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(54) Title: METHOD FOR ALIGNING FFS-TYPE LIQUID CRYSTAL DISPLAY PANEL

(54) KRRATR: FFSAVH

B
HiEE 4, BRI

S5 i B PR AL | A

)
ik WWEK\

K7

$1 Provide a rubbing alignment material, a photoinitiator, and a photosensitive small molecular
compound. and mix the rubbing alignment material, the photoinitiator, and the photosensitive
small molecular compound to obtain an alignment film material

52 Provide an array substrate and a colour film substrate, respectively coat the array substrate
and the colour film substrate and cure the alignment film material, forming two alignment films;

$3 Perform rubbing alignment on the alignment films,

S4 Positionally align the array substrate and the colour film substrate, inject liquid crystal between
the array substrate and the colour film substrate, and form a touch control electrode on the side
of the colour film substrate away from the array substrate

S5 Apply a voltage between the touch control electrode and a commen eleatrode such that the
liquid crystal between the array substrate and the colour film substrate rofates to a position
parallel with the array substrate, and at the same fime, perform UV irradiation on the alignment
films s0 s to polymerise the photasensitive small molecular compound in the alignment

$6 After polymerisation of the photosensitive small molecular compound is complete, remove the
voltage between the touch control electrode and the common electrode, and stop UV irradiation

52

D HE:
MR IR N T EY (31, R (3) AR e

of the alignment films, forming a plurality of polymer bumps on the surface of the alignment fiims,

and the plurality of polymer bumps causing that the liquid crystal remains parallel to the array
subsrate.

Fif S 7S AR PRI 1R 7 ¥

(57) Abstract: Disclosed is a method for aligning an FFS-type liquid crystal dis-

51 play panel. The method involves adding a photosensitive small molecular com-

pound (31) in a rubbing alignment material, after forming an alignment film (3),
firstly performing rubbing alignment to align an FFS-type liquid crystal display
panel, then applying a voltage such that liquid crystal molecules (4) rotate to a
position parallel with a substrate (1, 2), and using UV irradiation to polymerise

* the photosensitive small molecular compound (31), forming a polymer bump (6)

such that the liquid crystal molecules (4) remain parallel to the substrate (1, 2), the

4+ pre-tilt angle of the aligned liquid crystal molecules (4) being zero, and with the

premise of retaining the strong anchoring force of the alignment film, the pre-tilt
angle of the liquid crystal molecules (4) can be reduced, and the display quality of

“ the FFS-type liquid crystal display panel can be increased.

— PHFFS TV it 27~ M AR O BC 1) 7V - 125 AR BE BRI

ITEERERC IR, PEJSEEFFSIMR B R mAR S, 2 5 BN &
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FFS &% &4 B T~ @R A B &) 7 ik

AL
KA PR R THARAE, LLHE—F FFS A& & 27 @R 6 B s
Tr %

AR THARGLE, &ah RT3 (Liquid Crystal Display, LCD) %
FTEHETEEREA SR, A9, EEREATE FHE, M
ZA R FFA, AL MAMAKTFHE., KFAAN. LiiAdwm, & Xt
HAE LB TR T 0, RAHBFEILF IR,

BRI G E 7 AR, B AT LR &2 TamT e A
AT AR EA ¢ & # B @) ( Vertical Alignment, VA) &, ¥ & 7] ( Twisted
Nematic, TN) R #i2#% 7] (Super Twisted Nematic, STN) &, P4t
# (In-Plane Switching, IPS) & . A% H % (Fringe Field Switching,
FFS) #.

¥, FFSRERMETEREIAGFE. JTRAFRE, TR
AFFIRTEFRE, LEUFHEMRA L. PTIEE FFS AUk b 2= @)
A AR AR B HIE RSB E (Cell) Megkeh (LC) T A7 F AR
@ ResE, FAREEZ, ALTRAAGERT, AERF2R., B,
FFS A& o &7 @ T R b o T 23 ATK-F B s, I B e R 8 0.4
EHEBe® (Rubbing ) A tBud @ft, 4, BEm&GeEARrEkdh: @i
—A LIRS T R R e — R @ ) e A, R R T B R
WL L e A R TR S, AR T, Hitw/E RILE BRAF R
B R A RALT M, (BB R B ARG S T AR K, F—ZRENRE,
At E . MBS R A ARG RS T e
( Reactive Monomer, RM ), AR ARG, A EREME G, iR HEE S
B 7 @G R— AR, BAREI (UV) B&RM#F RM f£ AL
SR H A A RA R AL, & A KA A (polymer bump ), A 3| & @) R,
BTG T REH SRR a0 T TR A, RITE, 25/
HFEER TREABREAOMENREZFHGBREF IR, LEALZRRK
M4,
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e

