Electronic Supplementary Material (ESI) for Chemical Science.

This journal is © The Royal Society of Chemistry 2024

Electronic Lieb lattice signatures embedded in two-dimensional polymers

with square lattice

Yingying Zhang,2t Shuangjie Zhao,? Miroslav Polozij,2¢ Thomas Heine*2bcd

3 Chair of Theoretical Chemistry, Technische Universitat Dresden, Bergstrasse 66, 01069 Dresden, Germany

b Helmholtz-Zentrum Dresden-Rossendorf, Bautzner Landstr. 400, 01328 Dresden, Germany

¢ Center for Advanced Systems Understanding, CASUS, Untermarkt 20, 02826 Gorlitz, Germany

d-Department of Chemistry and ibs for nanomedicine, Yonsei University, Seodaemun-gu, Seoul 120-749, Republic of Korean.

E-mail: thomas.heine@tu-dresden.de

ZnPc-1P ZnPc-2P ZnPc-3P
5 5
4 4
w N w
4 4 =
3 ] =)
> > >
o o o
2 2 2
@ [} [
g2 2 Z
© e o
w w w
1 1
0 0
X M X M
ZnPc-4P ZnPc-5P
5 5
s 5
4 4
= N
E3 E3
E [
g g2
s e
1 14
0 0
X M r X M r
Figure SI-1. Phonon dispersions of ZnPc-xP 2DPs.
(a) (b) (c)
1 1 1
— e~ | e T
L B e — 30 30
oy uf uf
w_ T~ w_ /’/\ w_g T~
r X M T r X M T r X M T
¥ i i‘l 1 4 b
P Loty » = & Lot 0
e X e len o ie Tl 520 ‘{.mn....?‘:;' 2 }...{;».{:...f‘
‘-";‘o' \'i‘«’ .;'.:1_'; s 7‘} o ® 4
251 0 } 1 ™y §~
X 2 : L i
i X 1 Tst . i
=Y at i L Lo
i i s sty i, N
Lot Lyt 24 B¢ < 233 Sriet. 'y
SIS AL, LT SR e S e O B e e e
S Lyt Tt AT L8 }C):“

Figure SI-2. Band structure and the top view of the ZnPc-xP COF, connected with porphyrin and phenyl group. (a) ZnPP-3P COF,
(b) ZnPP-1P COF, and (c) ZnPP-2P COF, showing the parity of the Dirac cone position, altered between M and .
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Figure SI-3. Band structure and the top view of the ZnPc-4P COF in different boarder position between center/linker. The red and
blue bands indicate the orbital contribution from center and linker, which are highlighted with the same color in the crystal
structure.
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Figure SI-4. Edge states and Chern number of (a) pristine ZnPc-4P, (b) ZnPc-4P with two electrons removed (two holes introduced)
per unit-cell, (c) B-substituted ZnPc-4P.
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Figure SI-5. Edge states of the fitted TB model of ZnPc-4P at different degrees of spin-orbit coupling (SOC).
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Figure SI-7. Top view of ZnPc-ZnPc COF.



