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Application of white matrix material on one
glass solution process for touch panel

FENG Jing” , XU Chuan-xiang, ZHANG Fang-zhen, HUI Guan-bao, ZHANG Feng, YAO Qi
(Technology Center , BOE Technology Group Co., LTD, Beijing 100176, China)

Abstract: The chromaticity, resolution and adhesion strength of the white matrix materials for touch
panel were analyzed at different conditions of temperatures, thickness and chemical solutions. Thus
the white matrix materials were verified for one glass solution (OGS) process for touch panel. First,
we focused our studies on the optical density (OD) value, resolution, chemical resistance and ther-
mos-stability of the material with different thicknesses. The changes of chromaticity values at differ-
ent thicknesses were studied. Then, we applied the white matrix material to the OGS touch panel
process. In order to ensure the OD value being greater than 4. 0 and make metal line on touch panel in-
visible, we proposed a dual layer structure including white matrix layer and black matrix (BM) layer.
The white matrix layer thickness was 15 pm and the BM layer thickness was 1. 2 pm. In the practical
photo process, we adjusted the process parameters, such as increasing the photo-resistance thickness,
exposure intensity and developing time, and successfully solved the metal open and metal remain prob-

lems. In the end, the touch panel with white matrix and BM by OGS technology was demonstrated.
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Fig.1 Process flow of white matrix OGS touch

panel
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Tab.1 White matrix material A OD value table

WM A OD value OD/ pm

THK 6. 00 8.40 9.10 11.60 13.20 14.00 15. 90
0. 042
OD 0.44 0.50 0.52 0.57 0.61 0.63 0.66

*z2 BHEXHEME BODESEITERSE

Tab. 2 White matrix material B OD value table

WMB OD value OD/ pm

THK 3.56 5.08 8.20 10.90 13.00 15.60
0. 043
OD 0.34 0.39 0.48 0.58 0.61 0.67

IR EFRF W PR O GRE ARG B R
HREE, B0 R R OD {8 43 9 2 0. 042/ pm HI
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15 pm B, G F B9 AL B 2ZEEC 4L/ F 0.1,1X
e 7E IR B S P 3 60 22 IR 2 2R /. BT AR
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Fig. 3 Curve of AL" Change of different thickness
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Tab. 3 Effect of the white matrix adhesion in the different temperature and chemical

230 °C /90 min +
250 “C /30 min
Additional Bake

Post Bake
(230 *C /30 min)

Material

230 °C /90 min +
280 °C /30 min
Additional Bake

After

chemical dip

o - -
4 4B

B

e
g ;
ﬁ’( ‘
i i
J |-
3B 3B
— Refer to ASTM D3359-08.
Remark  — Test Tools: Cross-Cut Tester

—Substrate: Corning Toughened glass

4B
3B

3B

TMAH — ITO Etchant —
Stripper > KOH — Al
Etchant@ 50 °C /each 6 min
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FATT X ] A% 7E B B S AR 1) G BELEE & 4 1k
AT 7 38 Rk 2 IR S 58 2 1 i T A
SCEGZE AN A 4, W AT UA 1,230 °C /30 min
A1 250 °C /30 min fY 38 JIVHE K5 T 5 Fh (5 €256 BH 2
i 52 AR R K (Aa™ AT AL AR fb e ¥ <<3 %,
Aa™ F1 AL & T AR € 22 A 1 A BT R Ak
PEES AR AED L (H 280 °C /30 min 38 A4t 4 25
F @GR AR 8 (AL (B AR KD, Hor X | 56 A
S ARSI, Ab" R 0. 35 A 2433 i 23 fif (1 B fH
B AT (Aa” 9W/0 0. 13) fHXF G A 1952

AR, OGS TZHMEEAETRE & 230 C, \4&
77 £ AR TR RP R REER AT LA AL .

