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WE AT MMEARD W YOB %55 45 R (Advanced Super Dimension Switch, ADS) HLA 5 43 HE R (fm & 1k R L)
FELTERLA R T 3R Rt 22 G B R K I 20 (Push Mura) S84 05 . 5 3. B (Vertical Aligned, VA SUAH H, ADS
1 A7 AE % G JE (Contrast Ratio. CRO i % By 1) 8T, A< 3C 3 22 N3 1 Kbt B WA J7 1 X5 ADS /s A2 X &5 3 (Ultra
High Definition, UHD) j* f % L4 B 4@ F- AT 5% . S SR WAl LU R v TSR T R i R R st 732 7 L255
ST E Y PRIUE L0 53 BE R AR 5 6] I JF & 1 — Fl AR AR5 0 ot BEAIR L0 S B, W W Bl e X LU . M m B R R
55UHD Hl 49UHD ADS j & # 4T T S 56 B0 , A4 A SO W & 35 28 49UHD ADS 7™ @ # 4T T S0 5 10 iF . 45 R &8 R H
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Contrast ratio improvement of ADS UHD product

DONG Ting" , LI Xiao-ji »QU Ying-ying, CHEN Yi-fu, HUANG Jian-hua,
BO Ling-dan,SUN Zhi-hua, LEE S M, LIAO Yan-ping, SHAO Xi-bin

(Beijing BOE Display Technology Co., Lid. s Beijing 100176 ,China)

Abstract: Advanced super dimension switch(ADS) technology have many advantages, such as high
resolution, high transmittance, low power consumption, wide view angle, high aperture ratio, low
color shift, no push Mura, etc. Compared to VA (Vertical Aligned) mode, low contrast ratio is the
disadvantage of the ADS mode. New pixel design & new LC(Liquid Crystal) for CR(Contrast Ratio)
improve ment, is proposed in this paper. By using high transmittance pixel design, 1.255 luminance is
improved and L0 has no change, the CR is improved by 8.3% (Test on 55UHD &. 49UHD Product).
By developing low scattering .LC, LLO luminance is decreased and 1.255 has no change, the CR is im-
proved by 22% (Test on 49UHD Product). CR is totally improved by 30%.

Key words: high transmittance pixel design; low scattering LLC; high contrast ratio
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(1) 72 98 4 37 5 B R (Advanced Super Di-
mension Switch, ADS) B &0 # R . &iE LR,
TRTNHE SR A L JF 3R AR 25 L T B R K i
40 (Push Mura) 2548 5, {0 AR X T H Al 8 R A
2 an VA, £ 78 % X b BF (Contrast Ratio,
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Xt LB (CR) J2& 48 5 %8 1 4li (1 0 52 B (L.255)
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(a) ADS 4% 5X 2% #4) 3 1 (%]

(a)Section view of ADS mode structure
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(b))tiE i ADS ¥ fh &os E
(b) Diagram of light passing through ADS cell
K1 ADS B 451 Mot 1#
Fig.1 Diagram of ADS mode structure and light path
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(a)Section view of VA mode structure
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(b) Diagram of light pass through VA cell
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Fig.2 Diagram of VA mode structure and light path
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(a)Section view of rubbing process
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(b) Section view of rubbing weak area
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Fig.3 Section view of rubbing process and weak area
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(a)Section view of OA process
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(b) Section view of OA LC alignment
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Fig.4  Section view of OA process and LC alignment
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Fig.5 Diagvam of 0 generation
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Tab.1 Total accuracy contrast
R
VA ADS
e R (K /mm 1659.7 1659.7
s 6 N BRSO 2/ () 0.041 0.041
JRE £ BE A 22/ () 0 0.2(Max)
0/ 0.041 0.241

F 6 Jef 0% CR MFE M ELLE )

Fig.6 Simulation structure of 0 effect on CR
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Tab.2 Simulation result
, it Lo 22
Rubbing Angle

Ttem Axis (Normal 100 %)

= T T T A=1" A=2
Casel A0, 0° 90° 0°  175% 405%
Case2 0° A0, 90° 0°  180% 410%
Case3 AGH A0, 90° 0° 260% 735%

3 ADSUHD =& CR #5 %

WA S 7R A5 1 SO 4y PR A A
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1255
CR = o (@)
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ai o, RIEAX TN T EEFH
(DT L255, L0 AAE; (2) 1255 AAE, FEAIK
Lo SR, Hod, & 1 af NS 1% . )
P L e A M, BT B R B 25 5, ADS B
Eﬁ%%ﬁ@%&%%ﬁﬁ%ﬁ CR i fik ;s 77 % ="l LA
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BRI E B,
31 L2558RHA,LOFRTEAR
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3 1255 1 AT,

i TechWiz 3D BRI, 3 A Ak &0 f
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ITO~Data
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Fig.7 Top view of high transmittance pixel design
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Tab.3 High transmittance pixel simulation result

Ak
e Bt Bt A
Pitch/W 8/2.6 6.6/2.2 3.9%
NI ~
i 3.5 5.0 1.6 %
B2/ pm
REEM ~
i 5.0 3.5
L/ pm
2" 1TO th %
2.7 2.3 1.5%
o B/ pm

WE 8 firos, % F ADS #20, 370l Loy N
E, XE.. E, AFT WM, - ERt.E. A
FIFW A T RS . M TR EE,
e HLAR TR [0 R R AR [ Bl v T 0 A L R
ARG E, MM X, 7812 X I L 4 T
gD P EGE R,

03
i 0.25

[&]

e
)

0.15

o
-

Field Intensity/(a.u.)

