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Scheme 1. Reaction of DA compounds, chemical structures of the
molecules used in this study and their melting points.
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Figure 1. (Color online) Absorption spectral changes of DA (a: DA1, b: DA2,
c: DA3, d: DA4) films by stepwise heating at each temperature for 10 min subsequent
after UV irradiation (254 nm, 0.2 mW cm~2) for 30 min.

Figure 2. (Color online) AFM images of SR formed on DA (a, e: DAI, b, 2 DA2, ¢, g: DA3, d, f: DA4) films after UV
irradiation (254 nm, 0.2 mW cm~2) for 30 min through a periodical photomask (4-um width irradiated, 4-um width shaded) (a-d)
and followed by stepwise heating (e: 84°C, f: 94°C, g: 75°C, h: 84°C) for 10 min and a schematic illustration of the photomask.
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(Color online) AFM images (a-c) and their average cross-sections (d-f) of SR formed on DA (a, d: DA1, b, e: DA2,

¢, f: DA3) films after irradiation through a periodical photomask (50-pum width irradiated, 3-um width shaded) followed by heating

at 75°C for 10 min.
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Figure 4. (Color online) SR height of DA films after UV

irradiation (254 nm, 0.2mW cm™2) for 30 min through a periodical
photomask (4-um width irradiated, 4-um width shaded) and
followed by stepwise heating for 10 min at each step.
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Figure 5. SR height of DA1 films as a function of irradiation
time.
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Surface reliefs (SR) in crystalline diacetylene (DA) films have been investigated. Blue polydiacetylene (PDA) was locally formed by irradiation of
ultraviolet light through a photomask to DA crystalline films. Exposing these films to heat or organic solvent vapor led to surface relief formation by
transfer of the DA in the unexposed area to the exposed area accompanied by the PDA color transition from blue to red. A highly photosensitive SR
formation was attained and stable SR in the crystalline DA films were obtained.

KEY WORDS Surface Relief / Polydiacetylene / Crystalline Film /
(Received February 12, 2019: Accepted April 3, 2019: Advance Publication June 13, 2019)

©2019, The Society of Polymer Science, Japan

B T CEE, Vol. 76, No. 4 (2019)

|Kobunshi Ronbunshu, 76, 356—361 (2019)]

361


http://dx.doi.org/10.1007/BF00626127
http://dx.doi.org/10.1007/BF00626127
http://dx.doi.org/10.1021/ma990776o
http://dx.doi.org/10.1021/ja803768u
http://dx.doi.org/10.1021/ja803768u
http://dx.doi.org/10.1039/c2cs35055f
http://dx.doi.org/10.1039/c2cs35055f
http://dx.doi.org/10.1021/ma00140a044
http://dx.doi.org/10.1021/ma00140a044
http://dx.doi.org/10.1002/marc.201200841
http://dx.doi.org/10.1002/1521-4095(200011)12:22%3C1675::AID-ADMA1675%3E3.0.CO%3B2-Z
http://dx.doi.org/10.1002/1521-4095(200011)12:22%3C1675::AID-ADMA1675%3E3.0.CO%3B2-Z

