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Effects of barrier film on optical properties of quantum dot film
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Abstract Quantum dot efficiency was increased to evaluate reliability and optical characteristics using incidental materials.
Quantum dot was manufactured by wrapping a sandwich type quantum layer using a product with a barrier property to
prevent water and oxygen because it is vulnerable to oxygen and moisture. We used the three quantum dot films consisting
of quantum dot only and quantum dot products consisting of film and barrier film combined with PET in the quantum dot
product to evaluate the change over 650 hours under high temperature and high humidity conditions at 60°C and 90 %
humidity. As a result, the quantum dot product with Barrier Film has lowered luminance by 8 %, CIE x by 2% and CIE
y by 8 %. Quantum dot products exposed to moisture and oxygen were oxidized and measured low before measurement.
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Fig. 1. (a) Schematic diagram and FE-SEM image (b) of barrier film for QD layer.
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Table 1
Optical reliability data for QD, PED and barrier QD films
QD film PET QD film Barrier QD film

Time Lv CIE x CIEy Lv CIE x CIEy Lv CIE x CIEy
0 392 0.2034 0.1300 465 0.2118 0.1525 557 0.2327 0.1852
48 381 0.2004 0.1245 502 0.2166 0.1616 572 0.2346 0.1884
72 374 0.2008 0.1247 495 0.2169 0.1609 575 0.2352 0.1593
168 358 0.1982 0.1195 474 0.2153 0.1556 578 0.2358 0.1900
192 350 0.1938 0.1128 460 0.2114 0.1493 575 0.2337 0.1876
216 347 0.1938 0.1126 457 0.2115 0.1490 578 0.2344 0.1887
240 339 0.1943 0.1131 448 0.2118 0.1484 577 0.2348 0.1892
360 324 0.1904 0.1904 442 0.2105 0.1457 577 0.2346 0.1884
480 317 0.1889 0.1047 441 0.2104 0.1460 575 0.2344 0.1882
648 306 0.1849 0.0985 427 0.2074 0.1403 577 0.2338 0.1870
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Fig. 2. Variation of optical reliability data for QD, PED and
barrier QD films.
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