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Fig. S1 Temperature-dependent SAXS profiles of the as-cast sSPP-b-PS films obtained in (a,b) a
heating cycle and (c,d) a cooling cycle. The red solid curves shown in (a,d) and (b,c) represent
the calculated SAXS curves of the OBDD and OBDG, respectively. The scattering profiles are



presented as a function of g/gm, with gn being the position of the primary peak at each
temperature. It can be seen that both the OBDD and OBDG structures may coexist at 175 = T (°C)

= 185 in the heating cycle, as the fact of the primary peak of the OBDD is still observed as
indicated by blue arrow along with the formation of the OBDG. In the cooling cycle, the
coexistence of the OBDD and OBDG structures can be observed again at 160 = T (°C) = 150.



(a) Heating

(200) (010? or(020) oya2n)

10° - . -
:f.\ 30°C
8 110°C
10 & e
] 140 °C
7 -.__/_\ 150 oC
10 —;/\ 155 °C
E—/\ 160 °C
:—-/_\ 170 OC
° & 175°C
180°C
:& 185°C
5 190 °C
10 —2’\ 195 OC
E/\ 200 OC
-—/\ 205 °C
10° 3 \ 210°C
3 \ 215°C
] \ 220°C
\ 225°C
230°C

| L L L L L L
8 10 12 14 16 18 20 22

q (hm™)

Intensity (a.u.)
S
|

Intensity (a.u.)
= = =
Ou1 Och O\‘ Om

(=Y
o
N

[ERY
o
w

(b) Cooling
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Fig. S2 The corresponding temperature-dependent WAXS profiles of the as-cast sPP-b-PS film
obtained in (a) a heating cycle and (b) a cooling cycle. The diffraction peaks of sPP crystals

vanished above 125 °C, signifying that the crystals have been melted above this temperature.



0.480 ] L
N i i i
o : L/
S ] e
i ) o.475\§/-/ ‘\0
0 0.475- ¢ | 04
(7p] i /i
@ o
N 1 !

H -
5 - /
c 0470 at
2 1 [
B ; /
© i [
-
= ] /
[<B] -
2 0.465+ .
3 -
©
> ]
0.460 - b
? OBDD {OOTIOBDG
—T T T T T T

|
130 140 150 160 170 180 190 200
T (C)

Fig. S3 Volume fraction of the sPP block in the sPP-b-PS diblock copolymer as a function of
temperature calculated using the densities of sPP and PS reported in the literatures.*”*° It can be
seen that increase of sPP volume fraction was only 0.023 over the temperature range studied.
The change, i.e., 0.003, is even smaller across the OBDD-OBDG transition.



(b) OBDG

Fig. S4 Schematic illustration of the OBDD and OBDG domains.



Fig. S5 (a) 3D TEM tomography of the OBDD structure in the sPP-b-PS where the
microdomains composed of the sPP phase (displayed in gray color) represents the double-
diamond lattice with the tetrapod microdomains connected with Pn3m symmetry and (6,4) nets.

The data shown in (b) reveals the 3D thinned image of the observed OBDD structure.