KAAZE

AE BB 69 TRAAE—H FFS AR AR TERAELE 5 ik, B E
RFEG IR NIRRT, IR o TeHMA, #9 FFS B d
B TFEMHRE R T R,

A FEI LR B 6, KEPRET —H FFS 2R & 27 @M e 7 ik,
WiEe T SR

S S1. REBEEEGMA. AREH . ARBEITFEY, &
BTk BEHLE @ AT AE. BARL A . AR B o T A R FF B BL &) IR AT
*F;

FUR S2. RAEMED| KR AHIEAAR, FEPTEBEEARAIE 7] AR o
R R A S B GBS BRAT AL, TR P B 6 AL ;

B I 2 AR 6148 ATRAM . R TFATRAMR Lag b dAr, kFo
UM E A B R TR S R E ey R; PR NS bE ki s
B EATRARF @B, PridfF A Bt i e B £ B AR

V. S RN EuI A PR g 2SN PO

IR S4. KPR %) AR AR AL R &, EATRES] AR F
IE AR Z BN A, TR IR AR B P TR 7 B AR G — M R ik 35
R, PRk fkds ek ik 4 B & KR AR 4G -F 8 ek

HE S5, AR SRS N LA Eemd A, BFEERY
IR IR Z ) 0GR dh e 55 3] 5155 KAR-FATOMLE , R B AT A ik e ) I 2
AT UV R, #1386 F a8 F b s

FI S6. BN TFEMBERLE, WELEI LRI BB N 3
WAL A G R, SHFIEEL G EUEAT UV R, B @ R &R
AR A, Pk AR ARSI K R Sh R 5 ) E AR T 4T,

Pk Be @) IR AT AL LA F 69 E 28 4t 0.1wt%~1wt%.

B ik Be ) B AT B AL A- e £ E 8 bbb 0.1wt%~2wt%.

Bk B - F e A R TR b oaT.

PRk B o TS b9 4 5 X4 -
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PIT i R BE ) AA S BRI e,

BT ik 5 B S2 o 38 i B A2 B AL P A Be @ IR AR, PR B S A2 6908
JE A 120°C~200°C, BFiE] 4 15~60 4-4F.

BTik F B S5 T e fE AR 4 AR L 3k AR Z ) 49 8 R KA 5V~15V,

Bk F B S5 At BTk B @) IEUEAT UV EREE UV k64K K 365nm,
4% 4 30mj~100mj.

B ik Ak ds AR GG AR 4 1TO.

AL LR AE—FF FFS A% dh B~ @RI G 7 ik, @354 T k.

S S1. RAAERERaHH. AL H . ARBRISTFIEY, &
BTk BEHLE @ AT AE. BARL A . AR B o T A R FF B BL &) IR AT
*F;

FH S2. RN AR AR, EAEHRERAIET] LR B
R iR A F BB IEAT R, T R B ) IR ;

PPk 5] R 638 AYRIEAMR . R TAYREMR Eeg s dim, &Fa
SO L ek B, R TRASY%E FHRE R, PR NEahiEs
B EATRARGT B, FTiRARE WAL ) BT P ik o B E AL AL,

B S3. st AT B B B AT B e AL B

FIBE S4. FPTRED) AR A HBEEABAALRE, EATERET AR EH
JEEARZ B ENR T, FTEMIEEIRE B TR E 7] AR 6§ — M R xR
FEAR, Fridfkds SARhE 4 E & MR AR T @ aag,

S5, AR RR S SR e R, EFET]ERE
IR Z ) 4R dh o T2 48 3| 5 15| MR- ATO94L H, B A AT Pk B s
JRBAT UV R, 18438 B 69 B T a

T S6. BANSTFHEMBLT LS, FFEABIESRE N L
WAL AR, FAZibxt B@ AT UV R, PRk Bed) i o & d
ZAREMHILA, Tk S N R HRAEIFITE R a5 FTRFLS R AR
FA475

Hob, PRk Ed AR T AAEF T ET 4 H 0.1wit%~1wt%;

E, BFARGEMBFRERI>TFLEYMHETZTE »ILA
0.1wt%~2wt%.

