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Effect of surface treatment on BM residue in
TFT-LCD array substrate

ZHANG Feng®, SHU Shi.QI Yong-lian, LIU Zhen

(BOE Technology Group Co., LTD Technology Center, Beijing 100176, China)

Abstract: The effect of plasma surface treatment on black matrix (BM) residue and substrate hydro-
philicity is investigated in order to improve display performance of TFT-LCD with BM on array
(BOA) structure. The size of remained BM particles and surface roughness are characterized by atom
force microscope (AFM) and scanning electron microscope (SEM). Water contact angle and hydrophi-
licity of substrate are measured by the contact angle instrument, which gives the correlation between
hydrophilicity and BM residue. Finally, the effect of O, and He plasma surface treatment on BM resi-
due is investigated. Experimental results indicate that the smaller water contact angle means the better
hydrophilic and the less BM residue. After treatment with O, and He plasma, the water contact angle
of substrate is decreased from 17° to 3° and the surface roughness is decreased from 3. 06 nm to 0. 69
nm after BM process. AFM morphology images show that BM residue is completely eliminated from
the substrate.

Key words: plasma treatment; hydrophilicity; contact angle; black matrix

We#s B #3:2015-04-10 18T H#1:2015-07-15.
E S TR  5URIT B A AR A BR2S "I A 3 H 4 4 (No. 2012057)

Supported by Research Foundation of BOE Technology Group Co. ,» LTD(No. 2012057)
x BIEHE & A » E-mail: zhangfeng tri@boe. com. cn



Y

916 W5 BoR

%30 &

1 7]

uu\a

A By R A AR R A R g8 R (TFT-
LCD)™ 2 b A 55 A IS o A48 1) B 9] A 5 4
A R B LR 508 €8 7 14 8 8, AR R R
SEMAS R AT RS S5 G o B ep, U e R S
{14 PR [ 5 1) R A I ) 5l 4 I 2 22 ) A T
WA 2 IR RS (=5 pm) o T S 3O
IR BRI RE . FEBIE w4 PR (G PPD
T s B B AR R Ae/IN , JB B i A% %
R AR A5 o A0 5 e TR, ™ L A AT R
KATC IS, T B R 1 G A

J TP IR RE, Bl AR T —Fh A
G AR T AR 2 [ DA SO U 8 R (Black Ma-
trix on Array, BOAD™ ) B3 5 /R a8 14 . % 45
Hh p T SR 5 RO R TN M R R T I T [ 8] R A
e PR RT DA 2 2 ] R 25 (<2 pm) s WA
T 2 5 7R A A B L P A AR IR I 4 .

AFRT T B [ JE W T 35 R 18, BOA R i
7 g A T R — O BT SIN, (SIONL SIO, 4%
TeHLA R F21m , IF H B W A T AL A T 2 A7 A
AN TR R B 11 5 B B 2 . 4 5 ) e % ) 2% T VR s
TR B SR R R IR T o SR B A ML
JT R 5 BA ) 7 R AR R R B T S R R
FHT 20 5 28 MR AT — WORAL T 25 . i T 2R I
A S AT KR R SR UKL, A K AL T2 i R v e A
TR 15 G ) KL 25 % 2015 A T LTS G, S B
SRR SO

A, IS T TET-LCD 4 7= T. 2 v
W O,/ He 45 85 (R 4 #1720 %5 B 46 B 72 G
BLAY BT 3R T 5% BR A 52 e, A PR I 128 Z Aip X G
LA R F T HEAT O,/ He 2585 TR 4L B1, BE AT L it
P R [ 11 5 B ) R [R] EE SCaRE B TS G ) R
(77 A BB A DR IE R R AN 32 5]

2 % 5

2.1 LWEH

ARG SCHE B i 2 5 AN K 4 #E 2. 5G TFT-
LCD A&k f7, LB 1 fis, |15 R
FHAE B b 2 S AR DU (PECVD) 1 J7 3% 43 3
1€ 370 mm X 470 mm {3 55 3L A 2 1 2 4T 100

nm JE ) SIN, \SION,SiO, #ITH 2R )5 Fl H
WE B, F 3 B A2 77 48 Hitachi-LE4000A B2 G ML
TrEAR B AR T RO R T4 LB i R R ALY
PR B E R ) B RUBE CAFMD L i
T 5 U (SEMD 422 fioh R D048 55 52 28 X 55 56 25
HHEAT 53 BT FRAE