Aa* Ab* value of white matrix
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5 e 385
> 3.80
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° 360
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Aa*
® WMB postbake

®WMB chemical dip

@®WMB 230°C additional postbake
®WMB 250°C additional postbake
®WMB 280°C additional postbake
* WMA postbake

¢ WMA chemical dip

¢ WMA 230°C additional postbake
¢ WMA 250°C additional postbake
¢ WMA 280°C additional postbake

4 SE L Ak 27 B X 6 0 BEL 6 1Y 52 )
Fig.4 Effect of additional post-bake &. chemical dip

condition on color
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OGS fih #5 Ji# 4] JiC A4 BHR 75 22 G 1 43 B 1Y
PRk 78 F-HL 3 1 75 2L PR B B AL R 1R Sk TR AL
FT 8 FF AL, 3 L #0218 % B A R BB 75 B
M OGS fit 455t T2, UL T % H
43 B 3K Mask, H 9 4 §F 45 (Dot) . fL
(Hole) \£& (Line) fIBc 4% (Sliv) . 43 %t Wi Fh (1 €
JEBHA R EAT T, A R WL 4.
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Tab.4 Resolution of white matrix material (pm)

Material Dot Hole Line Slit
WMA 50 100 30 50
WMB 25 150 30 60

AL R T F LR 73 B3R AT LUk
) fh 585 Ak JEE A 1K) 23 B R BOR o B R A AR A
ROK 53 T fp A58 5 4ef JER AR P e/ ) SO AL Y T
fLEA—MARTE 1 mm PL b A EOGR 100 pm
AT AL o B R BERE X B 20K . ml LA E A @ 6EE
BB 23 B3k — T 7 R AT A 2R 19
3.5 BEXEMHNIEERMRNL

FEHATE A COLHAIRZ IR E Z )5 R 2T
JPib s B A 1TO R EL 5. 1TO /Y8 — it /e
70 nm Zi A ARE S BB M 4 i B B L [N
I €006 BEL A JEE I A 35 58 A A S 7 ™ A A o
4 38 3 A R T R OB (SEMD It T (8 e BEL
FHBH SR A o KA R IL T 3% 5.

x5 AEEEEEAMNKER

Tab.5 Taper angle value of white matrix material

White Matrix Taper Angle SEM

44, 66°

WMA

42.35°

WMB

24.42°

27.77°

R 5 T RATIAS T WA G BERE S Y b
FEMAEYE . TR TR 1TO ZEWiZk, Aok
BHAA AL B 874 — 26, (@ ERH A R A W] LU S
S BM M RHoh 35 ok 1 — 2006 1F B R AR L DR Uk v A
AR 0 3 JE 1 AR BB A5 W R A oK

4 G ek OGS fkiz a4
T RS R, Fe 145 ik OGS T

24 T 12,7 em(5 in) P HE Y fil 4550 A
a5 P A ER R DL 20 T 2 HIE .

BOE

Bl 5 EEGEE OGS fil 4585t
Fig. 5 White matrix OGS touch panel
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Spin Coater 3# & J5 PR ) 8 14 52 5 b SR 38 i, W
FE I 2 14 0 B 6 A RE AR 5 2L 10 PR B
IR o i Sk 52 1 i) A Sy 1 R 8% 160 I T WO 4 1k
BEJGI PR K. J34b FaRpER 2 TE G2.5 P2l fE
i , Coater FIC /& Spin Coater, UH 5 J& F 5 & 1AL
2% Coater HJUh 1% J& Slit Coater, N4 B b )

PR Open #1 Remain BJELA ,

5 4

% 7

ARSCHEHCT WA LB AR 19 A @ OB LB
BHEEAT 23 B BESE T @O LA RHE A TR R A
[ri) 5 2 FIAS ) A 27 it 3R 16T €0 B2 KL 0 k3 A1
HHFERRAN L. HEICB AR A CHR AT L
2 OGS T 2B/ K, ik T A @Ot B A+ R
OGS fil 5 A2y i BE vh B9 T 2026 10 S5 2R 3R,
F BB AT AT LASL 2 OGS fil 585 T 2 JF
HAE T RE R

5%5[J]). & &5 257,2015,30(4) :621-627.

& £ X d#:

(1] Hhsh 2 R ful 4 W ACEOR B 34T ], M8 T 42,2013(32) :293-294.

CHEN L L. Brief analysis of the trends of touch panel technology [J]. Value Engineering » 2013(32): 293-294.
(in Chinese)

(2] #M, 8 F40 XAk, A K MR TR B2 09 BT T 450 S 1 de
LIN G, LVY M, WU Y J. Anti-reflecting structure and its performance of capacitive touch-display modules [J].
Chinese Journal of Liquid Crystals and Displays, 2015, 30(4): 621-627. (in Chinese)

(3] Z A&, WEPLS b5 il i (1], 22 9 %7 ). 2007(6) :8-13.

LI C F. Screen printing and touch screen making [J]. Screen Printing , 2007(6): 8-13. (in Chinese)

(4] #Amesk. TP HAR S TP LB ED R R UMt Jr [T ], 22 W 97 1, 2015(4) . 16-19.

