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Transmission Mode

  •  Excitation laser from the top to illuminate samples
  •  Excited area defined by the aperture of NSOM probes
  •  Collecting the scattered beam from the bottom
  •  High NA objective lens for efficient collection
  •  Transparent sample
  •  Probe-sample distance controlled by AFM feedback in contact or in non-contact mode

Collection Mode

  •  Excitation laser from the side or bottom to excite the samples
  •  Collection of the scattered light through the aperture of the probe
  •  High NA objective lens for efficient collection
  •  Probe-sample distance controlled by AFM feedback 
      either in contact or non-contact mode 

Specifications
  
  •  Wavelength range of excitation laser: 400 - 700 nm
  •  Objective lens for collection: 20x, 0.28 NA
  •  Multi-mode for transferring the 
      collected light to the spectrometer
  •  Efficiency of the illumination laser 
      to the sample surface: > 10% at 488 nm

AFM and corresponding TERS (521±5 cm  ) 
image of silicon nanowire
Scan Size: 5 x 5 μm 
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Reflection Mode

  •  Excitation laser from the side
  •  Localization of near field effect by the interaction 
      between the sample and the tip of an NSOM probe
  •  Collecting the scattered beam using the same 
      objective lens used for excitation
  •  Collected beam is delivered 
      and analyzed by a photon detector
  •  Modulation of the tip based on the 
      True Non-Contact mode to get better signal/noise ratio

Laser Source
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Tip Enhanced Raman Spectroscopy (TERS) 

  •  Excitation laser from the side
  •  Localization of near field effect by the interaction 
      between the sample and the tip of an NSOM probe
  •  Enhancement of Raman scattering near the tip-end provides 
      local chemical information on sample surface
  •  Collecting the scattered beam using the same objective lens used for excitation
  •  Collected beam is delivered and analyzed by a spectrometer
  •  Synchronized acquisition of Topography and Raman signal

XE-NSOM

Photon
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Specifications

  •  Wavelength range of excitation laser: 400 - 700 nm
  •  Polarization ratio of the polarizer for the incident laser: 100,000:1
  •  Objective lens for incident laser: 10x, 0.28 NA
  •  Objective lens for collection: 100x, 0.8 NA
  •  Efficiency of the illumination laser to the sample surface: > 10% at 488 nm

Specifications

  •  Wavelength range of excitation laser: 400 - 700 nm
  •  Polarization ratio of the polarizer for the incident laser: 100,000:1
  •  Objective lens for illumination/collection laser: 20x, 0.28 NA
  •  Efficiency of the illumination laser to the sample surface: > 10% at 488 nm
  •  Modulation frequency: Synchronous to the 
      mechanical oscillation of the probe (~300 kHz)

Specifications

  •  Wavelength range of excitation laser: 400 - 700 nm
  •  Polarization ratio of the polarizer for the incident laser: 100,000:1
  •  Objective lens for collection: 10x, 0.28 NA
  •  Efficiency of the illumination laser to the sample surface: > 10% at 488 nm

L. Yu et. al., Physical Review Letters, 102, 125501 (2009).

-1

521 cm

2 μm  

(a) (b)

Ra
m

an
 in

te
ns

ity
 (c

ou
nt

s)

Raman shift (cm  )

20
400     450    500     550     600

40

60

80 -1

-1



08 l 09 - XE-NSOM

© 2011 Park Systems Corp. All rights reserved.

Artifact Free Imaging: Flat XY Scan Without Scanner Bowing 
      
The conventional AFM uses a piezoelectric tube for the x-y-z scanner, where 
x-y motion relies on the bending of the tube. The bending motion, however, 
introduces background curvature and therefore causes z position errors. 
Conventional systems regularly use software flattening to hide the 
background curvature; this can be an impossible task since the amount of 
curvature depends not only on scan size and scan speed, but also on x-y 
offset, z position, etc. Therefore, even after software flattening, a flat surface 
does not “look” flat as shown in the figure. 

Non-destructive Scan: 
Tip and Sample Preservation by Non-Contact AFM
  
The tube scanner is a slow actuator with highly limited Z-scan 
bandwidth of only 500 Hz or so. Therefore, the Z-servo response is 
too slow to implement Non-Contact Mode, a critical requirement 
for preservation of sharp tips and non-destructive imaging of soft 
biological samples.

