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ionLiNE - ion beam Lithography, Nanofabrication
and Engineering Workstation

ionLINE TM is a novel focused ion beam based instrument for professional lon Beam
Lithography (IBL) applications including resist based lithography as well as direct nano
patterning of resists, etch masks, samples and functional layers.

Designed in an uncompromised nanolithography system architecture, ionLINE represents a
new instrument class for research and development.

ionLiNE as a dedicated ion beam lithography, nanofabrication and engineering instrument
offers unique opportunities for exciting research results. The patented ion beam column
provides high imaging and patterning resolution, precise deflection performance and overnight
beam current stability required for advanced and automated patterning. By its design the ion
optics has advantageous capabilities for IBL and low dose ion beam modification tasks in
surface science and thin film engineering. For applications covering larger areas, a laser
interferometer controlled stage is an integrated part of the ionLiNE workstation. Thus
professional IBL applications like stitching, overlay, step & repeat and continous patterning
(FBMS) can be performed with nanometer resolution and will be integrated into the overall
nanopatterning process at different steps. IBL offers various 2D and 3D processes in addition
to resist based lithography and can be applied both to large area 2D samples and highly
topographic 3D samples.

ionLiNE instrument integration is based on the expertise of about two decades in electron beam
lithography instrument development at Raith: integrated laser interferometer stage in closed
loop technology, high speed pattern generators, nanomanipulators and gas injection system
make the difference. Software integration is the key asset of ionLiNE for flexibility and ease of
use in a R&D type multi user environment.

ionLIiNE is completely built-up and fully tested at the Raith factory. It is designed as a turnkey
solution with smooth installation and guaranteed performance as all components are
manufactured and commissioned under the sole responsibility of Raith.

The ionLiNE key hardware features:

- patented NanoFIB ion beam column

- optimized optics for high selectivity, stability and current density at small spot size
- fully digital ion beam column control with beam energy selectable up to 40 keV

- fast electrostatic beam blanking and double stage octopole scan deflection

- 100 x 100 mm travel range laser interferometer controlled stage

- closed loop stage control with dc-motors for main drives and piezoelectric fine shift
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- 1 nm physical position resolution in XY plane at any working distance, writefield size
and magnification

- 30 mm variation in working distance at full interferometric control

- kinematic - stress free - mount of a large variety of sample holders (see options list)
- 20 MHz DSP controlled high speed 16 bit pattern processor

- continuous - zero stitching - patterning function (FBMS)

- clean dry high vacuum system

Key software features:

- ionLiNE system control software with multi-user interface

- ionLiNE image acquisition, display and archiving

- Live Process Monitor for real time process control

- integrated GDSII editor with large file handling capabilities

- patterning on images for process development

- advanced beam control and convenient parameter handling using recipes
- high speed PC with 32-bit Windows XP software environment

- second software license for offline PC data preparation

Fixed Beam Moving Stage Lithography Module for ionLiNE

The FBMS lithography module comprises design, control and exposure of structures in a
fixed-beam-moving-stage mode. This allows excellent precision and flexibility in exposing
thin but extended lines or paths as well known from integrated optics structures (i.e.
waveguides) or X-Ray optics pattern with no stitch field boundaries.

Exposures can be realized with a true stationary beam or with a programmable high speed
beam shape continuously formed by the pattern generator during controlled stage
movement. This operation allows fabrication of well defined line widths without having the
need to rely on a defocused beam. The patterns to be exposed are fully integrated into an
extended GDSII database and editor. Standard beam scanning and path control exposure
sequences can be mixed and executed directly from a single GDSI! file. The FBMS editing
functionality allows to define lines of flexible geometry and to prepare it for direct exposure in
FBMS control mode.

In FBMS exposure mode the stage motion is controlled via an intelligent stage electronics
based on high performance DSP architecture.

FBMS System features

- Writes smooth, continuous patterns over large distances with no stitching errors

- Curved path and standard scanning beam pattern definitions

- Dedicated curved paths editor and conversion function

- Stage follows curved paths at constant speed under laser control with beam feedback loop
- Spot mode and programmable beam shape exposure for flexible linewidth control
- Combined FBMS and vector scan exposures in one run

- Variable stage/beam speed between pym/s and 1mm/s

- Positioning resolution of <1 nm

- Standard free, intrinsic calibration mode for multiple scan field sizes

- FBMS exposure control fully integrated in Raith multi user software interfac
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