KA EGA ZHR: KA PR FFS A& ah & T @R B 7 ik,
B R BB N B R T, RS IR RS AT
EYiEG), MUS12/F FES AR R TEHARE, X5 Bbind E1EF %4
o FasE3| 5 EMFATOE, Filid UV RBAEFR R TIEMER

3
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L, BREASM LA, 1RG0 THRES ERTFT, ARG T
AR AR, B ERBFRGERGT AR T, BIRELsT6H
/A, - FFS & ah B 7 mR e o /f.

P B 5.8

ATHRIFE—F THRALPGBFIEABRERNE, HAALTH XA
Ryt mit A EWE, KoM EUREAEX SR, IR KT AL
B A oA PR

W E F,

B 1A 2 KL FFS AU b B 7 @A 6 B @) 7 ik 69 5 5% S2 FafF
BSITEHE,

B 34 4 h KL I 69 FFS AR §h B T MR 69 5L ©) 7 ik 69 T 3R S4 697
EH;
B 5 h A% 8R4 FRS A& oh
B 6 K%L B4 FFS & & ah
B 7 A AL 49 FFS A& o 2

TG F =T R SS &R,
FEBRGTRE FEH T RS TER;
TR GG BLE k0 ARAZH .

14
14

ko kg kg

ER LT X

A F it —F R KR AT RIRGBEARFEALHE, ATHERLHN
BIARIE LA R B AT dm g A

HAWA 7, KEPRLE—F FES AR LB T@RMES F ik, OiF
4o F IR

S S1. RAAERERaHH. AL H . ARBRISTFIEY, &
BTk BEHLE @ AT AE. BARL A . AR B o T A R FF B BL &) IR AT
#t.

B, FRRBL@ EADE R AR F G E ST E oA 0.1wt%~1wt%,
I ik B 6 AR B AL M B b h 0.1wt%~2 wt%.

BARMe, ik BEREC & AT A il o4 R B &) P SRR 69 B @ I 4G A
fRik i, Bk BIEBLE AR A B BLE AR (Polyimide, PI), FFidgt ) 4F
bty h BB N T, Rk, BT BT e egib 3 X T
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0

N\

M

T S2, 4wl | ol 2 FfF, RAEED AR | FB AR 2, EATE
FIEFAR 2 A5 ) AR | B4 AR A 5t BLEL e IRATEE, T A B it 3,

AR, PrRMER AR 1 03E: ATRZEM 11, & FAREM 11 Lagn
U 12, X TALEM 12 L% E 13, X THIRS%E 13 Leytet
WAR 14, FTEBIE AR 3 694 MR, EFEA T FFS ik ah B T @R 469
HIRERIGTIAES, S RFE maid,

P HAKH, Prid ot AR 12 A% B ZAREM 11 89 F@maig, A
WARE B 14 HEA e EEBE, MmiBit ok dig 12 o dd
14 FRENG R, VARFR ST ETFAT T ARG T8 A ks,

Féadh, PTR IR S2 18 i A A2 E AL P A Be &) AT HE, P A s
HIF2 498 E A 120°C~200°C, BFIE] A 15~60 H4F, P B IE 3 F oAk A &
T B F A4 31

T S3, wh 1 Fl 2 Fra, ARG 3 HITERERGLE,

EARH, PTiE-FIR S3 BAR bl i —A 2840 32 ABEBE 3 LR B
e—X T e 69 AAE,

T S4. HARE 3B 4, FPTAES AR 1 FHBEER 2 LR
&, EFEMEI A | SHBER 2 ZHEANRLST 4, FEBELR 2
B PR AR 16— M s AR S, TR Ir g S hES B 24
B AR 2 65-F @ B AR,

B M, PR B S4 P e ST 4 EEFEROREE RG34
EHET, HR—AERKGWETIRA . PTARRIEEM S 6944 H k4R
4 (Indium tin oxide, ITO).

