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Tab. S1. Lattice parameters and space groups of (a) planar experimentally-reported crys-
tal structure and (b) wavy relaxed structure of Tp-Azo. The lattice parameters and space
groups of (c) planar experimentally-reported crystal structure and (d) wavy relaxed struc-
ture of DAAQ-TFP.

Lattice parameters

– a (Å) b (Å) c (Å) α (◦) β (◦) γ (◦) Space group
(a) Tp-AzoS1 31.50 31.50 3.30 90 90 120 P6/m
(b) Tp-Azo∗ 33.28 33.36 4.23 61.71 128.44 121.17 P1̄
(c) DAAQ-TFPS2 29.83 29.83 3.60 90 90 60 P6/m
(d) DAAQ-TFP ∗ 30.28 30.38 4.04 68.68 56.15 60.19 P1̄
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Relaxed  geometry 

• Keep layer distance 
• Modify 𝛼 = 90º, 𝛽 = 90º    

AA stacking geometry 

Make displacement along 𝑎 / 𝑏 in the range of -6 to 6 Å

Geometries with displacement 

Energy calculations  

Tp-Azo  /  DAAQ-TFP structures from CoRE-COF-Database       

  Geometry relaxation 

Geometry relaxation No relaxation 

Fig. S1. Workflow of displacement process.

Increase layer distance Geometry relaxation

Fig. S2. Process of forming monolayer and the binding energy calculation of Tp-Azo COF.
The upper figures are viewed looking down the c axis, and the lower figures are viewed along
the ab plane. The layer distance in geometry relaxation keeps 30 Å.
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(a) (b)

Fig. S3. Potential energy surfaces (PES) for rigid layer displacements along a and b sides of
(a) Tp-Azo and (b) DAAQ-TFP. Note, the PES reported in the main text includes geometry
relaxation.

(a) (b)

Fig. S4. Electronic band structures of monolayer Tp-Azo (a) and monolayer DAAQ-TFP
(b).
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