RYARVARVAAVAIAVA!

s - Electrode

mmmm=m + Electrode
s Passivation

K8 ADS 74 fi
Fig.8 ADS electric field distribution
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Fig.9 LC efficiency compare
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XoF b BE ) 28 30 3 O 39T B B, i g - SRl o AR
VR it PSS oA S LA & T S R A P RO R AIR . VR b
TS B S B R IT .
1 d.[Ann,+n)]°
CRO D™ K '
Horr: S R WA & BB R B A (2 HRp
LU o Wb W 0 47 5 5 R i v o B (KO 2
TR R, BT A TR ) 3 IS R
BI K A8 Ko An AR /N, A 0 BTG R i 65 19 AU &R
B, AT I8 B BRI S 52 B R TR L EE R B Y .
A AR W AR L L B L HE AT R VR A AR Y
F % il it TechWiz 2D SRR #1077 LLA 3L
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Tab.4 High CR LC parameters

=] S # CR-A & CR-B
ey /e 5.2/2.6 5.6/2.6 6.6/3.9
Ae 2.6 3.0 2.7
K. /K  13.7/15.5 17.3/18.7 14.5/17.3
71 47 59 74
An 0.097 3 0.097 3 0.098 1

n./n, 1.5843/1.486 1 1.581 7/1.484 4 1.581 8/1.483 7

x5 BULERREMER
Tab.5 High CR LC simulation results

i H S # CR-A & CR-B
Vo /V 7.8 8.2 7.9
Tr(L255) 29.0% 28.95% 29.76 %
RT/ms 23.94 22.92 33.96
S can 0.046 88 0.030 74 0.044 91
Tr(1.255)/Scn  6.18 9.42 6.63
A 100% 152.42% 107.28%

MG 5 ML 2B UEE o 52 8 % R
e R QiR A I N A8 S B N 1 U N s
(1.255) /S . G R F) R AE CR 19728 1k, A X F
Z MW AL CR-A K CR-B R &b 76 A 7] 72 B
AR R R L B, Ko CRA T T
52.42% .75 CR-B #2 7} 7.28 %, #3 4 B 4l 45 3,
FATLL 49 UHD ADS 7= & Rl & L 4 & CR-
A AHHEAT T M 56 IE

4 EBELRITR

41 THRHEMRAFER(L255RFA,L0LEH
%)
R B UE 1R 385 45 R T T ARG EL B ) S B
i, A% a-Si, 4mask T LW, HEBGRE
B 8 76 55UHD K& 49UHD H#} 3K 5l ADS
FEEh B HEAT T SRR IR . K A 2
RGB 77 il o 32 20 WA T8 Al 09 O 2% 1 e i A7
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Tab.6 Optical data contrast

55UHD
HERE mERE THER RBERR

49UHD
LT A

1255/
) 181.4 191.9 155.9 169.7
(ed s m™®)
Lo/
o 0.16 0.157 0.127 0.128
(cdem *)
CR 1134 1222 1230 1326

36 25 AT LIE N, RA®BERRRITH
T MG 22 B 505 SR L H RS 20T A9 T A L
TR TR AR P B o T A (LO) IR JE B B AR Ak T
P I T R (L255) 42 H I i, ik il 3 3 T CR 42
T3 100, XF e EE$ETF EL 1 2928 8.3 %0, X A& R
5 Escrh SRR EUE Y G .

42 TRHEMRERAFLER(L255 FAZ,L0BEERA

%)

Shy U6 IE 5 X B JRE R R X EE B A S PR R
TATRHA a-Si. dmask T2 FE 78 49UHD Hf
K7 ADS ;= B AT T SER R E . %7 e
WL RGB 7= i, 43 BER R 3 840 X 2 160, i
H 60 Hz AR 2 K/INH 279.6 X 279.6 pm, HE 77 5
T2 AT 30 T T SRR DA A T T AR 1Y
HoAb 158 e A ] . 30 3k X v T A 10 2 R
I B AR A R S B M X L 4 B R CR-
A A4 DL Bk B B R T R e, Hp ol
2 AL A L R L A R X E B L e R
B8] \Gamma 95, TE WL 7, BN 5 Bt g F
B,

MG 22 7 (% 6 2 0 3 B 40 A P 7 O Y
TR AR o 18 T 5 8 22 SRR /N B T WA Y An &
SRR K B TR R TR A B RS ) KR
B AT o DU 1) 't 2 45 B 3¢ I A B 28 5 B R 1K P
. WX BT 2T X A KR T
TR 22 %, HoAh e 2# 45 R A — 5, 5 b
SCH AR B Y B A A — B