FIRSSEAWE 5, AT AR O S HAEEM 12 X kb /E,
1EFF D) AR 1| HHEAR 2 Z R ek aT 4 =32 5% 5 LR 147
0B, Rt Ak G g 3 34T UV R, 2FFGE 3 PagR ko
FAiea4 31 Ko

Bk, PPk H B SS Fikdh T 40455 5% AR | FATHIL B 48
GG RFTRR A T 4 R GENE IR 1 FAT, TR GSGST 4 Ak

5
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AR 5 Gk B 12 Z 08 & &, R 4] T AT 46 T A 22 45 B A BB H K6
FAAA .

HARH, PTRFIE S5 Fieimfefgis it 5 ot dig 12 699 /E
KA SV~15V, Bk H B SS dxtprid i@ iE 3 347 UV R e UV e
KKK 365nm, fiEE A 30mj~100m;.

Bk, ERZGHRLERG T, FFERADNS TSN IRERE
#y it A2 4e

T S6. HAMAE 6, BAbaTed 3 ReTeLE, #ELER
fRiz AR S o wAR 12 2\ 6wk, FAFEstRRGE 3 3T UV RER,
PrikBee i 3 69 R Em R % AN AM A 6, Tk AR A DAL 6 143 PT
RR T 4 RIFEET LR 1 FAT.

FLAR My, AL B 694Kk e A5 F BT R 6 B o T 4h 5 B s R 3
HRIFHEE S, AL I RGEH AT ML SR ShrT 4 £, &F
Z A EBADEAER ), Ema i UV LBAHHELT, BT
oW B B ke R Bk T 4 AREARR, AEMEFRMST 4
B 2 e RAE LA A LT AR, A TR —0 G, AL GEG
TR A BT A, BONERR, RAIE @G E, A FE—
AR, KA AT RBR S, BRARLETRKEIARES R
K.

TR, AEYPRE— FFS BUR MR FEANERE T &, L
T BB S AR e A B o F LAY, EBLE RN AR JE S HEAT R
®, MU FFS AR d R r@mmmsE, /6 b /27 mdhs T
35 ERPATHEE, HFilid UV RBEER > FheHhEs, #
MIEA M AL, AR RS T RS EAR-FAT, BE B 69 R0 T 6T
AHE, BERBRAEBMEAGITRT, BRERLSTOTRA,
AR I+ FFS AR dh & T @R G R T o0/ .

PAEFTIER, sFF ARAURA S B ARAR R, TARERL A GHE R

6
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R A & R

1. —#F FFS &% & B T~ @Ry o) & ik, T Sk

S S1. RAAERERaHH. AL H . ARBRISTFIEY, &
BTk BEHLE @ AT AE. BARL A . AR B o T A R FF B BL &) IR AT
*F;

FH S2. RN AR AR, EAEHRERAIET] LR B
R iR A F BB IEAT R, T R B ) IR ;

B I 2 AR 6148 ATRAM . R TFATRAMR Lag b dAr, kFo
EEM PG E. A THAL% E LGB ET O, Rt ambhis
B EATRARF @B, PridfF A Bt i e B £ B AR

BB S3, At AT A Bu) IS AT R AR B @) AL 3

FI S4. KPR S 7| KA IR R &, EATRIES] ARG H
JEEARZ B ENR T, FTEMIEEIRE B TR E 7] AR 6§ — M R xR
R, PRI e R 2R ARG @ AL,

S5, AR RR S SR e R, EFET]ERE
IR Z ) 4R dh o T2 48 3| 5 15| MR- ATO94L H, B A AT Pk B s
JRBAT UV R, 18438 B 69 B T a

T S6. BANSTFHEMBLT LS, FFEABIESRE N L
WAL A G R, SHFIEEL G EUEAT UV R, B @ R &R
ZAREMHILA, Tk S N R HRAEIFITE R a5 FTRFLS R AR
47,

2. oA ER 1 Frik 69 FFS Bk dh R T @M B 7 ik, £, ATk
Be @) AT AL A F G EE T 0 h 0.1wt%~1wt%.

