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Fig. S1 Rietveld plot of as-made HPM-7 (A=0.56383 A). Purple points: experimental, green line:
calculated, blue line: difference, yellow markers: allowed reflections. The refinement is considered
unsuccessful (see disagreements marked by red arrows).

Fig. S2 Stacking faults of POS-A and POS-B along a unique direction ([1-10] or [110]) has little
impact on the corresponding XRD patterns, as shown here with all patterns superimposed. The
inset shows the portion of the pattern where the largest changes are observed, with the experimental
pattern for comparison.

Fig. S3 Simulated XRD patterns for POS-C intergrown with itself with or without a 90<Yotation.
The bottom and top traces correspond to 99% pure structures with a given orientation (hence both
are related by a 90%shift) and are compared to the experimental HPM-7. The intermediate traces
correspond to 10% increments of a given orientation. There is hardly any change in the XRD along
the series and very subtle differences with POS (arrows).

Fig. S4 Different cutting planes from 3D-EDT data. Reflection rule agrees with the P42/mnm (SG:
No0.136): Okl: k+1=2n; 00I: 1=2n; 0kO: k=2n.

Table S1 29 independent 3D-EDT data sets.
Fig. S5 Cs-corrected STEM ADF analysis of HPM-7 along the [001] zone axis. a) Low-

magnification image. b) Electron diffraction pattern that clearly displays the crystal extinctions
(yellow arrows). ¢) and d) High-resolution images obtained from the edge of the crystal.
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Fig. S1 Rietveld plot of as-made HPM-7 (A=0.56383 A). Purple points: experimental, green line:
calculated, blue line: difference, yellow markers: allowed reflections. The refinement is considered

unsuccessful (see disagreements marked by red arrows).
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Fig. S2 Stacking faults of POS-A and POS-B along a unique direction ([1-10] o [110]) has little
impact on the corresponding XRD patterns, as shown here with all patterns superimposed. The
inset shows the portion of the pattern where the largest changes are observed, with the

experimental pattern for comparison.
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Fig. S3 Simulated XRD patterns for POS-C intergrown with itself with or without a 90° rotation.
The bottom and top traces correspond to 99% pure structures with a given orientation (hence
both are related by a 90° shift) and are compared to the experimental HPM-7. The intermediate
traces correspond to 10% increments of a given orientation. There is hardly any change in the
XRD along the series and very subtle differences with POS (arrows).
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Fig. S4 Different cutting planes from 3D-EDT data. Reflection rule agrees with the P42/mnm
(SG: N0.136): Okl: k+l=2n; 00I: I=2n; 0k0: k=2n.



Table S1 29 independent 3D-EDT data sets
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26 1.0 19.412 | 19473 # 11.883 @ 89.299 @ 90.612 90.253 | P4,/mnm(136)

27 0.9 19.363  19.266 11.999 90.513 89.117 90.410 = P4,/mnm(136)
28 0.9 19.325 | 19.433  11.888 = 89.999 @ 90.734 = 90.043 | P4,/mnm(136)
29 0.9 19.456  19.618 11.905 90.000 88.615 90.000  P4,/mnm(136)

“No” here means that structures failed to be reconstructed with this space group.

Fig. S5 Cs-corrected STEM ADF analysis of HPM-7 along the [001] zone axis. a) Low-magnification image. b) Electron diffraction pattern that clearly displays the
crystal extinctions (yellow arrows). c¢) and d) High-resolution images obtained from the edge of the crystal.



