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1 Step 1, provide a TFT substrate, the material of the pixel electrode thereon
being PEDOT, PProDQT, PEDOT derivatives, or PProDOT derivatives doped
or not doped by graphene; form on the TFT substrate a black matrix;

2 Step 2, provide paired electrodes, a first electrolyte, a second electrolyte,
and a third electrolyte; the first electrolyte, second electralyte, and third
electrolyte respectively contain red quantum dots, green quantum dots, and
scattering particles that are modified by a modifier;

3 Step 3, use an electrochemical deposition method to deposit a red filter layer
on a red sub-pixel electrode of the TFT substrate;

4 Step 4, use the electrochemical deposition method to deposit a green filter
layer on a green sub-pixel electrode of the TFT substrate;

5 Step 5, use the electrochemical deposition method to deposit a blue filter
layer on a blue sub-pixel electrode of the TFT substrate

(57) Abstract: A manufacturing method for a COA (color filter on array) type
array substrate, using, instead of a transitional ITO, PEDOT, PProDOT, PE-
DOT derivatives, or PProDOT derivatives doped or not doped by graphene as
a conductive material of a pixel electrode, using ProDOT derivatives or
EDOT derivatives that contain carboxyl groups to modify quantum dots, and
by means of the nature that the conductive material and the modified quantum
dots can be polymerized under the action of an electrical field and the pixel
electrode pattern on a TFT substrate, using an electrochemical deposition
method to form on a TFT substrate a quantum dot color filter film which com-
prises a red filter layer, a green filter layer, and a blue filter layer. This inven-
tion can realize the zero waste of quantum dots, saving the use amount of
quantum dots, and save the use amount of indium, reducing the production
and development costs, and protecting the environment; moreover, the ob-
tained quantum dot color film is connected to the electrode layer by means of
chemical bonds , having a higher connection strength, avoiding the occur-
rence of the defects such as peeling off caused by the insufficient connection
strength between the photoresist and the substrate in the traditional process.
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AL A DR AAIR, KB A —F COA B M7 s 0 4 &5 ik

WA R THRARGRB L, AR FEEG R TR EE KA R
5. =F.% (Quantum Dots, &4k QDs) @5 & d [[-VI. RII-ViktE4
R IRT R E R F IR ks, BRA—RALAREHTHAZ
m. §FEFEGEERT N TRHE B LA KT EARFE, 2
FREETIRIRE L, HRARLEMNRMA G ERE T T 2 EK
M, FRETERETESRG MBI AGHE. MEZ T RHRT
Boly, ERAFRGMm, MENYETEATENEZNEEARETTEZTH
EERASAENREMMENE KR, RAAZT EOREE R AAEY
‘AT MK, BdEAlETEORT, ALK ERETUEZEANTL
FEIR., 4oFEL4E (CdSe) #9RTA 6.6nm B £ 2.0nm, H&Z LK KA
216X 3K 635nm “HA” £ B KKK 460nm.
AAZTEMHERLCEREY, A4AS. AALRETARLS
FEMHGR T EHEARSETEH GHETFILME, FLEAERT
FEFPTHBMRALTEREGERAECHERES. B, A SEX
AEFRET =T EEFRMHAETRSLEETH (Thin Film Transistor
Liquid Crystal Display, TFI-LCD) ¥ & F, HE¥420EF 25K EL
TET-LCD #4#%BAH LA Z B AMEG XE, RAZTFT EREEANHERL
FEL, [VAKPEE 69488 TFT-LCD ¢y E A F ik %, F R ZFe LT8R,
R, ERETELGRBRRAL KR, #mATHEETTEHESF
FVATFIUAEA: F4, T 8/MEAAKZE, miRe TFT L2 4)2F5
27 200 A Loy &GE, BmARETERIRRA TR, LAEEET
EOLA IR GG MR K, XA E T SRR IR 69 AR o B e B 48 s
IRMHARRKARE, FEERXEGHLAL; LA, ETEMBHITELEAH
FH, AAZFEFRXENETLER IR FHRE, ERRTFIE
FH Bk, AR BT EAZIRAR FEALR BB Z KRR E T8 R B,
COA (Color Filter on Array ) & ARZ¥F & &5 &7 KR Lo
R, UHRFEEEL. T COA MY BT ERINFLEHIE LR S E7)
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Btk B R 4% 5 PEDOT ik A4 4, 7T oA KR -l i A ik %,
PR, BAEFRILS A E. & EMH/PEDOT & -3 9IE RATFHRIR T Z,
HAEME, MAELA, TR BGBRARMRREH R Z 69 1TO, FFET AR
W PVD 8948, BIRAE A, EEHBF @A EKQT B A8 R AT
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AE B H 69T RAE—FF COA B 5 5] M g4 & 7 ik, @it
AR R TFT AR EH mLigire,, 46, REERLEMN BT EHE
KA, BN ETEHECEAEGREF EARL, TYHETEEAE,
ARAK, BRI IR,

