DUAL BEAM
MODEL:  Nova™ 200
MANUFACTURER: NanoLab
APPLICATION: 

The DualBeam is a complete nanotechnology lab in a single tool. The Nova™ 200 NanoLab is commonly used in nanostructure assembly, nanoscale prototyping, machining, characterization, and analysis of structures down to below 100nm.

The Nova™ 200 NanoLab provides high-quality nanoscale research tools for a variety of applications that involve sample characterization, analysis, machining, deposition, and TEM sample preparation. These tools are extremely versatile and appropriate for use in many nanotechnology work environments.
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It combines ultra-high resolution field emission scanning electron microscopy (SEM) and precise focused ion beam (FIB) etch and deposition to complement other existing Nanotechnology laboratory tools and extend the applications range for nanoscale prototyping, machining, 2D and 3D-characterization, and analysis. Setting the Nova NanoLab apart from other lab systems are its integrated 3D-characterization, nano-machining and nano-analysis capabilities. 

Comprehensive beam chemistries for deposition and etch, and automation enable creation of structures such as:
• TEM sample preparartion with in-situ lift-out;

• fabrication of nanomachines;

• deposition of nanocontacts;

• tests and repairs of circuits and MEMS;

• nanotube-based nano-structure assembly;

• nano-bridge creation;

• photonic and magnetic array prototyping;

• AFM tip modification;

• MEMS modification,

TECHNICAL SPECIFICATIONS: 

Tools for Nano-characterization and composition analysis:

Electron Optics:

• High-resolution Field Emission-SEM column, with monopole magnetic immersion final lens, Schottky thermal field emitter, 60 degree objective lens geometry and heated objective apertures.

• Resolution @ optimum working distance

– 1.1 nm @ 15 kV (TLD-SE)

– 2.5 nm @ 1 kV (TLD-SE)

– 3.5 nm @ 500V (TLD-SE)

– 5.5 nm @ 500 V (TLD-BSE)

• Resolution @ beam coincidence point:

– 1.0 nm @ 30 kV (STEM)

– 1.5 nm @ 15 kV (TLD-SE)

– 2.0 nm @ 5 kV (TLD-SE)

• Max. Horizontal field width:

3.0 mm at beam coincidence point (corresponds to 35x minimum magnification in quad view)

• Accelerating voltage: 200 V – 30 kV

• Probe current: <= 20 nA in 21 steps

Detectors:

• In-lens SE detector (TLD-SE)

• In-lens BSE detector (TLD-BSE)

• Everhardt Thornley ETD

• IR-CCD (2 of them)

• Direct Ion Detector (CDEM)

• X-ray analysis (EDX): provides chemical composition analysis on the surface of bulk samples, on a cross-sectioned face or on thin (STEM) samples.

• STEM detector

Tools for Nano-prototyping:

Ion Optics:

• Magnum™ ion column with Ga liquid metal ion source

• Resolution: 7 nm (5 nm achievable)

• Max. Horizontal field width: 2.5 mm at 5 kV and beams coincidence point (corresponds to 50x minimum magnification in quad view)

• Accelerating voltage: 5 – 30 kV

• Probe current: 1 pA – 20 nA in 15 steps

Fabrication and machining:

• Minimum deposited line width (Ion beam, Pt): 50 nm achievable

• Minimum deposited line width (Electron beam, Pt): 20 nm achievable

• Minimum etched line width (Si): <15 nm achievable

• Maximum hole aspect ratio (Si, 500 nm hole radius): 10:1

• Maximum hole aspect ratio (Si, 500 nm hole radius, XeF2, coaxial needle): 20:1

• Typical TEM sample prep membrane thickness: 50 - 100 nm (30 - 50 nm achievable). 
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Gas chemistry:

• “Zero-collision” GIS design concept

– Individual gas injectors with separate injections systems reconfigurable in the future

– 5 μm placing accuracy without user interaction

– GIS control available for automation

• Up to 5 gas injectors for enhanced etch or deposition

• Gas chemistry options:

– Platinum metal deposition

– Tungsten metal deposition

– Insulator Enhanced etch (XeF2)

– TEOS

– Cobalt deposition
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Electron lithography:

• Pixel-to-pixel frequency of 6 MHz

• Dwell time of 167 ns to 500 ms with steps of 1ns

• Beam blanker control

• 16-bit DAC

• Patterning down to 20 nm

Supporting software:

• “Beam per quad” graphical user interface concept

• Patterns supported: lines, boxes, open boxes, polygons, circles, cross section and cleaning cross-section

• Patterns based on current and imported image

• Directly imported BMP file for 3D milling

• File support for “minimum loop time”, beam tuning and independent overlaps

• Auto FIB automation software for multi-site sample milling requirements

• Auto TEM automation software for unattended TEM sample preparation

• 3D reconstruction software (Slice and View)

System utilities:

Chamber:

• 379 mm left to right

• 21 ports

• 5 mm E- and I-beam coincidence point = analytical working distance

• Angle between electron and ion columns: 52°

5-axis motorized stage:

• Eucentric goniometer stage

• X = 50 mm

• Y = 50 mm

• Z = 25 mm

• Clearance = max. 55 mm to eucentric point

• T = -15° to + 60°

• R = n x 360°

• Minimum step: 300 nm

• Repeatability @ 0° tilt; 2 μm

• Repeatability @ 52° tilt; 4 μm
• Omniprobe

• Specimen holder kit, TEM specimen holder kit

• Transport electric measurements (four-probe technique)

• TEM sample preparation.