HU X B. TP technology and TP Screen printing system solutions [ J]. Screen Printing » 2015(4): 16-19. (in Chi-
nese)

(5] T#rde, x| # B 9 o L, 4 R R 0 K A R 5 [ ], s 4 0k, 2014,44(2) :60-63.

DING X Y, LIU X Q, TAN S X, et al. Discussion and suggestions on film adhesion test [J]. Paint & Coatings
Industry . 2014, 44(2) . 60-63. (in Chinese)

(6] 43 MEALHANHRAEZFNALT[D] HUM BT ILK 2, 2009.

WANG Z H. Study of Color Vision Discrimination Characteristics and Color-difference Evaluation [D]. Hangzhou:
Zhejiang University s 2009. (in Chinese)

(7] x4, K&, 5. QEAXTEITO Bom BRSO b A RN a6 A 52 B 5 3R, 2008, 16 (6) : 27-
30,40.

LIU H X, HUANG M, WU B, et al. Test of validity of color difference formulae in evaluating color accuracy of
displayed images [J1. Journal of Beijing Institute of Graphic Communication, 2008, 16(6): 27-30, 40. (in Chi-
nese)

(8] Fi#.moks, /a4 BOMGR RGN 030220 D5k Wh 7 (1], o 9h 55 ok £ 42.,2015.44(5) :1633-1637.
YU X, TIAN B X, JIANG X, et al. Measurement method of MRED of color imaging system [J]. Infrared and
Laser Engineering » 2015, 44(5); 1633-1637. (in Chinese)

(9] S, B, ) 4 B L SE VE IE P /s 4% B 00 (8 22 B A9 PR A [T ). 58 5 524, 2008, 28(3) :599-603.
HUANG M, LIAO N F, LIU H X, et al. Cathode-ray tube color perceptible color difference threshold evaluation
in visual color matching [J]. Acta Optica Sinica, 2008, 28(3): 599-603. (in Chinese)

[10] &k, %) & 5, Bt 7 k. ENRIRE G 18 AT 4858 /N 6 22 35 6 A I A 9T 1 = 2 22 A4 AT S PP [ . S % 5 4. 2009, 29

(6):1740-1745.
HUANG M, LIU H X, LIAO N F. Just-noticeable color difference discrimination threshold using printed samples



%6 W I WL JEEEMEE OGS T2 Hr 531

[11]

[12]

[13]

[14]

[15]

Il : analysis and evaluation of color-difference formulae [J]. Acta Optica Sinica, 2009, 29(6): 1740-1745. (in
Chinese)

RA L E8 L KT . LED R B G500 FAPeg i 81T ]. & % 54k .2013,34(7) 1 924-929.

SONG C, WANG R G, CHEN Y, ez al. Fast calculation of color gamut boundary for LED display panel []J].
Chinese Journal of Luminescence s 2013, 34(7): 924-929. (in Chinese)

A& AL E 5T .. CORDIC AUk sl 115 LED /R B (U 3G0 LT ], & % %4k ,2013,34(4) :529-534,
DENG Y C, WANG R G, CHEN Y, e al. Rapid calculation of LED display color gamut boundary based on
CORDIC iteration method [J]. Chinese Journal of Luminescence » 2013, 34(4): 529-534. (in Chinese)

IRA M, R KRR, B FR AL HE AR 6 AR M3 3¢ LED M6 (B ah B2 ma [T ], & 4 5 4k . 2014,35(10) :1276-1282.
ZHANG Q M, ZHU D Q. Effect of patterned board configuration on luminous and chromatic performance for
COB packaged LED []J]. Chinese Journal of Luminescence, 2014, 35(10): 1276-1282. (in Chinese)

o AL, B¢ Bl MVA B TFT-LCD MR @80 i i BT [T . AR 27 ,2009(3) : 28-33.

FEIM Q. FEI'Y. The process analysis of MVA mode TFT-LCD color filter [J]. Adwvanced Display, 2009(3) ;
28-33. (in Chinese)

ASTM. ASTM D3359-09¢2 Standard test methods for measuring adhesion by tape test [S]. West Conshohocken,

PA, America: American Society for Testing and Materials, 2011.

EE B AT a0 (1982—), B bt N, E BN F RS Bon A PFFE 5] L2 M0 A TAF . E-mail: fengjing@boe. com. cn



