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Abstract: In order to improve the chromatic aberration in color LCD device and enhance the display

quality, the effect of RGB transmittance on chromatic aberration was simulated for a particular pattern
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of (128,192,192) gray scale. By respectively adjusting the thickness of RGB film, not only the rela-
tive cell gap of RGB was tuned, but also the transmittance of RGB was adjusted to improve RGB
gamma curves, and chromatic aberration was compensated and optimized. Experimental results show
that the increase of G and the decrease of B in cell gap, can obviously improve chromatic aberration.
Meanwhile, when the thickness of RGB keeps no change, chromatic aberration is proportional to cell
gap of liquid crystal. Cell gap reduces by 1%, chromatic aberration correspondently decreases about
0. 2. When the cell gap of RGB changed from (3. 47,3.38,3.4) pm to (3.5,3.45,3.36) pm and (3.5,
3.44,3.28) pm, the average chromatic aberration of sample was reduced from 13. 8 to 12. 8 and 12 in
the pattern, respectively. Thus, chromatic aberration can be compensated by separately adjusting the
relative thickness and cell gap of RGB.
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Fig.1 RGB Gamma curves in normal LCD
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Fig. 3 Relation between AE" and transmittance of RGB
at (128,192,192) pattern
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Tab.3 AE’ simulation for optimized structure
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R G B Simulation Forecast
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Optimized 2 3.5 3.5 3.25 13.1 11.3

4 ZR 5%

4 ME S iR b R.G.B =g %
R BB H 15, S U0 15 B B — (0 2 JE R 2
AE" B4 . AT 5. e i = a2
JBiit, R.G.B = B8 R W i )2 8 (3,47,
3.38,3.4) pm 43l (3. 5,3.45,3.36) pm
M(3.5,3.44,3.28) pm Hf, (128,192,192) EJE
TEZE AET BT BB ARG @2 B E N
13. 8 3 Bl AR 2 12. 8 A1 12, AL RYFE A 1 54
AL REIEASE G AL S 2 BOBCADLSS S A i R,
JER RS 2 B SEBR G B AT 2 R 5 51 8%
BT i /N A O

R4 AEAXEESAEER(128,192,192)BFT
AE" KB4 R
Tab.4 AE™ of different samples at (128,192,192) pattern

Sample Item/pm R G B AE”
Film
2.15 2.28 2.22
Normal thickness 13.8
Cell gap 3.47 3.38 3.4
Film
) 1.94 1.99 2.08
Optimized 1 thickness 12.8

Cell gap 3.5 3.45 3.36

Film

Optimized 2 thickness 12.0

Cell gap 3.5 3.44 3.28

15
14
13 |
rﬁ 12 |
11
10 |
9
1 2 1 2 3 1 2 3 4
Normal | Optimized 1 Optimized 2

B 5 ORIRFEM (128,192,192 EJE T AE" 924045
Fig.5 AE" of different samples at (128,192,192) pattern

R T o bt 2 B R L R AT B T 5E R
AL 45 #  RGB B9 Gamma it 28 K H i KR E L a0
K6 i, WEIHATLIES BT R.G.B =6
i J22 B A AL A o TR IR YT T A% BT I VR S K, S
MTIHE R.G.B =i EMHLE.IME R.G.B
=, G AR R SR LB 3R AR S . R
F 38 Gamma, LAL Y RGB Gamma il 2k [n) b1 i
Gamma 2. 2 5E3T , AT B3 T (128,192, 192) A
BT,

SPri i e, R R.G.B BB EE
RS JE 2 53 (R R Bt 28) ik KT BB R 1) T2 AR

TENE S BRATHE— 2B WFTE T 24 R 5 I JRE A 742 ) 19 0
3 AR R T R [ I R = AR R B

mMEEMNGZEE W, WE 7 a8
(128,192,192) FIE T EZS5RMHERHRER., N



5 B — ;
920 W5 WoR % 20 %

100 1R F B R M RA RGB B i K2 5, B/

o N RGB Gamma 2 5, [ Ut . i a2 98 {30 2 2l

80 |
S0 | Normal-G Al DL — B s (a2,
S 60 | Normal-B
gg 50 } -~~~ Optimized 1-R
g 40 |} -~~~ Optimized 1-G
83 [---- 135 -
=90 } & Experimental results

10 | 13.0 = Fitting curve

0 *
0 32 64 96 128 160 192 224 256
Gray scale 125 *
(YRGB Gamma Hii £ % 1L [l 120
(a) Comparison of RGB Gamma curves 115
1% 6% -5% -4% -3% 2% -1% 0% 1%
60 Y=22
’ LC amonut split