BRAG K V2 DA VL A T B ) AR AL FR
NS FEIEN 5 R 7 X5 Chess @ i A1 127 JK
oy 10 T P9 B A O 3R, o T

x7 B BRRNAALZER
Tab.5 High CR LC test optical result

e S HCRA R

E I (NTSC) 2% 2% 0
ik /K 14 650 14 885 235

HASEE/(ed» m?) 155 158 3
BARER /(ed e m 7)) 0.134 0.112 0.022
CR 1157 1413 256
Gamma 2.18 2.24 0.06
i) 7 A [E] / mes 7 6.74 -0.26

B R/ % 4.3 4.3 0

Gray 127

K10 BRI R

Fig.10 Image sticking test pattern

K esf1a] 42 %% 1 hy3 h+5 min, 10 h+5 s,24
h, ZJ5 % 24 h ki — IR, HL & 168 h, Z A B[] g1
9168 h+1 h, HAA 7%k RF 7X5 chess I ]
Yl 28 127 JK By i W858 5% 15 ™ 8 f B L X ™ 5
FERESR 2 W dh AT . SR A B R it dk
SEpe] AR B A TC A B FR AR, X AR By
S0 SURTHRIKBY . Fo2 ) B 5% AR T L o 2 A
J R B R R K B P O T AT R TR S
e 8 HAEHE Ry 4 R R T A 45 SR 8- YR

®8 BILLiRANIKKGLER
Tab.8 High CR LC image sticking result

WiH lh 3~24h 48~96 h 120~168 h 168-+1 h
Level 0.75 1 1 1 0.8
MK 140 163 168 170 147

Wz 8 Jin, 5 5 7= A L, 5% 15 4 40 B 4
W1 h B B ARAR T S K = o L1405 B
IFIEL3G A, o T B (DO B B 5k 5 ™ & L R
A KR AS AR AR 2 B 32 7 38 0 s 5 2R R B 473 ik
TR EZ 0 Z ;168 +1 h &4, 14 2k K
B e 278 Ry 1147, )@ i 7= A0 24 1 5% AR K F-
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7 P 5 R VR TR AR 1 0 2 3 T H
Z— o B — RO R R 2
B H W FE T80 77 01 2 BT 58 B E AR
FEPE T R R AT A 7 PR A G
Ko T B 2 AR S 1T (LTO) | & i
MBARAE CTHS) AR A (LTS & il i is 17
(THO) A #ah i 58 1(TST-1), LA AR IR 45 i
R4, BRI A S g LR 9,

x99 BMILERREBHEER
Tab.8 High CR LC reliability test result

i H F A 4
LTO —5°C,240 h biiBus
LTS —20 °C,240 h i o
THS 60 C,90%RH,240 h 3 it
THO 50 C,80%RH,240 h i it
TST-1 —20~60 °C,per 30 min,100 cycle  iid
25 i 3 —40 °C,72 h,—30 °C,300 h i 3

W 9 PR 3580 CR-A TR & 0 T AR, 15 4
PRI X 4 50 3 2, 5 5 A A B R R A

e CR-A WA 7E 45 T % BU B2 A% [R) Bt T AR 1Y)
B 35 BT AR A, e 7 B ) A OGBS B B AR T
MR R A s AR 1R K OT W 22 T E 0 TR
i > (AT 5 P 2R, JiF 2k mT LA & K By i i %
ity 2 G 2 1 R R AT oA 5 A R T T e 4 T SE

& % X #:

AL 55 R AR R S 4 E I LAY 4
AT LA E T2 WA AT B2 TE RS L 2 2206, Ho
AR OR

ARICHHET ADS B LB A A D L 5
PG EE AT —F i B AR R B S —Fh i %t
JEW A A m B R R R A ST O
T FA T T A R L T L T TR 5 R A2 R
3 55UHD F1 49UHD W 27 5 oo i3 B % 1 1
17T 50E, I 5 8 BB H AT T iR, S 2
S o P XD v AR R BT 7 % L B AR T
Ty 8.3% Iz BT HA G M Rl B L ADS B
T o B B A R RS R T — RS
VR AT o TV A 3 2o RV 1 AT S R (A ) L
HRLCKD , SEHLT R b AU A B A 3 3 I A1 R
] T 5 B H R () s R i R R R BRI
P54 5S5UHD 7= i it 3 Ff K 8058 W 5 2E 47 T 56
TIE, I 5 08 FH 5 58 0 ) A S AT TR L. S
50 235 L W ol P 5 A AU A VA Y TR A Ol 2
SO A S 5 8 58 A 0 TET 1A A B 28 i ffi
5 B B F L BE DA AN B B0 80 A — 30, X b R R
P IR TE 5 () I HCFR AR K A 1 00 a2t A o
PR R GAEANAEE TR T T v] DL Rl
MR THE 22% . @B R R T RS
e 0 LR AR L [T, T 4l ADS UHD 7 5 (9 16
Mkt B TH24 30 %6 .
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