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Field Sequential Liquid Crystal Display using Electrically Controlled Birefringence (ECB) Mode
Ji Youn Lee, Je Woo Ryu, Sang Min Oh, Seung Jae Kim and Seung Hee Lee

Chonbuk National University

Abstract : Field sequential liquid crystal display (FSLCD) has advantages such as a high transmittance due to no use of

color filter and high color reproductivity because of LED backlight for a luminance source. However, to realize FSLCD

response time of the LCD must be below 5ms. In this paper, we have chosen electrically controlled birefringence (ECB)

mode for this- application and studied film compensation to improve the operating voltage and viewing angle and to

achieve a fast response time. Optimizing the condition of the discotic film and TAC film, operating voltage decreases to

5V, and viewing angle range is 160° at horizontal and vertical direction, respectively and 120° in diagonal direction.

(contrast ratio >10:1) and optimized cell exhibits a fast response time of 4ms in most grey levels.
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Table 1. Response time of gray scale with HA-ECB mode.

T, To | T | T | T | Ta | Taw | T Ty T | Tiwo
Ty I 3.9 35 32 34 2.8 2.6 2.7 2.7 2.6 23
Tw | 79 o osT | o4 39 | 36 34 31 3.2 3.0 3.0
T 6.2 6.7 | e 37 34 32 31 2.9 3.0 2.9
Ty 50 4.2 4.8 3.7 35 32 3.0 2.9 2.9 28
Ta | 40 35 33 29 3.2 32 26 2.6 24 23
Tw 35 2.8 2.7 25 6.6 1 30 23 22 24 22
Te 28 2.4 2.3 2.3 24 2.5 2.0 21 20 19
1 T 22 2.0 1.8 18 19 2.0 24 1.6 18 16
Too 1.8 15 1.4 1.4 13 1.3 1.3 16 13 14
Too 1.2 1.0 0y 10 10 0.9 0.9 Wy 0.9 1.1
Tio (% 0.6 0.5 0.6 0.s X 0.5 05 .5 05
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Fig. 1. Optical configuration of the HA-ECB cell with a

compensation film.

T3 o= 4E ECB 2C9 ZE A 0E A T

E 2AS B3 AR MY I ME SN 2
(V-T)S UEIWCH TE BASK 2 J|E 4% ECB
PES RS M0 8V O/AOE IR =H UEIRXIL
Discotic HE BAISH ZRol RAF M2 S5VE 3V 0|4
Dl-/\al.%u.

0.40

0.38 Jermes

0.30 4

0.25 4 ——  Normal ECB

----- Film compensated ECB

Transmittance
(=]
()
(=]
1

[=]
~
-
«®
o

o
]
o
9
0
o
2]
ol
e

A =
& B %%J HotY ME =g

Fig. 2. Voltage-dependent transmittance curves in

case of

normal ECB and film compensated ECB.
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Fig. 3. Iso-transmittance curves in the white, dark state, and

iso-contrast curves: (a) normal ECB mode, and (b) film

compensated ECB mode.
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