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Figure S1, Top views of the molecular structure of benzotrithiophene (BTT: C1,S3He), benzotripyrrol (BTP:
C12N3Hs), benzotrifuran (BTF: C1203He), and benzotri(1H-Pyrrol-1-yl) (BTHP: C12NsHg) and their
corresponding graphdiyne (GDY) lattices (BTX-GDY). Horizontal and vertical directions are so-called zigzag
and armchair, respectively. For each one, contour depicts the electron localization function over the
polymer surface with a distance of 0.75 A. Brown, dark brown, blue, red, and yellow circles represent C,
H, N, O, and S atoms, respectively.
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Figure S2, Electronic band structures predicted by PBE method for the BTX-GDY monolayers (Fermi

level is set to 0 eV).
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Figure S3, Charge density distributions at VBM and CBM of BTX-GDYs. For all cases, the iso-surface is
set to 0.001 e/A%. Red dashed rectangles indicate bonding interaction between a p-state of BTX
molecule and p*-state of diacetylene linkers.
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Figure S4, Charge density distributions of HOMO and LUMO states of BTX (X= P, F, T) molecules. For all
cases, the iso-surface is set to 0.0025 e/A3.



Figure S5, Failure mechanism of the BTT-GDY monolayer predicted by the DFT and MLIP-based CMD
method for the uniaxial loading along the zigzag and armchair directions.



Atomic lattices in VASP POSCAR format.
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