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Direct real-space observation of phase separation mechanism of directed
self-assembly in block copolymers
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We have studied self-assembling processes of block copolymers from solution

state. The inset and initial stage of microphase-separation from substrate as the solvent evaporates
were _directly observed by a special type of scanning electron microscopy, called atmospheric
scanning electron microscopy (ASEM). The block copolymer solution in atmospheric condition was
separated from electron optics which is in high vacuum by 100 nm thick silicon nitride. The
structure formation was observed from the bottom of the sample container. It was found that Poly
(styrene-b-ferrocenyldimethylsilane) (PS-b-PFS) had enough electron density difference to produce
contrast under ASEM. The poly(styrene-b-dimethylsiloxane), which is quite often used in
self-assembling studies, showed no contrast under ASEM. The onset of the phase separation during the
casting process was surprisingly late, only a few minutes before the complete evaporation of the
solvent.
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