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branes are not atomically planar and therefore not suited for investigation of membrane domains 
by AFM.

6.4.  SPIN COATING

Spin coating [38–42] is a common technique for application of thin, uniform coatings to sur-
faces. The technique can be traced back about 100 years but was not quantified and treated 
theoretically until the 1950s. It has since been used extensively in fundamental thin-film stud-
ies as well as in various manufacturing processes. Polymer studies have benefited tremen-
dously from the spin-coating technique that enables reproducible production of highly uniform 
polymer films with controlled thickness. In micro-fabrication and photolithography, spin coat-
ing plays a central role in deposition of a uniform light-sensitive polymer (photoresist) on the 
semiconductor wafer. 

Figure 6.2. Principle of the spin-coating process and illustration of the characteristic time regimes during 
rotation and solvent evaporation. Step 1: placement of coating solution. Step 2: start of rotation (3000 rpm) 
and expulsion of solution. Step 3: laminar radial flow of solution and increase in viscosity. Step 4: evapora-
tion of remaining solvent. 

The very simple principle behind spin coating is shown schematically in Figure 6.2. The ba-
sic idea is that the solid coating material is dissolved in a solvent that wets the substrate. After 
placing a droplet on the substrate, rotation of the substrate while the solvent evaporates pro-
duces a uniform coating. Several characteristic time regimes can be identified during spin coat-
ing. In phase 1 a droplet of the coating solution is applied to the substrate surface. During sub-
sequent rotation at the angular velocity , two time regimes (2 and 3) can be observed. During 
regime 2, the film becomes thinner due to radial outward flow of the coating solution. The ra-
dial flow stops when the viscosity has increased to a point where internal forces match the out-
ward centrifugal force. In regime 3 the solvent evaporates from the film to the point where only 
the solid film is left on the substrate.

Several attempts have been made to make simple quantitative predictions of final film 
thickness based on known parameters for the coating process. This is a complex phenomenon to 
model accurately from basic principles, making it necessary to use a simplifying assumption 


