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GetReal™ — Automated Probe Calibration SYLUM

i . ESEARCH
Because some things shouldn’t be measured in volts ani@ford InstrumeniRIE Nnany

One click The thermal noise The Sader method e therrrlal [Oe Fully
. : . method calibrates the calibrated
starts the spectrum is measured calibrates the spring ;o . .
calibration automaticall constant, k Zalleise Dptical evar IO 3. ready
' y ' sensitivity, InvOLS to use!
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] Safe - protects tip sharpness

Accurate - fully calibrated cantilever
deflection

Free — for new and existing Asylum
AFMs

InvOLS calibrated with GetReal (nmiV)
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https:/lwww.AsylumResearch.com/GetReal
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GetStarted™: Automated tapping mode image
optimization for Cypher and the Infinity
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What is GetStarted? ESEARCH
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The ldea:

* Gains for Feedback loops depend on the
sensitivity of the inputs

* We already know the sensitivities of the
piezo actuators, the closed loop sensors,

* The cantilever is the last piece of the

puzzle.
* GetReal gives us the cantilever sensitivity!
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As the cantilevers get smaller... SYLUM
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AC200 Arrow UHF usc 2.0

Area: 8035 pm”, k: 4.6 N/m Area: 516 pm’, k: 3.9 N/im Area: 45 pm’, k: 4.2 N/m
fo: 43.9 kHz, Q: 5.1 fo: 432.8 kHz, Q: 4.3 fo: 1.1 MHz, Q: 4.2
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Cantilever Mechanical Bandwidth ESEARCH
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Conventional AC mode levers have resonant frequencies from 50 to 400 kHz. Fast
right?

0.5ms

fo =300 kHz
Q=200
Risetime = 1.3ms

Jo

No, the equivalent filter bandwidth is ——

Usually Q=200 to 500, so the bandwidth is sub-kHz

1 1
1.3ms 500 pixels

For this example, scan rate ~ ~1.5 Hz
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" sPP/PS blend spin cast on silicon
Imaged at 80C
-30um phase image
pixels by 6000 lines




As the cantilevers get smaller... SYLUM
- ESEARCH
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>

AC200 Arrow UHF usc 2.0
Area: 8035 pm”, k: 4.6 N/m Area: 516 pm’, k: 3.9 N/im Area: 45 pm’, k: 4.2 N/m
fo: 43.9 kHz, Q: 5.1 fo: 432.8 kHz, Q: 4.3 for 1.1 MHz, Q: 4.2
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“Smaller and Quieter: Ultra-High Resolution Imaging” www.AsylumResearch.com/Webinars
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blueDrive Photothermal Excitation SYLUM

A Better Tapping Mode Drive Mechanism ESEARCH
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e

detection excitation A
=850 nm =405 nm

— measured

- - - theoretical
i 10t 1
6 ' 1

400 500

drive response

amplitude (nm)

cantilever response driven cantilever response

frequency (kHz)
x = &0 —measuréd
= - - - theoretical
[1] T. E. Schéffer, J. P. Cleveland, F. Ohnesorge, D. A. Walters, and P. K. Hansma, J. Appl. Phys. 80, 3622 (1996). ;;
-
0 n n n
“AFM Imaging and Nanomechanics with New blueDrive ™ L e
Photothermal Excitation” www.AsylumResearch.com/Webinars
@
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Tapping Mode (AM)
Higher resonance oscillation (FM)

Frequency shifts + Phase shifts give us elastic and viscous
information about the tip — sample interactions

Cantilever Deflection f/\/\/\‘/ /V\/\/

A,—> Topography

= ake Piezo -
_
ample —
> Loss Tangent
Resonance 2-FM
f,——— Stiffness and Elasticity

A,—> Dissipation

www.AsylumResearch.com/Webinars
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RealTi Elasticity Calc:
Theoretical study of the frequency shift in ealTime Elasticity Calc

bimodal FM-AFM by fractional calculus Tip Geometry|  Sphere | v | Radius | 10.00 nm |2

Elena T. Herruzo and Ricardo Garcia” ) )
| Advanced Controls |

F;)unch (5) = 2Eeﬁ R5

punch

FY here(5) = iEeSPﬁere\/Eé,%
| - Modulus
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mtand

cone

Basaran and Jiang, Mechanics of Materials 34 349 (2002).

30 40 50 60GPa 1.00 1.05 1.10nm
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AM-FM Speed limit:
* first resonance Q is
always the speed limit

* OQirif the second
resonance is above or
detector bandwidth
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blueDrive — Enabling Nanomechanics SYLUM

in Air and Liquid e e s

( detection excitation )
h=2850 nm A= 405 nm
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