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S1. Crystallinity of BP—Cs after thermal annealing
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Figure S1. Out-of-plane X-ray diffraction patterns of BP—Cso prepared by heating of CP—Cey

films for 20 min on the ITO/glass substrate in N»-filled glove box. The characteristic peaks

around 21 ° and 30 ° are identified as the ITO/glass substrate.

S2. Photoabsorption capability of the fabricated p—i—n devices
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Figure S2. UV-vis absorption spectra of actual p—i—n devices in this study.
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S3. Additional AMF images
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Figure S3. AFM height images of the surface of n-layer of p—i—n devices which
composed different amounts of BP—Ceo: (2) 0 wt%; (b) 3 wt%; (c) 5 wt%; (d) 7 wt%; (e)
10 wt%. RMS values of these films are (a) 44.7 nm, (b) 33.5 nm, (c) 19.0 nm, (d) 16.5
nm, and (e) 2.33 nm, respectively. The image (e) is attached different height scale bar

because of the very smooth surface. The scale bars correspond to 2 um.



S4. 1D vertical line cuts from 2D-GIWAXD data in the in-plane direction and their line

fittings
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Figure S4. The fitting patterns of 1D vertical line cuts from 2D GIWAXD data in the in-plane

direction in the Structure I. Amounts of BP—Cg in the Structure I are (a) 0 wt%, (b) 3 wt%, (c)

5 wt%, (d) 7 wt%, and (e) 10 wt%, respectively. (101) and (200) planes of crystalline BP are

observed at gy, = 0.71 and 0.82 A in all of films. The Gaussian function is used for these fitting

to estimate full width at half maximum (FWHM) values of (101) and (200) planes. Estimated

FWHM values were summarized in the table.



S5. Molecular orientation of tetrabenzoporphyrin observed by 2D-GIWAXD.

Figure S5. Crystal structure of BP with (101) and (200) plane observed on the substrate

in this study. The single-crystal data was obtained from the literature.'

S6. Additional SEM image

Figure S6. SEM images of BP film. The scale bars correspond to 200 nm.



S7. Cross-sectional STEM images and elemental mapping.
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Figure S7. Cross-sectional STEM images of (a) BP film and (b—f) the Structure II with
the elemental mapping. The Structure II was prepared from the Structure I which had
been composed different amounts of BP—Ceo: (b) 0 wt%; (c) 3 wt%; (d) 5 wt%; (e) 7
wt%; (f) 10 wt%. All of films were deposited tungsten layer on the top for preparations

of the cross-sectional samples suitable for STEM analysis using the micro sampling

technique.?
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