


An upgrade to the Nanoscope-V controller includes:

— New PC (XP)

— Exchange of controller

— New electronics in base (Multimode) or back panel (Dimension)
— TR-mode tip holder
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Nanoscope-llla

Nanoscope-IV

Nanoscope-V

Simultaneous 3 3 8
Data Channels
Sampling rate 64kHz 64kHz 500kHz / 50MHz
Built-in lock-in 0 1 3
amplifier
Max. pixels 512x512 4096x1024 5120x5120
Special Modes Fast Scan Fast Scan
Q-control Q-control
Point&Shoot Point&Shoot
Easy-AFM
TR-mode
Thermal Tune
HarmoniX (optional)
High speed data capt.
Signal Access External External Integrated
(optional) (optional)
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The Nanoscope-V has complete new electronics vs.
Nanoscope-lll & IV (Also the electronics in the AFM base
are new)

— Optimised for lower noise & better performance in all operating
modes

Full digital controller:

— More flexibility & more operating modes
— Lower noise

— Easier to add advanced modes (Q-control, HarmoniX, future
modes,..)

Runs on latest software: v7.30r1

Veeco
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Allows simultaneous
display of more
information

Example shown:
Mechanical mapping of
stiffness, adhesion,
phase, height,
dissipation,..
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Higher sampling rates provide a better feedback, and
therefore better force control. This results in better
performance.

Higher sampling rate also allows one to study time-
related phenomena, previously not accessible.
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Higher sampling rate allows one to
study time-related phenomena,

previously not accessible.
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3 built-in independent lock-ins
(upto 5 MHz) allow the user to:
— Create your own operating mode:

dynamic friction, advanced force
modulation,...

— Apply modulation signals (electrical,
mechanical,..)

— Monitor Cantilever Harmonics (new
mechanical & electrical information)

The lock-ins are digital (NS-IIl was
analog):

— Lower noise, more flexibility

# Real Time1 : Generic Lock-In

=/o/es

Lockdn1 | Lockin2 | Lackn 3|

[Enabled ¥| * Main é
" Interleave £
— Drrivee Qlutpuat
Dirive frequency: I‘I 00.000 kHz
Dirive amplitude; I‘I Qa0
Drive DC offset: I-‘I 000
Dirive rauting: Tip ;I
Mull |
T apping Pieza
— Lock-ln Input Tip —
Sample
Reference frequency: = Dirive
kY Drive
Lock-In1 zource: < Drive —
Lock-nl phase: IEI g
a0* | Zero | +30° |
Lack-n1 Biw: |0.5000 kHz
Time Canstant: IE.EIEI ms
Lock-in1 range: |4I:I|:Il:| '
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1 image equals 100 old-style
Images.
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Images have more information in it
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AFM topography
Imaging simplified to
2 parameter settings.

All parameter
optimization is done
by the system.
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What Is 1t?

— Osclllate at the torsional resonance of the cantilever (sub-nm
amplitudes)

— Similar behavior as Tappingmode

Advantages?
— true non-contract technique
— maps in-plane anisotropy of most materials
— Enhances friction force sensitivity (Dynamic Friction)

— Allows to easily measure samples with (very) high adhesion
— Can be combined with other methods:
« MFM: allows one to measure lateral magnetic fields
» C-AFM: allows one to measure conductivity of soft & fragile samples
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Access to digital and analog signals from the front
panel of the controller:

— Synchronization, pulse counting, access to lock-ins, input
& output of all AFM signals,..

— Using the software, the user defines the function of the
connectors (which signal, input or output)

— Low-noise signal access design
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Quantitative nanomechanical
characterization:

— Adhesion

— Stiffness

— Dissipation

— Peak Force, and more...

Display force-distance curves during
Tappingmode operation (real-time)

— Note: HarmoniX is an optional method, but
requires Nanoscope-V
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Stable — unlike Phase imaging

No residual pits - unlike Nanoindentation
No lateral force - unlike Force Modulation
Force levels of TappingMode™

Example: Spin-cast Polyethylene oxide + syndiotactic Polypropylene V@@CO



Fast Scan: faster (~10x) topography imaging using micro-
actuated cantilevers

Q-control: enhance the sensitivity of your AC operating
modes (tapping, MFM, EFM,..)

Advanced spectroscopy:

— triggers, off-line analysis, point&shoot, more pixels in force
volume, haptic handheld force device..

Thermal Tune spring constant calibration
— Example on next slide
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Knowing the spring constant allows one to operate at
known force levels.
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Supports all Microscope models:
— Bioscope-Il AFM
— Nanoman-V AFM

Supports all new developments:

— Application Modules: SCM, C-AFM, TUNA, SSRM
— TR-mode

— HarmoniX

— Etc. (more to come)
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