Challenges of accurate AFM measurement calls for a completely 
new approach in the design of an AFM. Park Systems developed 
the Crosstalk Eliminated (XE) AFM based on decoupled flexure 
scanners where the XY scanner only moves the sample and the 
Z scanner drives the probe. The XE-AFM fundamentally removes the 
scanner bowing, hence attaining flat XY scan, and dramatically 
improves the Z-servo response, resulting in superb tip preservation 
by True Non-Contact Mode™.

A

CROSSTALK ELIMINATION   XE( (

Challenges of Accurate AFM Measurement

XE Technology: Park Systems’ Answer to Accurate AFM Measurement
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Mechanical Design Features Advantages

Decoupled XY and Z Scanners

2D XY Flexure Scanner

High Force Z Scanner

Super Luminescent Diode (SLD)

XY scanner only moves the sample and the Z scanner drives the probe

Minimal Z Runout (Out-of-plane Motion)

Large Z Servo Bandwidth

Low Optical Coherence

Flat XY Scan Without Scanner Bow

Highly Linear and Orthogonal XY Scan

Enabling True Non-Contact Mode™

Eliminates Optical Interference

Software flattening 
leaves residual bow
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X-Y Scan Control

Feedback Control
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Mirror
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X-Y-Z Piezo
Tube Scanner YX -X

Decoupled XY & Z Scanners XE -NSOM

XE PERFORMANCE FOR EVERYONE
Our XE-series AFMs are not only the most advanced AFM on the market, but also the most user-friendly. The intuitive user interface minimizes 
the time and effort necessary to learn  AFM operation, and reflects our dedication to user-oriented product development.  From industry’s 
first direct on-axis optics and EZ snap tip exchange, Park Systems has led trend-setting and market leading innovation in user convenience.  
At Park Systems, the ease of use is the first line of support we provide to our valued customers.
  
In addition, the XE-series have the most extensive range of modes and options and the best option compatibility and upgradeability in the 
industry. Our complete AFM solution allows customers of all experience levels to obtain the most accurate AFM results in their experiments. 

EZ Snap Tip Exchange
  
The unique head design of the XE-series allows an open side access to a sample and the tip.  Hence, probe 
tip and sample exchange are just an easy snap by hand. With our advanced pre-aligned kinematic tip 
mount, the same probe tip position is guaranteed, time after time, without the need of special tools or head 
removal.   

EZ Laser Beam Alignment
  
In our patented laser beam aligning mechanism, the laser beam falls on a cantilever from the vertical direction, 
and the laser spot moves intuitively along X and Y by rotating two positioning knobs.  As a result, the laser is easy 
to find and easy to position on the PSPD using our beam alignment user interface. Also, our cantilevers are 
pre-aligned to have the laser beam focused on the cantilever upon replacement. A minor adjustment to 
maximize the signal is all that is required to start acquiring data - a simple exercise for even a novice.

On-Axis Optics  
The on-axis optics is the first in the industry that revolutionizes the way  AFM users view their samples.  The optical 
path from the sample to the objective lens is an unobstructed straight line. The natural on-axis, top-down view 
allows the user to quickly find features of interest for AFM measurements. This unique configuration enables the 
best quality and highest resolution (<1μm) optical view available in the AFM market.

Dovetail Lock Head Mount  
The AFM head, which includes the Z-scanner, is easily inserted or removed by sliding it along a dovetail rail.  The head is 
locked into place with a convenient turn of two thumb locks.

XEP – Data Acquisition
  
All the user controls on AFM measurements are operated through XEP, the data acquisition program. 
The user-oriented interface provides easy operation of AFM.
  
• Simultaneous data acquisition of up to 16 images 
• Maximum 4096 × 4096 image size 
• Dedicated Force-distance 
   and I-V spectroscopy with batch processing

XEI – Image Processing and Analysis
  
XEI is the AFM image processing and analysis program. The powerful processing algorithms make the 
analysis easy and streamlined. With its most advanced and versatile imaging features, XE users can 
obtain essential and critical information from their experiment.
  
