


6310 Hollister Ave.
Santa Barbara,  CA  
93117

voice:	 805-696-6466 
fax:	 805-696-6444 
toll free:	 888-472-2795

www.AsylumResearch.com
sales@AsylumResearch.com

MFP-3D is a trademark of Asylum Research. Specifications are subject to change.

These modes avoid the limitations of conventional 
sinusoidal cantilever excitation while using resonance 
enhancement to provide new information on  
local response and energy dissipation which cannot  
be obtained by standard AFM scanning modes.  
The large frequency range (1kHz - 2MHz) of the 
MFP-3D allows imaging both at the static condition, 
and effective use of several cantilever resonances,  
and use of the inertial stiffening of the cantilever. 

High Voltage Characterizes Even  
the Weakest Piezoelectric Materials
The MFP-3D Piezo Force Module accessory  
enables high voltage PFM measurements and  
advanced imaging modes for characterizing  
piezoelectric materials. With the Piezo Force  
Module, a programmable bias of up to +220 volts  
is applied to the AFM tip using a proprietary high  
voltage amplifier, cantilever and sample holder.  
The amplitude of the response measures the local  
electromechanical activity of the surface while the 
phase yields information on the polarization  
direction. High probing voltages can characterize  
even the weakest piezoelectric sample and insure  
that you have the ability to switch the polarization  
of even high-coercivity materials.

Spectroscopy Modes  
for Polarization Applications
Polarization dynamics can also be studied with  
these spectroscopy modes:
• �Single-point hysteresis loop measurements  

(point and click)
• Switching Spectroscopy Mapping 

These modes provide local measure of such  
parameters as coercive and nucleation biases,  
imprint, remanent response, and work of switching 
(area within the hysteresis loop), for correlation  
with local microstructure. Combined with the  
high-voltage module, these allow local polarization 
switching to be probed even in high-coercivity  
materials such as electro-optical single crystals.

For additional information on PFM, see the R&D 
magazine Oct. ’07 article titled “A Biased View of the 
Nanoworld:  Electromechanical Imaging by SPM.”

Specifications
Model PFM
The Piezo Force Module comes with the following items:
• HVA 220 High Voltage Amplifier		
• HV cantilever holder			 
• HV sample holder				  
• 70 Electri-Lever probes			
• Periodically Poled Lithium Niobate (PPLN) sample

Hardware
• HVA220 High Voltage Amplifier
	 -  + 220V at 75ma output to the tip
	 -  30V/microsecond slew rate
• Safe loading,  HV sample holder
• HV cantilever holder

Software
Imaging
• Single frequency PFM
• Bit mapped voltage
• Dual Frequency Resonance Tracking (DFRT)
• Band excitation (optional)
Spectroscopy
• Single point hysteresis loop measurements (point and click)
• Switching Spectroscopy Mapping

HVA 220 High Voltage Amplifier The Piezo Force  
Module consists of  the 
HVA220 High Voltage  
Amplifier (top left), the 
HV sample holder (left) 
and cantilever holder 
(above).


