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Figure S1. FFT of the AFM image shown in Fig. 2a. The broad
peak corresponds to the average interdomain spacing of the
distorted lamellar microdomains in the PS-block-PMMA
interfacial sublayer. Note that the interdomain spacing estimated
from the the peak position is slighty larger (~ 26 nm) than that in
the bulk (20 nm), suggesting that the packing of the lamellar
microdomain formed in the interfacial sublayer is poor.

Figure S2. Representative surface coverage analysis
for the PS50k nanocoating. The area occupied by the
polymer above a critical threshold is colored in red
(bearing area analysis using NanoScope Analysis
software (version 1.40, Bruker). The detail has been
described elsewhere'. The total surface coverage
was estimated to be about 85%.
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Figure S3. SEM image of the 60 nm-thick
PS-block-PMMA  film surface on the
PS50k nanocoating annealed at 140 °C.

Effect of a rough surface. According to a theoretical study’, the transition in BCP
domains (lamella and cylinder) from parallel to perpendicular orientations on
corrugated surfaces is induced when the difference between the two free energies on
two different microdomain orientations meet the following relation:

Fpara - Fper x (ZIBCP)Z (CIBCPR)2 -1> 09 (1)
sub
where Fpaa and Fpe are the bulk free energy of the parallel and perpendicular
orientations, respectively, qgcp = 2m/L, is the wavenumber of the microdomain
spacing of a BCP, qg,p = 2m/A, is the wavenumber of the lateral characteristic
length (4;) of a rough substrate surface, and R is the root mean-square vertical
displacement of the surface topography from a mean horizontal line. Hence, if gpcp is
fixed and R and ¢, vary, the perpendicular orientation is favored when qgcpR >
Qsub/qscp, While the parallel orientation is favored at gpcpR < Qsup/qpcp- It Was
postulated that for a sufficiently rough surface, the increase in the free energy through
bending deformations of a parallel orientation is higher than the energy penalty for a
perpendicular orientation on rough surfaces (i.e., the perpendicular orientation is
favored even on a non-neutral surface). This concept was verified using nearly
symmetric lamellar forming PS-block-PMMA on different non-neutral surfaces®”.
Motivated by the above theoretical and experimental results, we examined the
effect of the surface roughness of the PS50k nanocoating on the perpendicular
microdomain formation. Based on the AFM image analysis (Figure S4), the gwR
values for the PS 50k flattened layer was estimated to be about 0.10 + 0.02. Therefore,
this ggwR value is much smaller than the critical qgy,p,/qgcp ~ 0.42 above which a
perpendicular orientation of lamellar microdomains takes place for the same
PS-block-PMMA (M, ps=18,500 g/mol, My, pnma=18,000 g/mol) prepared on a rough
substrate®. Hence, these results rule out the effect of the surface roughness on the
resultant perpendicular microdomains orientation.
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Figure S4. Representative cross-sectional profiles of the
height image of PS50k flattened layer on the HF-etched Si
substrate at four different cross sections. The averaged
wavenumber of the lateral characteristic length (4,) and the
root mean-square vertical displacement (R) values were
estimated using Gwyddion 2.51 software from ten different
cross-sectional profiles of the image.

PMMA nanocoating. We also

prepared PMMA nanocoatings with 10°dg " | : | L
different molecular weight S —
(M,=44kDa, M,/M,=1.02, Polymer w02k © O Before] _
Source, hereafter assigned as ‘E — ©© SRR
PMMA44k) and characterized them 3 10t 68 -
with X-ray reflectivity. Figure S5 E - 00990004 -
shows the XR profile of the 10° | 6666 m
PMMAA44k nanocoating at 25 °C. B Go@_
The thickness of the PMMA44k 10° | . | . | , %
nanocoating was determined to be 0 1 L2 3
3.2 nm, which is identical to that of q, (nm )

the PMMAO97k nanocoating. At the
same time, we conducted similar
experiments discussed in the main
text to check whether the PMMA44k
nanocoating prevents the growth of
the loosely adsorbed
PS-block-PMMA chains. We prepared a 60 nm-thick PS-block-PMMA thin film on top

Figure S5 XR profiles of the PMMA44k
nanocoating before and after the
PS-block-PMMA  adsorption test on the
nanocoating. The error bars are within the sizes
of the symbols.



of the PMMAA44k nanocoating and thermally annealed it at 200 °C for 12h. The bilayer
film was then solvent leached with toluene (a total of 3 cycles of leaching at room
temperature with 5 min per each cycle) and subsequently dried at 200 °C under
vacuum for overnight to remove any residual solvent molecules. Figure S5 also plots
the XR result of the PMMAA44k nanocoating after the adsorption experiment. Hence
we can see that the XR profiles remain nearly unchanged before and after the
adsorption test. Hence, it is reasonable to conclude that the PMMA nanocoating is also
non-interactive with the PS and PMMA blocks, thereby acting as a “structurally neutral”
surface coating.
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