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Detecting Lubricant Additives 
on Hard Disk Surfaces
As the density of stored information on hard disks increases and read/write heads fly closer to the hard disk
surface, the need for thinner lubricant layers with special properties is growing.  These specialized lubricants often
use low concentrations of additives to achieve desired performance characteristics.  Whether you are verifying a
manufacturing process, examining a competitors product for patent infringement, or probing a failure; XPS (X-ray
Photoelectron Spectroscopy) also known as ESCA (Electron Spectroscopy for Chemical Analysis), is the only
technique available to provide a quantitative chemical analysis of these ultrathin, lubricant layers.  

The PHI Quantum 2000 Scanning ESCA Microprobe™ is uniquely equipped to accept whole disks up to 100 mm
in diameter and provide detailed chemical analysis of lubricant layers or contamination on hard disk surfaces.  An
optional version of the Quantum 2000 is equipped to accept disk samples up to 200 mm in diameter.  The
complete automation of the Quantum 2000 makes it a simple task to obtain data from multiple locations on a disk.

Figure 1 is a survey spectrum of the lubricated disk.  The C 1s peak from the disks protective carbon coating
under the lubricant layer dominates the spectrum, however, C,F, and O from the thin lubricant layer are additives.
Figures 2-4 are spectra collected for specific elements for extended times.  Low concentrations of N (0.5%), P
(0.2%) and S (0.03%) were detected.  The spectra were obtained using the Quantum’s ‘High Power Mode’ which
analyzes an area of 200 x 1500 um, with an x-ray power of 100 Watts.  The energy analyzer was operated at a
high pass energy to increase elemental sensitivity.

The data clearly shows that the Quantum 2000 has the sensitivity necessary to detect additive elements in
ultrathin lubricant layers on hard disk surfaces and the ability to obtain quantitative chemical state information
from those elements.   
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