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Low voltage and high transmittance transflective blue-phase
liquid crystal display with corrugated electrodes

SONG Ya-li, WANG Qiong-hua”

(School of Electronics and Information Engineering , Sichuan University ,
Chengdu 610065, China)

Abstract: A transflective polymer-stabilized blue-phase liquid-crystal display (BP-LLCD) with a corru-
gated electrode structure is proposed. To balance the optical phase retardation between the transmis-
sive (T) and reflective (R) regions, two device structures are proposed. The periodic corrugated
electrodes generate a strong horizontal electric field symmetrically distributed across the entire L.C
layer. The first device structure employs the same inclination angles but different cell gaps in the T and
R regions.And the second device structure employs the same cell gap but different inclination angles in
the T and R regions. Both of the device structures can obtain well-matched VT and VR curves. When
the operating voltage is 9.7 V, the transmittance can achieve 89.05%. The proposed structure exhibits
low operating voltage, high optical efficiency, and a wide viewing angle.

Key words: blue phase; transflective liquid-crystal display; corrugated electrode

YR B HA:2016-11-11; 23T H#:2016-12-02.
EEUWA :HZHARPFIEIH (No. 61535007, No. 61320106015)

Supported by National Natural Science Foundation of China(No. 61535007, No. 61320106015)
* M HE & N, E-mail : qhwang@scu.edu.cn



250 W5 WoR

532 %

|

nu\:

AP Reoe 1M WoR T R A A R 40
ol B A AT 9 B, O EL A SR A R S A TR A
BoREEAR ., MM FESEMA I ER, EEA R
FHH A (1) 0 2 R0 A% o 3 Bsf i) BT LA S 3
W AR SR (O ANTFERMES 5 () Y4 AR )m
FL A 55 B 2% 45 1) TR) P 5 00 IR TG 5% 19 A 7
PAH A B TR R BRI B el
TE— 0 4y $ . TR H s A o A v OB RO L Bk B
PET T BN W s RS N BT = I 1 £
it Sk 7 7 & AL S T AR AR L R AT
T 2T L A R < I R T P B e A RS TR
e o A LR L I BT R A L B AT T DA A TR
HLEREALE] 10 VIR,

BT B AT B IEROGE LA B AR Th AR A 45 355 I TR b
BREOIER B & P AR N . R,
Z P i I R R 02 FR A R W A
Al B TR A R B R T YOG R AE T T
T P A X A AR 07 3R . H AT AT TR Z I
e AR 7 1Y 7 28 L A8 I s 45 Tl LAAS 2R TAEHL R,
AR G- 1 DG e 375 3 2% 1 B2 S 23 1 4R H 2 o8 R R
FAXF A

FEA SCH R AT T —Fh I BUE 5 7 AR T
At S 7 1 SR I SO A B AR AS S AT DA R IR T A
HL PR 3 T A 3] fR 1) 3 o0 3, i EL A 0 14 I B0F
FEL AW A7 375 B DX R S S5 XA A Ti) A9 i AR 1] it Sfe DG i
PR A X35k 4 4 47 4iE 3R

2 “HAe )R

B 1) F 1 (h) 43 5 02 PR R 45 4 1) s 2K
FEAMR R AR B B XS XM pk . b, IE
A BURI M A BRI R B S R T Y
RRPE L RO XA i RS R L 3 I XN RS XK
MWRESOC N, S H0E LINT w 2EH
% ) P ) B s v 2 225 ST X0 L B O e 2 IS
DX )RR A o + 2 35 S XU A B R S SR AT
XV &R

WE 1) FroR 755 —Fh g5 i b, 38 55 XR
S A DX 1 I8 80 FEL A SR FH ) 2 A TR A 00T B o =
ap s AR BB dr <<dw. AT R

T it J2 T UK B B8 0 7 A I S TR A A7 B 3R 2 5
DX 3 3 A SR T AR X 0B G XA R &R Ok
BRI/ ERY, WE 1) FFR, 5 T4 —Fhgh
o 37 S DX S X SR T SR O [ A, B
arapsmJE dr=dp. B/ A AT BN
KAV 53 5 0 FL I A R BB X B KA A 7 AR R
KO3t (4 FL I 1 Dy i A 1K

A2 A T75°
M4 +A -75°

A2 A 75°
M4 +A -75°

M4 -A -75°
M2 +A  75°

(b)
1 ()8 —FE R B ()5 ZRh 45 7R 2 18

Fig.1 Schemes of (a) the first device structure and

(b) the second device structure for the trans-
flective blue-phase liquid crystal displays with

corrugated electrodes
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Fig.2 Simulated VT and VR curves and normalized
VT and VR curves for (a) the first device

structure and (b) the second device structure
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Fig.3 Simulated isocontrast contour plots of (a) T
mode and (b) R mode for the first device

structure of the proposed
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