• Image analysis of line profile, region, 3D rendering 
• Spectroscopy data analysis module (F-d, I-V)
• Directly copy/paste to presentation program  

• Multiple image comparison
• Image overlay of two different images 

• Cantilever spring constant calibration 
• Script-level control through external program (LabVIEW, C++) 
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Decoupled XY & Z Scanners XE -NSOM

• Software

XEP
   • Dedicated system control and data acquisition software
   • Adjusting feedback gain, set point in real time
   • Script-level control through external programs such as LabVIEW (optional)

XEI
AFM data analysis software (running on Windows, MacOS X, and Linux)

• Microscope unit

Dimension: 550 mm x 419 mm x 762 mm (W x D X H)
Weight: 75 kg

XE-NSOM OPTIONS

Top Illumination/Collection Module 

  •  Four-branch tube for laser illumination, collection, high-resolution digital CCD, and vision illumination

  •  Allowed wavelength of the illumination laser: 400 - 700 nm (visible light)

  •  Efficiency of the illumination laser delivered to sample: > 10% at 488 nm

  •  Excitation laser input: Single-mode fiber with collimator

  •  Integrated 10× objective lens (N.A.: 0.28)

Transmission Detection Module

  •  Provides light collection from the bottom of the XE-NSOM

  •  Collection wavelength range: 400 - 700 nm (visible light)

  •  Objective lens: 100× (N.A.: 0.80)

  •  Includes a motorized XYZ stage for the focus alignment of the collection lens

Side Reflection Module

  •  Provides laser illumination and/or collection from the side of the NSOM head

  •  Three-branch tube for laser illumination, collection, and vision CCD

  •  Allowed wavelength of the illumination laser: 400 - 700 nm (visible light)

  •  Efficiency of the illumination laser delivered to sample: > 10% at 488 nm

  •  Includes an XYZ stage for the focus alignment of the module

  •  Excitation laser input: single-mode fiber (SMA)

  •  Output connection for collection: multi-mode fiber (SMA)

  •  Includes an integrated 20× objective lens

Inverted Optical Microscope Adapter

  •  Adaptor stage with kinematic mount that aligns the XE-NSOM on top of an inverted optical microscope

  •  Includes an adaptor (C-mount) to mount photon detector

Laser & Laser Delivery Kit

  •  Range of wavelength supported: 400 - 700 nm

  •  Optics to feed laser to illumination/collection modules

  •  Connector type: SMA

  •  Efficiency: > 5%

Photon Detector

  •  Hamamatsu H9656-04 (185 - 850 nm)

  •  Sensitivity : 3.0 V per nW (at 400 nm)

  •  Frequency bandwidth : DC - 2 MHz

Vision CCD

  •  High resolution digital CCD Camera for monitoring laser alignment

• Transmission mode

Supported probe: Aperture cantilever (100 nm diameter)
Wavelength: 400 - 700 nm
Excitation laser from top
Collection lens: 100x 0.8 NA
Photon detection: PMT with Photon counter
Probe-sample distance controlled by AFM feedback (contact or non-contact mode)
Beam path alignment mechanism
   • System position / incident beam / sample / collection lens / focus lens position
   • Beam position align monitored by CCDs

  
• Reflection mode

Supported probe: Apertureless cantilever
Wavelength: 400 - 700 nm
Excitation laser from side
Objective lens: 20x 0.28 NA
Photon detection: PMT with lock-in demodulation
Probe-sample distance controlled by AFM feedback (non-contact mode)
Beam path alignment mechanism
   • 3-axis focus aligning stage
   • Beam position align monitored by CCD

  
• Scanner

Decoupled XY and Z-scanner
Single module flexure XY-scanner with closed-loop control
Scan range of XY-scanner: 100 μm
Travel range of Z-scanner: 12 μm or 25 μm

  
• Stage

Travel range of XY stage
   • 4mm x 4 mm, manual
Travel range of Z stage
   • 27.5 mm, motorized
Sample size
   • Up to 100 mm x 100 mm, 20 mm thick, and up to 500 g

  
• Head

Detection of cantilever deflection: 830 nm with low coherency (Super luminescent Diode) 
Angle of the cantilever to the horizontal plane: 5 degrees
Open side optical access
   • Accessible solid angle: 58° of cone angle

  




