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Supporting discussions

Definition of orientation order parameter and comparison table with relevant researches.

The orientation order parameter indicates the degree of orientation along the principal

orientation directions. The general equation is presented below.
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S = (Py(cosf)) = < 5

0 is the angle between the local orientation of patterns and the principal orientation direction
(which is the direction of E-field). The brackets denote both temporal and spatial average. This
definition is convenient, since for a completely random and isotropic sample, S = 0, whereas
for a perfectly aligned sample S = 1. We present the typical images corresponding to different
orientation order parameters (Figure S1) and comparison tables with relevant previous

researches (Table S1).



Explanation of relationship between the size of ill-aligned lamellar and diffusion barrier

cenergy.

As the size of ill-aligned grain increased, the total energies getting from the E-field also
increased. To lower the entire energies of system, the size of ill-aligned grains should be
reduced under the E-field. However, ill-aligned grain will grow until they overcome the inter-
block diffusion barrier. In this point of view, blending of low molecular weight components
(SMMA ), which effectively reduced the inter-block diffusion barrier, stabilize the small sized
grain boundary. From the basic formula' for E-field DSA as below, the free energy is
proportional to the volume of ill-aligned grain. The additional free energy gained from the E-
field makes the ill-aligned grain overcomes the diffusion barrier. As a result, the blending of
low molecular weight component can stabilize the small size of ill-aligned grain.
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F :Free energy
E‘O:Electric field

€ :Dielectric constant
V :Volume



Figure S1. SEM images of SMMA lamellar patterns and corresponding orientation order

parameter (S) indicates at top of each images.
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Figure S2. Operation windows for in-plane E-field DSA in this works. Every experiments are

conducted on the 240 °C hotplate in the air.



Figure S3. SEM images for 40 wt% SMMA |y blended SMMA5, thermally annealed for 10

minutes at 240 °C under the 25 V/pm.
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Figure S4. SEM images for as spun thin film of SMMAgy and SMMAge.19. To enhance the
contrast of images, O, reactive ion etching process is conducted slightly. White scale bar at the

bottom of each images indicate 200 nm.
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Table. S1. Comparison table of various in-plane E-field DSA techniques, which shows well
aligned structures. Their representative images are shows right side. Our work is presented in

bold.
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