertice artifacts when
fracturing a layout.

3 Ways to do Cell Projection Data Preparation ...
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am Data Prep: V!?ectbroa_:lgeacm
Way 1: Create Layout out of existing Mini-Reticles

Layout and marking boxes Fractured Data (JES)

) 0.0 0. 0000 0.0
9. 0. 0000000
D D DD DD X
2D

-

ePLACE

2D XX
) 0. 0. 0. 0. 0. 0.0

Layout is hierarchical and consists of Cells are marked in yellow
Mini Reticles as basic cells.

) 0.0.9.0. 0. @.¢
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Data Prep: V!ﬂ:eéc:
Way 2: Use Marking Boxes to support Cell Fracturing

Layout (slanted gratings) Marking boxes Fractured Data (JES)

Layout may be non-hierarchical. Cells are marked in yellow
No pre-cuts to MR size are required. VSB shots in green
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Data Prep: V!?FEBC
Way 3: Identify Cell Candidates in Arbitrary Layouts

No. 4; Grat500_1X4 0 1.0

Entry
Ranking | p Size 175%20

Instances 4 Position 4.0,2.0 e P L Q C E

Layouts

Size 20175 Trasp.area 20

offers tools to
identify Mini Reticle
New/Empty Box set Eoxanalellanfiocsan can d | d ateS

Use fromentry ~ Box change Box add Box subtract
Minireticle New Active Delete

Name in Lib Position
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gm Data Prep:

Continuous CD Tuning of Cells by Dose

2024-02-27

Exposure Target Mini Reticle ‘

CD-SEM measurement

82.71 nm 101.00 nm 120.55 nm 137.76 nm
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g Data Prep: vistec

vy I Electron Beam
Curvilinear features
. High pattern fidelit
Ar;gle dent Optical anep Y
ndependen Fiber Coupler
characteristic

Low scattering

High diffraction
efficiency

CD 200 nm

CD 60 nm
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Application Example 1: vistec
Effective Medium Blazed Grating

I Electron Beam

min CD: 100 nm
min pitch: 200 nm

VSB, squares CP, dots
2.5 months 1 day

Source: Fraunhofer IOF, Jena / Germany
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Application Example 2: V!?FEB’C
High Quality Any Angle Gratings ectron Bear

~0° ¢+ 11, 25 5° 33.75°

\
SRR VslE il \ Exposure time for high quality gratings
Approximation <0
i & 40
Sophisticated VSB | | 20
Approximation \ 10
Il l \ ;

Cell Projection itk

0° 11.25° 22.5° 33.75°

sz Grating Angle

\“
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Application Example 3:
Metamaterials: Small Structures + High Fidelity + Large Areas

Plasmonic Nanostructures Bow Tie & Spiral Arrays

Source: IPHT Jena, Germany
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mm Shaped Beam + Cell Projection Fits New Applications V!?ecttroﬁeacm

= Cell- or Character Projection has a long E-Beam history in different flavours.

= Vistec's solution is fully automated and seamlessly integrated with Variable
Shaped Beam.

= Sophisticated and proven Hard- and Software is available, like more than
10.000+ mini reticles and appropriate Data Prep tools.

= Cell Projection increases throughput AS WELL AS pattern fidelity.

= Cell Projection fits especially optics and photonics mastering applications.
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Thank you for your attention !

and the whole Vistec team for its contributions.
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Publisher

Vistec Electron Beam GmbH
lImstr. 4

07743 Jena

Germany

WWW.Vistec-semi.com
Tel.: +49 (0) 364179980
Fax: +49 (0) 3641 7998 222

The contents of this publication must not be reproduced in any form, or communicated to third party, without prior written permission of Vistec
Electron Beam GmbH.

The use of trademarks, brand names etc. in this document does not entitle third parties to consider these names to be unprotected.

All reasonable steps have been taken to ensure that this publication is correct and complete. But should any user be in doubt about any
detail, clarification may be sought from Vistec Electron Beam GmbH or their accredited representative. Vistec Electron Beam GmbH accepts
no responsibility for any errors that may appear in this document.

Statements of this publication that refer to roadmaps, technology plans, and specifications are subject of change without notice.

Copyright © Vistec Electron Beam GmbH 2024. All rights reserved.
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