MULTIMODE AFM SAFETY PRECAUTIONS

Ortiz Nanomechanics Lab : 13-5037

I. TIPHOLDERS :

( Only use the AFM tipholders provided with the Multimode, do not use any early-model AFM tipholders from older AFM's, they may short out the power supply.

II. LASER :

( During and prior to laser alignment, avoid looking directly at the laser beam, the laser spot, or reflected laser light-especially with highly reflective samples. Staring at the laser beam can cause eye damage.

( Do not manipulate highly reflective samples while the laser in on. 

( Never plug in the laser unless the head is secured on top of the base with the piezo springs.

III. FLUIDS   

( Do not operate the standard tipholder in fluids. Standard tipholders have exposed electrical signal lines that could cause a short circuit if exposed to a conducting fluid.

(When imaging in fluids use extraordinary precautions against spillage on any component of the AFM. Fluids must not be spilled on or around the sample stage, electronic boxes, or other components containing electronic parts. Avoid spilling all corrosive fluids on exposed surfaces; otherwise damage will result (e.g. shorting out of piezo tube scanners). In case of a spill, immediately clean and dry all affected surfaces thoroughly.

( Do not overfill the fluid cell.

( Do not allow solvents to splash on the scanner tube or wiring at the center of the scanner body: certain components (e.g. wiring insulation) may be dissolved, causing scanner failure.

IV. PIEZOS  

( On the scan control panel, avoid Offset voltages outside of +/-150V for periods of more than one hour. When possible reset them to zero. Piezo crystals can be damaged by having large DC offset voltages applied to them for long periods of time. In the Realtime/Scan controls panel there are parameters called X offset and Y offset.  The voltages which correspond to these values can be seen by selecting Units : Volts  in the Other Controls panel. (NOTE: the X offset and Y offset will change when a Zoom In/Out or Offset command is used).

( Keep the Z-center near zero volts. The offset voltage on the z-piezo (line-by-line average) is displayed by the Z-center position indicator bar on the Display monitor. It should also be kept low (between +/- 150V) when possible. After engagement, it can be adjusted by using the Motor / Step Motor command. (Tip Up goes more positive, if nothing happens, keep clicking. If necessary, increase the Step Size to overcome mechanical backlash). Another means is the Withdraw and then re-engage again. Thermal drift or other reasons may cause the z-center to change gradually with time. It change suddenly when if tip leaves the surface resulting in a fully retracted piezo (-220V).
( Avoid using maximum scan sizes for long periods of time. Some crystals have sensitivities which will allow them to scan much larger than their nominal size specification. Running a crystal near maximum scan size over many days will result in a gradual lowering of sensitivity, which will change the calibration. The slight decrease will tend to level out as the crystal ages.

V. USE OF STIFF CANTILEVERS / TAPPING MODE

( Use Force Mode with extreme precaution.

With stiff cantilevers (e.g. Si tapping mode air tips), force mode can potentially damage both the tip and sample.

( Choose the setpoint as low as possible.

( Before enabling the interleave drive amplitude, check that this value is not much greater than the main drive amplitude to prevent tip damage.

VI. SOFTWARE / HARDWARE

( Never leave the controller ON while the computer is turned off. The DSP (Digital Signal Processor) and Interface boards inside the computer are extensions of the Nanoscope Controller. They must be energized to maintain the Nanoscope controller at proper outputs. Without the computer, outputs to the piezo might be at random values (up to +/- 220V).

( Do not unplug cables to / from energized hardware. Turn OFF first.

( Do not insert a conducting object into the phase extender box while it is energized (e.g. screwdriver).

( When closing the System.par file after viewing, if you are asked to SAVE CHANGES, be sure to say NO.

VII. ENGAGEMENT / IMAGING

( Never attempt to manually engage using the course adjustment screws.

( Ensure engagement settings never exceed safety limits 

( Never move or adjust the AFM head while imaging or taking force curves.

PLEASE REMEMBER TO CLOSE AND LOCK THIS DOOR AT ALL TIMES
