Cross Beam® Workstations from Carl Zeiss

NanoPatterning Engine for
CrossBeam® Workstations
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System Overview ®  real-time visualization from the perspective of the
patterning beam as well as live SEM imaging of the

The micromachining and structuring capabilities of the patterning process
Carl Zeiss CrossBeam® workstations open a wide field of ®  customer designed operational recipes to simplify
applications that range far beyond standard sample pre- complex processes, e.g., material deposition, to
paration. give superior results under any conditions

®  ability to control and integrate stage movements
Being able to flexibly and precisely control the focused ion and gas delivery
beam — possibly in combination with process gases — is ®  advanced image display and real-time processing

key in scientific and industrial research and development.
For productivity applications, reliability and ease of use
are major factors determining the quality of of the beam
control interface.

capabilities for enhanced end-pointing and productivity

For higher demands a software extension is available that

provides additional functionality such as

The NanoPatterning Engine addresses these requirements ®  patterning of outlines and exclusion of patterning
by providing a highly flexible yet intuitive user interface using void regions
enabling most complex and high-accuracy structuring at ®  performing set operations such as union, intersec-
16 bit accuracy. tion, and difference of shapes

®  threshold milling
Key Features include ®  overlap resolution across multiple shapes

®  auto contrast correction while milling
®  a“drawing program” style interface for the creation ® AVl session recording

of complex shapes, e.g. rectangles, ellipses, rings
(atom probe tip preparation), text etc.

®  vector-based patterning of shapes with highly
flexible raster modi and adjustable raster direction

®  Array Builder utility for patterning (rectangular or
radial) arrays of shapes

® 3D patterning based on greyscale bitmaps

®  patterning based on user defined deflection lists

®  parallel patterning of shapes each with its own
distinct parameters such as beam spacing, scan
strategy or dwell time

®  real-time control during processing to optimize
position (nudge), depth/dose or rotation of patterns

Figure 1: Screenshot of the NanoPatterning Engine User Interface
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Selected Features

[ NanoPatterning Parameters

Figure 2 shows the NanoPatterning parameters control
panel. All options such as shape parameters and executi-
on control are easily accessible via the icon bar on the
right. For each shape the dimensions, patterning parame-
ters such as dwell time, spacing, refresh times (for depo-
sition) and scanning strategies can be set up individually
per shape. Saving and restoring shapes is possible at any
time.

®  Operations Editor

The Operations Editor is shown in Figure 3. It is designed
to build, save and automatically apply complex "operation
recipes” for gases and nanomachining, accounting for
instrument settings such as aperture (beam current) selec-
ted, accelerating voltage, focus, etc. It increases the ease-
of-use and allows novice users to readily apply the
methods developed by their group's experts.

®  Array Builder

Figure 4 shows the GUI of the ARRAY BUILDER. This is a
significant design-of-experiment, process development
and optimization tool. Automatically "clone" an array of
shapes, varying the shape size, rotation and patterning
parameters including vector spacing, dwell time, refresh
and retrace times, focus, stigmation, etc. according to
user definable functions. Creation of complex shapes can
be accomplished in a matter of minutes.
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Figure 2: NanoPatterning parameter
control panel
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Figure 4: Array Builder
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Examples

In the following a few illustrative examples show the
broad applicability of the NanoPatterning Engine.

®  Various patterns generated using the parameter
control panel of Figure 2 :

From top left to down right: overlay of rectangle and cir-
cle where the ellipse is defined as “void”, trapezium, ring,
polygon with “outline” definition, circle converted to poly-
gon with node edit, combined shape created by repeated
operations such as “union” and “difference”; the green
arrow shows the adjustable scan direction.

o  Different patterns generated using the array builder

utility:

Top row shows spiral from Figure 4. Left: perspective of
the patterning beam, right corresponding SEM view

image.
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®  Shapes created using ion beam deposition.
Gear wheel created by simple milling (left) and
using the void utility (right). The elevated gear
structure has been created by defining a rectangle,
using set operation to "subtract" the gear and then

defining the gear as void.

L] 3D nanopatterning based on greyscale bitmap
image. Example shows a "Nanolincoln" (large
image) and the original photography of the Lincoln
Memorial (inset)

Maximum Information — Maximum Insight

More than 160 years of experience in optics has laid
the foundation for pioneering electron and ion beam
microscopes from Carl Zeiss. Superior integration of imaging
and analytical capabilities provides information beyond
resolution, unlocking the best kept secrets of your sample.

With a broad technology portfolio Carl Zeiss provides
instruments both tailored to your requirements and
adaptable to your evolving needs. With our highly versatile
application solutions we endeavor to be your partner of
choice.

Regional nano-technology centers provide you with access
to our applications expertise developed in collaboration
with world-class partners in industry and academia. Global
customer support is provided by the Carl Zeiss group
together with an extensive network of authorized dealers.

Our mission at all times: Maximum Information — Maximum

Insight.

Carl Zeiss NTS GmbH Carl Zeiss SMT Ltd.

A Carl Zeiss SMT AG Company 511 Coldhams Lane
Carl-Zeiss-Str. 56 Cambridge CB1 3JS, UK
73447 Oberkochen, Germany Tel. 4441223414166
Tel.+497364/204488 Fax +441223412776
Fax +497364/204343 info-uk@smt.zeiss.com

info-nts@smt.zeiss.com

Carl Zeiss SMT Inc. Carl Zeiss SMT S.a.s.
One Corporation Way Zone d'Activité des Peupliers
Peabody, MA 01960, USA 27, rue des Peupliers -
Tel.+1978/8261500 Batiment A
Fax +1978/5325696 92000 Nanterre, France
info-usa@smt.zeiss.com Tel.+33141399210

Fax +33141399229
Carl Zeiss SMT Pte Ltd. info-fr@smt.zeiss.com
50 Kaki Bukit Place #04-01
Singapore 415926, Singapore Plus a worldwide networkof
Tel. +656567/3011 authorised distributors
Fax +656567/5131
info.sea@smt.zeiss.com www.smt.zeiss.com/nts

Enabling the Nano-Age World®
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