=F— T
1 mem
(a) TEWLA BRUTRA
(a)SiNx, SiON, SiO=x deposition
e
—— EHAR
—— B
(o) BAEREIREE
(b)BM coating and pre-bake
E e .
—— EHA R
—I— B

(c) BAEREIRDE - B
(c)BM exposure and develop
Bl 1 A S 30 B B 1Y) 25 T AR A
Fig.1 Process flow of BM pattern on inorganic in-

sulator surface

38R T B OR AR B  A 3 Th Ah B G PR P
5R B IR L AR SRR M T A 2 R0 . AT ULAE /Y
SiN, \SiON.SiO, #HERM#F T T O, /He F &+
PRAE B, JF IR 5E T 45 B R Ak 3 2% 1 XoF R I

B0
3 ¥RAZRLET®

3.1 AEEKRXE B BN

Bl 2 B F ) B R R T R FETEAN
IF) 5 JEC 2 1T A0 5 B R R v A Ok A B AR R
UKL 235 5 b 7 AR 6 T AE B B SR I O
IR RRE T2 B FETE SiO, \SiONLSIN, =
ol 356 JP 3 THI 349 A7 76 AN [ R B2 ) 5 P L o R 1 R
[ o R ~) 28 M~ 100 nm 1% ~200 nm; I
HL7E SIN, 2 1 240 P4 1 5% B2 d5c o ™ B, 2 T KL RE
B KL 3 TR

AR AR FE R TP SIO, .SION,SIN,
AN T B 5 2R 18T 109 S5 KRR TS R TR R B0 (5K
R L anlE 4 FEaR) < i TS [6) 3R 2 1E 1Y
HoRAKVEA TR, R 1w 4y 1 5 BAEBE 4 T AR ]
FIABASTR] , PR ot R R W A 3% 1 ke R B AN T



%56 9 KB A SR A B OOV 7 A 21 R A PR B B R 917

Substrate: SiOx’ |l substrate:SiON “. -« A substrate: SiNx
Roughness: 1.72nm Roughness: 1.06nm Roughness: 3.06nmi

Substrate: Glass
Roughness: 0.57nm

4.2 nm

-5.3 nm

0.0 Height Sensor 10.0 pm 0.0 Height Sensor 10.0 pm 0.0 Height Sensor 10.0 pm 0.0 Height Sensor 10.0 pm

P2 SRR LR [F) 2RI SR 5k B 1 AFM & A

Fig. 2 AFM images of BM residue on inorganic insulator surface
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Fig. 3 SEM image of BM residue on SiN, surface Ak B 3% T Ak E/‘J%ﬁ:ﬁn%% 1FiR .

R1 O/He EHFHLBEM

‘a Tab.1 Parameter of surface treatment condition

Gas flow/ Power/  Pressure/
| A mE——— Time/s
§ ml ¢ min ' w mT
O, : He=  300/500/
e | 300 10/20/30
J 300 ¢ 30 800

SRS LR BEAT JRAE M T2 2 R R
KM AT O, /He %%?MMLEE AE 5 A 2 TH BR

Pl AN [R5 7K e kA LU I I VAT A 8 B IR I R I % T () AL RS
Fig. 4 Contact angle between water and inorganic insulator BE L4 BRSO

.l Substrate: SiON
Roughness; 0.71nm

Substrate: SiOk

Substrate: Glass ;
Roughness; 0.79nm -

Roughness: 0.50nm

Substrate: SiNx
Roughness: 0.69nm 4.2 nm

-5.3 nm

0.0  Height Sensor 10.0 pum 0.0  Height Sensor 10.0 pm 0.0 Height Sensor 10.0 pum 0.0 Height Sensor 10.0 pm

P 5 SRR TR A IR HE IR R T Ak B Y AFM [ R

Fig.5 AFM images of BM pattern on inorganic insulator surface
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Fig. 6 Effect of surface treatment on contact angle
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