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microstructure pattern is transferred to colorless resin material by UV imprint
technology, and the influence of photoresist on the absorption of light is eliminated.
Then, the microstructure optical film is put into the Mini-LED backlight unit for
testing. The results show that compared with the case of only adding diffusion film,
the brightness at normal direction with the two-layer prism films and diffuser
increases by 17.8%. The brightness at normal direction with microstructure optical
film and diffuser increases by 44.5%, 22.7% higher than double-layer prism films.
The test result shows that the proposed design can effectively improve the brightness

at normal direction of the Mini-LED backlight unit.

KEYWORDS: Mini-LED backlight unit; extended light source: microstructure:
maskless lithography
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Fig 1.1 Basic structure of OLED display

QLED Exn@FHAMEREAR, HERGEHME 1.2 frall. QLED &5
HARCEZEF o, BRFAR—FHEIESESKAE, AR ERTE 2~10
Kz, S R EIR ALY, 2 BDGECR NS, B A sk el
FEAEH e i R B, LR BT T s B R R AR YL .
QLED B @5, ditalkm. Birmfee s ) 2 ok, {678 QLED £
ARAEEEST . P SEBROF. SR 0 SR A B A FUel,

i
LR 3

1.2 QLED i A5 1
Fig 1.2 Basic structure of QLED display
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Tab 1.1 Performance comparison of small pitch LED, Mini-LED and Micro-LED
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Fig 2.2 Structure of side-lit backlight unit
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Fig 2.3  Structure of direct-lit backlight unit
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Fig 2.6 Exposure effect of positive and negative photoresist
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Fig 3.1  Model of pyramid microstructure
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Fig 3.2 Mini-LED backlight unit
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Fig 3.3 Simulation model of pyramid microstructure optical film
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Fig 3.4 Luminance distribution with viewing angle under single light source, without and with

pyramid microstructure with inclination angles from 35° to 70°
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Tab 3.1 The influence of on-axis brightness under different inclination angle pyramid

microstructure
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Fig 3.6 Application of SMS method
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Fig 3.7 Design of double free-form surface microstructure with SMS method
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Fig 3.8 Calculation of extendue by optical path






