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A Novel Transflective Homogeneously Aligned Liquid Crystal Display Driven
by Fringe-Field

Helg, ols 8’
(Tae Bong Jung and Seung Hee Lee)

Abstract

We have designed transflective liquid crystal display(LCD) associated with in-plane switching of a
LC director driven by fringe-field, unlike other LCD mode. Reflective area consists of a /2
compensation film and a LC cell with retardation value(dAn) of A/4 with their optic axes making an
angle of 15° and 75° against polarizer, respectively. In the transmissive area, top and bottom polarizers
are parallel each other, an LC has a dAn of M2, and another A/2 compensation film is inserted between
the LC cell and bottom polarizer. With the configuration, both devices show dark state initially. When
an incident light is 550nm, the device shows wide-viewing-angle characteristics such that in the
reflective area the contrast ratio larger than 5 exists up to 55° of polar angle in all directions and in
transmissive area it exists about 100° in vertical direction and 110° in horizontal direction.
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Fig. 1. Cell structure of the transflective
display:  (a) reflective area, (h)
transmissive area.
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Fig. 2. Voltage-dependent reflectance and
transmittance when the wavelength of
an incident light is 550nm.
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Fig. 3. Wavelength dependent-light leakage: (a) off-state, (b) on-state.
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Fig. 4. Iso-reflectance contour at Ky (a) A=480nm, (b) A=550nm, (c) A=630nm.
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Fig. 5. Iso-reflectance contour at Rz (a) A=480nm, (b) A=H80nm, (c) A=630nm.
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Fig. 6. Iso-reflectance contour at R’ (a) A=480nm, (b} »=550nm, (c) A=630nm.
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Fig. 7. Iso-contrast contour in reflective area: (a) A=480nm, (b) A=550nm, (c) A=630nm.
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Fig. 8. Iso-transmittance contour at Ty {(a) A=480nm, .(b) A=580nm, (¢) A=630nm.

38 9. Twd W 5 Fa& F4: (a) A=480nm, (b) A=550nm, (c) A=630nm.

Fig. 9. Iso-transmittance contour at T (a) A=480nm, (b) A=550nm, (c) A=630nm.
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11, Iso-contrast contour in transmissive area: (a) A=480nm, (b) A=550nm, (c) A=630nm.
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Fig. 12. Viewing angle characteristics in transmission area when incident light is 550nm: (a)
Iso-transmittance contour at 7o (b) Iso-transmittance contour at Tse, (¢) Iso-transmittance

contour at T, (d) Iso-contrast contour.
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