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Integrated black technology of OGS
touch display module

ZHANG Wei* , WANG Qing-pu, XU Jia-wei, ZENG qin, XIE Tao-feng, GUO Zong-jie
(Hefei XinSheng Opto-electronic Technology Co.Ltd.,Hefei 230011, China)

Abstract: OGS(One Glass solution) touch display module has Black Matrix(BM) on the edge in the
off-state, and visual area color difference is obvious, the appearance is not beautiful. Based on this
problem, we studied the film structure of capacitive touch display module, and analyzed the main fac-
tors which affect the color bias of the product. First, OGS color difference between different stacks
and film thickness was simulated by optical simulation software. Then, based on the simulation re-
sults, the main stacks which affect the OGS color bias was found out. Dozens of different film param-
eters were designed for experimental verification by the simulation results. The best integrated black
results were obtained by combining the equipment test results and human eye judgment. The results
show that in a particular stack structure, the index match film (IM) has the greatest effect on the in-
tegrated black effect. The color difference is 0.63 NBS between the visible area and BM zone of the
TLCM which has double IM. Single IM product color difference is above 3.7 NBS.
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Fig.1 Schematic diagram of integrated black
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Tab.1  Test results of different TLCM samples when
ITO thickness is 45 nm

BER R
L T A t B
o OMLOREA REB T
1 29.44 0.19 —2.70 6.01 2.40

2 29.06 0.07 —2.16 5.93 1.84

3 28.77 —0.06 —2.08 5.87 1.80
4 29.34 —0.29 —2.56 6.07 2.22
5 31.08 —0.49 0.03 6.91 1.93
6 30.63 —0.65 0.29 6.60 1.62
7 30.30 —0.43 0.10 6.40 1.21
8 30.46 —0.50 —0.49 6.51 1.29
9 30.17 —0.31 —0.21 6.44 0.97
10 30.17 —0.32 —0.44 6.36 0.98

#2 ITOEE 45 nm B HRE TLCM # R EREE
Tab.2 Different film thickness of TLCM samples when
ITO thickness is 45 nm

i Nb, O; 2/ SiO.JEE/ SO, N, JERE/

e nm nm nm
1 8 40 90
2 9 40 90
3 10 40 90
4 9 30 90
5 8 30 60
6 9 30 60
7 10 30 60
8 8 30 70
9 9 30 70
10 10 30 70

2 & ITO JEEE K 45 nm B OGS B4k 2 5F
LAB RS20 AR DLE b X159 20, DR P o
SPE R A SCIAABA BT, )OS L VA B #6455
B AT 2250 AP AA $23 Bk #5A — 30k, Ul A
SRAA S EMN,
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Fig.2 OGS simulated and measured reflectance LAB values when the ITO thickness was 45 nm. (a)L value;

(b)A value; (¢)B value; (d)R value.

3.2 ITO EE 90 nm TLCM —{Kk 2 I&4E g R
F3ME 42 ITO JEFE 90 nm B Ay A [ .. 4 %
[5]8] NG
< S . Sl 3b 24 . = Bt L g A T B
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EREE,NEK 1 FHEEAGH XS X &/
625 1.07, NHR 08 B8 22 5 5L 8 T/ @ 3 29.88 1.32 —6.20 6.19 6.28
AR S MR A MWL TR (DM 4 30.93 3.27  —l2.12  6.53  12.56
SiO, JB 1 ) A4S K, 8 22 3 W A8 K (2) 78 48 [R /9
YRR (8 22 K FE IR 50 nm B K, 6 29.72 0.48 —3.11  6.18 3.08
%3 ITO EE 90 nm B HARE TLCM #£ @il &5 R 7 29.85 1.09 —1.81 6.11 2.11
Tab.3  Test results of different TLCM samples when
, , 8 29.89 0.12 —2.22 6.26 2.18
ITO thickness is 90 nm
9 30.86  —0.34  —2.35 6.55 2.65
R P
R L  RH A RHB %
F5 @550 nm/ % 10 32.33 —0.98  —3.52 7.36 4.53
1 30.81  —1.56  —0.06 6.68 1.97 11 30.38 0.52 0.01 6.34 1.07

2 29.37 0.85 —3.29 6.02 3.33 12 29.89 0.37 —2.94 6.11 2.91
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Tab.4 Different film thickness of TLCM samples when
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v . .
B b Nb, O; SiO, SiO, N, g 0 30 -
=2 JEJE /nm JEJE /nm JEJE /nm
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Fig.3 OGS simulated and measured reflectance LAB values when the ITO thickness was 90 nm. (a)L value;
(b)A value; (¢)B value; ()R value.
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Tab.5 Test results of different TLCM samples when Tab.6 Different film thickness of TLCM samples when
ITO thickness is 120 nm ITO thickness is 120 nm
B b S5 BE S Nb. O; SiO, SiO, N,
L O REL O mSA REB o
F5 @550 nm/ % E=2 JE B /nm JE B /nm JEJE /nm
1 29.37 0.40 —1.75 6.17 1.43 1 8 30 90
2 29.40 0.90 —3.08 6.08 2.84 2 9 30 90
3 28.95 1.04 —2.86 5.84 2.72 3 10 30 90
4 29.36 —0.43 —0.92 6.07 0.63 4 8 30 80
5 28.94 0.02 —2.21 5.92 1.85 5 9 30 80
6 28.87 0.30 —3.02 5.78 2.67 6 10 30 80
7 29.37 0.32 —2.59 5.95 2.22 7 8 30 50
8 28.80 —0.23 —1.26 5.90 1.01 8 8 30 70
b
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Fig.4 OGS simulated and measured reflectance LAB values when the ITO thickness was120nm. (a)L value;
(b)A value; (¢)B value; (d)R value.
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Fig.5 Comparison of integrated black sample with

the conventional product
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