3. 4o A 2K 1 PTid ey FFS B ah BT~ @R EG 7 %, L+, Arik
AL @ AT BB T A B E 2 A 0.1wt%~2wt%.

4, JeARF|ZK 1 Frik 69 FFS AR dh R T @R BL& 7 ik, £ F, Frik
BN T AREERE T,

5. 4o A K 4 PTik 64 FFS B & ah BT~ @R GBS 7 %, L, Arik

N\
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BT eg ez X b

6. R A EK 1 PTid 64 FFS Ak ah BT @R BLE) 5 ik, L+, ATk
FEEBL G AR TR BRI

7. 4oAF| 2K 1 Pk 6 FFS B B T~ @R eG54k, L9, Pk
F B S2 o i A2 B PTAR BL @ B AR, AT RIAZ 6908 A 120°C
~200°C, BFIE] A 15~60 447 .

8. oM A|EK 1 PTiL 49 FFS Bz ah B~ @R B 5 %, L, Arik
F B SS P ehm R Ak dw AR S o 3E BARZ ) 69 8 R KN SV~15V,

9. 4ok A &K 1 PTiLéY FFS B & ah BT~ @R EE 75 %, LF, Arik
B S5 P FTAALE IESEAT UV BB UV egKh 365nm, f5h
30mj~100mj.

10, 4t A 2K 1 Ak ey FFS Bk sh B T~ @RG B G 7k, P, FF
i fdE AR 69 A A 1TO.

11. —#F FFS A% &4 B~ @ e ed) 5 ik, itk T HEK:

S S1. RAAERERaHH. AL H . ARBRISTFIEY, &
BTk BEHLE @ AT AE. BARL A . AR B o T A R FF B BL &) IR AT
*F;

B S2. REEF| EBRAIRAA, FPTRYBIESAE T MR L5
R iR BB AT, T B ) I ;

Pk M5 AR €46 APRAM . R TATRAMR Loy ek, &Fa
UM E A B R TR S R E ey R; PR NS bE ki s
B EATRARF @B, PridfF A Bt i e B £ B AR

B S3. st AT B B B AT B e AL B

IR S4. KPR %) AR AR AL R &, EATRES] AR F
JEEARZ B ENR T, FTEMIEEIRE B TR E 7] AR 6§ — M R xR
R, PRI e A& B 2 NI ARG @ AL,

S5, AR RR S SR e R, EFET]ERE
IR Z ) 4R dh o T2 48 3| 5 15| MR- ATO94L H, B A AT Pk B s

9
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JEHHAT UV SRR, 1E4F8 @ IE F 69 B 9 F AL e-d b
FI S6. BN TFEMBERLE, WELEI LRI BB N 3
WAL A G R, SHFIEEL G EUEAT UV R, B @ R &R
ZAREMIA, FTiE S AR ILERAEIFIT R R ST RFLE7) M
5 FAT
2, A EM AP ARBAGEET A 0.1wt%~1wt%;
E, BFARGEMBFRERI>TFLEYMHETZTE »ILA
0.1Wt%~2wt%.
12, doB Al ER 11 Brif 6§ FFS AR R T~ @RS 7k, £+, FF
10 EBK D STFAEMAHRFEL T,
13. HeAx A2 K 12 FFi& 49 FFS A& ah B T~ @R BLE 5 ik, B9, FF

_—

o

BB TF A i A K
14, 4oAR A &K 11 Frid 69 FFS AR S R T @M B & 7%, L4, A
& BB ) MR BT e,

s 15. deAl 2K 11 BTk ey FFS B dh B 7 @mAnegBe s ok, £F, A
HH RS2 P ITIRHEHIAZ B AP B AR, P IEBIA2 6458 b
120C~200C, B i) % 15~60 44F.

16. 4oAR A &K 11 Frid &9 FFS AR S R T @M B & 7%, L4, A
R PIR S5 F b e fixds WAL AL BN 8 @B KA SV~15V.,

20 17. oA A 2K 11 Frideg FES A% dh B T~ @B e 5 ik, L%, FF
KB S5 b PR ARG AT UV RBB 84 UV gk K 365nm, 4654
30mj~100mj.

18. 4oM &K 11 ATk e4 FFS A% & B ~ @M Bd ik, £+, Ff
W ik dE AR g A A 1TO.
25

10
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