55 Normal-R
o 50 Normal-G
3 Normal B B 7 (128.192.192) B T AR & ik AE" 528025 5
8 45 } - - -~ Optimized 1-R = ’ ’ Sy HH B E =S
g 40 Optimized 1-G Fig. 7 AE" of different L.C amount at (128,192,192) pattern
g
E 35
= 30

ol 5 % w

20

120 128 136 144 152 160 168 176 184 192 200
Gray scale

BEXF RS E RDE T 822 /Y 1R AL, X €8 22 77 A Bl
HHEAT T 0B BT T RGB & 5 R 6 22 1)
SO T8 PR R RGB = (0 [ J5ERH S P 88 1 &
JERIE . BT R = A E G R, MR T RGB
Gamma [ ZAFE X @22 24T T I . B
M2 R R G & B M/ B /Y&

(b)RGB Gamma [ £ i K €l
(b)Comparison of RGB enlarged view
K 6 RGB Gamma £k
Fig. 6 Comparison of RGB

LRI B HAORE 2 5B ORMZ
JE) BIE W OC A L Wi &R R BRI 100, 122
247 0.2 BIREAR . wT LU B AR A9 00 2 )5
WRETE B A BRI OLT R A RGB =@

JEE, op i 25 4 R R AR L (128,192,192) RIHE T AE
fn (6 22 S N 13,8 o B 2] 12,8 1 12,
W, G2 S5H M EGEHEZEE RIEHER |
A2 B AU 1 Y0, B 22 49 0. 2 IR,

A

[1] Ukai Y. TFT-LCDs as the future leading role in FPD [C]. SID 2013 Digest,2013: 28-31.

[2] Zhan H M, XuZ, Wang Y C, et al. Fast response fringe-field switching mode liquid crystal development for shutter
glass 3D [J. Journal of the Society for Information Display.2013, 21(1). 137-141.

[3] Zhan H M, Xu Z, Wang Y P, et al. Low-voltage, high transmittance fringe-field switching mode liquid crystal for
monitor display [J]. Liquid Crystals 2014, 41(6): 755-760.

(4] 3E&EMHE.AARER HERSZTFIM] JLEB2= 1 RAE, 2003,
Hori H, Suzuki K. Color Ekisho Display [ M]. Beijing: Science Press, 2003. (in Chinese)

[5] Robert W G H. Imaging performance of displays: past, present, and future [J]. Journal of the Society for Infor-
mation Display ,2005,13(12): 983-991.

[6] TsaiCC, Lai CC, Hsich S M. Wide color-gamut improvement of LCM using multi-phosphor white LED and modi-
fied rich color method [ C]J. IEEE Transactions on 2009 Consumer Electronics »2009,55(3):1566-1571.

[7]

Huang M, Liu H X, Xiao Y Y, et al. Research on digital images’ color-difference by altering lightness and chroma:

analysis and evaluation of color-difference formulae [ C]J. 2010 3rd International Congress on Image and Signal



%6 AN A ORI SR N R P =E N W 921

[8]

9]

[10]

[11]

Processing (CISP),2010: 2347-2350.
Gunter W, Stiles W S. Color Science Concepts and Methods, Quantitative Data and Formulae [ M]. New York:
Wiley-Interscience Publication, 1982.
Mandic L, Grgic S, Grgic M. Comparison of color difference equations, multimedia signal processing and communi-
cations [ C]. 48th International Symposium ELMAR-2006 focused on, 2006:107-110.
M, X AR L A E A F L O BOR A AR RS 5 @R NPT R dh B B R ,2008,23(4) : 427-431.
Chen X, Liu W Q, Wei Z L, et al. Establishment and analysis of uniform color coordinate system in laser TV [J].
Chinese Journal of Liquid Crystals and Displays 2008, 23(4): 427-431. (in Chinese)
R E 5K AE R IR T EZ 1 LED R i RGERTEE M [J ). i dy 5 27,2012, 27(3). 324-331.
Zhao Z Q, Wang R G, Zheng X F, et al. Systemic accuracy analysis of led displaysbased on visual perception [J].
Chinese Journal of Liquid Crystals and Displays,2012, 27(3): 324-331. (in Chinese)

ER B A L1980 —) 3B WAL FE BN WL W 5 Az L 32 BN SRR 0 s 5 T A BIE S A IR R TAE . E-mail: sea-

boat_zhan@163. com
WAE1959—) B b AL, # B WML A S, FENE ZEE BR K BHGE d it % 5 1\ W F 5T . E-mail.

zhengxu@bjtu. edu. cn



