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ACST Atomic Force Microscope 
 

Why ACST AFM? 

 High Resolution < 1 nm lateral 
resolution - consistently 

 6 different modes 

 Affordable & Best Value  

 Robust modular design 

 Open source platform 

 Powerful and intuitive interface 

 Engineered and Made in USA 

 1 Year full warranty 

 24x7 Technical Support 

Affordable. High Resolution. Robust. 
Atomic Force Microscopes (AFM) are essential for nanotechnology research requir-
ing the intriguing visualization and accurate measurement of nanostructures. ACST 
AFM offers a perfect balance between affordability and performance, especially 
when sub nanometer imaging is becoming a standard. We have designed this in-
strument from bottom up to maintain robustness, affordability and ease-of-use. 
The AFM is a truly multidisciplinary metrology and industry standard tool in count-
less engineering and research fields.  

 Precise <1 nm resolution or better 

 Accurate depiction of soft and hard materials at the nanoscale 

 6 different modes for variety of research needs  

 Vibrating 

 non-Vibrating 

 Advanced Force Curve 

 Conductive 

 Lithography 

 Magnetic 

 Modular design - easy to service and maintain. None to little downtime 

 Open architecture for advanced AFM users 

 Portable, designed to fit even in small lab space   

 Heavy duty granite base, ideal for damping vibrations and stability 

 Key Technical Specifications 

 Scanner lateral range: 50 µm OR 15 µm 

 XY resolution: <1 nm (open loop) 

 Z drive resolution < 0.075 nm 

 Video microscope magnification: 45—400x 

 Linearized 60 µm XY scanner 

 Fast and easy probe exchange 

PART NUMBER: E-A1000 

Fabricated lines on silicon substrate 

5 m

Ecoli imaged in liquid  

Atomic terraces of STO (SrTiO3) 
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ACST Atomic Force Microscope 
 

ACST AFM provides a high level of flexibility for conducting a wide array of 
tests and experiments. Commonly used vibrating, non-vibrating, phase and 
lateral force modes are standard and additional modes and accessories can 
further expand the capabilities of this AFM.  

Conductive AFM: Conductive-AFM (C-AFM) provides surface conductivity imag-
es when used as an accessory with ACST AFM. The CAFM creates images that 
show pixel-by-pixel conductivity. Conductivity is measured using any DC volt-
age (from -10 to +10 volts) wit currents ranging from pico-amps to 10 micro-
amps.  It also allows measuring current-voltage (I/V) curves at specific loca-
tions on a surface.  

Magnetic Force Microscopy (MFM): Measures surface magnetic field by incor-
porating a magnetic probe into the AFM. MFM is used to generate images of 
magnetic fields on a surface, and is particularly useful in the development of 
magnetic recording technology. Magnetic fields associated with individual 
magnetic nanoparticles are also revealed through MFM.  In MFM mode, a sharp 
magnetized tip scans a magnetic sample; the tip-sample magnetic interactions 
are detected and used to reconstruct the magnetic structure of the sample 
surface. MFM probes are usually made by coating normal silicon probes with a 
thin magnetic coating. The most often used and sensitive method for MFM is  
vibration mode.   

Lithography: A software option enables the AFM probe to alter the physical or 
chemical properties of the surface. Created in LabVIEW and integrated with 
the AFM Control software. VI's are available to customers who want to modify 
the software and create new capabilities.  The software uses a script of com-
mands to move the probe in a pre-determined pattern over a surface. The two 
commands are: "movement" and "hold". During a movement and hold com-
mand, the voltage and force on the probe can be varied. Thus is achieved by 
generating a scripting file is a text file that may be created with any program 
capable of outputting a .txt file. Each motion of the probe required to create 
the pattern must be added to the .txt file. Complex patterns can be created 
using a large number of movement and hold commands.   

Advanced Force/Distance: Force Distance Curves measure the deflection of 
a cantilever as it interacts with a surface. Force-Distance measurements moni-
tor such surface parameters as: Adhesion, Stiffness, Compliance, Hardness, 
and Contaminate Thickness. This advanced AFM module is flexible and enables 
many types of experiments. In ADV-FD mode, the probe at the end of a canti-
lever is moved toward a surface and then away from the surface. As the 
probe interacts with the surface, the cantilever bends. A deflection distance 
curve can be displayed by monitoring the T-B signal of the photodetector.  

Environmental Cell: Environmental AFM cell is used for scanning samples in 
liquid or inert gas under a controlled environment. The environmental cell is a 
sealed chamber with an inlet and outlet ports used to introduce liquids or gas-

OPTIONAL OPERATING MODES & ACCESSORIES 

 Advanced Force/Distance Curve 

 

 

 

Fabricated lins on PMMA surface 

Topographic image of a Zip Disk 

MFM image of the same Zip Disk 

Conductivity image of Au structures on Si 

Environmental Cell 
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ACST Atomic Force Microscope 
 
SPECIFICATIONS 

 Digital Data Input Output 

Connection USB 

Scanning DAC  Number 2, Bits 24, Frequency 7 kHz 

Control DAC  Number 2, Bits 14, Frequency 2 kHz 

 ADC  Number 8, Bits 14, Frequency 48 kHz 

50 Micron XYZ Scanner 

Type Modified Tripod 

XY Linearity < 1% 

XY Range > 50 µm 

XY Resolution < 10 nm Closed Loop, < 1 nm Open 

XY Actuator Piezo 

Sensor Type Strain Gauge 

Z Range > 16 µm 

Z Linearity < 5% 

Z Sensor Noise < 5 nm 

Z Feedback < 0.2 nm 

Z Actuator Type Piezo 

Z Sensor Type Strain Gauge 

Analog Electronics 

Vibrating Mode 
Frequency 2 kHz – 800 kHz, Output V 10 Vpp, De-
mod. Freq TBD 

Z Feedback Type PID, Bandwidth > 3 kHz, Sample Hold, Volt-

XY Scan 
Voltage 0 – 150 V, Bandwidth > 200 Hz, Pan & 
Zoom 22 Bits 

Tip Approach 
Cutoff > 20 µ second 

Light Lever AFM Force Sensor 

Probe Types Industry Standard 

Probe Insertion Manual, Probe Exchange Tool 

Probe Holding 
Mechanism 

Clip, Vibrating Mode Piezo, electrical Connector 
to Probe 

Laser/Detector 
Adjustment 
Range 

± 1.5 mm 

Adjustment Reso- 1 micron 

Minimum Probe 25 mm 

Laser Type 670 nm diode, <5mw 

Detector 4 quadrant, Band Width > 500 kHz, Signal Trans-

Probe Sample 
Angle 

10 degrees 

Z Motion 

Type Direct Drive 

Range 25 mm 

Drive Type Stepper Motor 

Minimum Step 
Size 

330 nm 

Slew Rate 8 mm/minute 

Limit Switch Top, Bottom 

Control Software – Rate, Step Size 

XY Translator 

Range 25.4 mm 

Resolution 2 µm 

Type Bearing – Spring Loaded 

Lock Down Yes 

Sample Holder 

Type Magnet 

Maximum Lateral 
Dimensions 

1 Inch 

Maximum Height 0.25 Inch 

Shape Circular 