A FEIR LB 6, KERRET —FF COA A 7] KRG FEF %, &
F4e T I

FH 1. BAE— TFT 245, Frif TFT B4R a4t RIEM . X FATREL
M B8 TFT &, VAR T TFT B L9 E, Eb, iRz a2
BRMEREGHEANCETHEOR., BANAGETHRELH, AFARE
FAEE wIL;

A, PR SR MA h Sl AARBRA & 246G PEDOT.
PProDOT. PEDOT #7447, X PProDOT #7 4 4%;

JEFFR TFT B Efs FH# A, 4. BF5E SmeE R B A MR E
G 4B %,

B2, BT M, Rbd, F—afa, Fo_wifR. AR =4
MRk, Fridst e iR S35 b . BR T ATk g AR b ag /st ddn i
T, FFdRSAT S AT B 5ETA TFT A beydei e, 4. 74 %
W ARARST IR E; ATRH — AR BB FS e T AN A
AU R R IR, TR S IR R A GG RS 69 4L &8 T 5 09 A AL
W R R, BT R B Z WA R L ARE AR S B4 69 B A 9 AL AR
SRk, Brid A b wARAE R BT 48 ) R ek ATAC
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WA L TR a bt Ed /R, Bd 5, EESFHYRNERT,
Bk TFT AR L FHE oMMty % — gty e 575 by
A ELETIRELMEAE TR, BRNEWNH B e L AR
KRR, THOELETERARINCETREAME, MR RERANLE
FIEE B EHRBEALE AL, BT RE N, FATELEE
KEWBEEB|—EMLE, Brd, Kb TFT AR, sTain, e dig,
FAE A AR R BEATHE

B A, Kbt iR 5 Ak TFT AR —RlIEAZ & 9k
B, A8 S A TFT B4h. sTaaib Ak a8 de 4 vk, 3t TFT &
W R G e TR e E SR, B S, EEY AR T,
BTk TFT AM L0 EFRERBMIEN F - BAR R 4% E ST 5 LY
AR A 5 4R E TR E RARE A RIRR L, F)BRHME A R 828 A R
BRR A, WHGEETRAAINGEFHRETEME, Ky EHiA%E
FREF UL RBEANLLEIENE,; R BT RAITE, FATLALER
REGBRE XD —FAS, Wd, Ik TFT EM. sTRiR. AR,
FAE A U F) #EATE o

PH S, Extwin, AR 5T TFT AM—FZAZH Z ik
¥, AR FE&E TFT AR, st s A E 3| dl i, xF TFT &
W e TR E LM ER A, BEE, £IEWGEEMERT,
Frik TFT A48 Log 3 & -F 152 SN UL 6 5 = d iz W 698U Bk a9 is
W5 B TR E AR A RIRE L, ) B E-4 ) f e 2 1] K A SR
B, $HhEAPeRsileTREivunt, Admoil s EE TR
FUMEREAN R EIRE, WL FIRRETR, FPEAEGERLE
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0 0
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(o] O
S , X% R1 % CH;, R2 4 CH,, R3 #
NN
10 Friere, .5, e dF.5. AT FGEZEA 20m~10nm; AT

AEETEAHEE ZnS 69 InP T 5, FFEZEET EAHEE ZnS 49 InAs
T4 B hac. Bé. REVHIL.
Bk B¢ 3-5 o, @it ARiTAE P, PR TFT Bk Beden/4/ ik T8 %
o, AR A A0 6 OE B A AT AL AR A 0.7V-2V e EAA R B, stk
15 4 0.1s~100min,
BTk F 5 3-5 o, witfadAzw, stATiR TFT A Begen/s/ 3 T4 %
WA G E S B AR GEIES 07V-2V ¢k AE Ik, Ehertk A
0.1s~100min.
Bk F IR 3-5 v, @R AR AR R, STAFR TFT £ b6 4/G/ % 1o
20 ARG IE S A FKEA 11V, BIEETR AR H 0.1s. KA 0.4V,
AR A 1s 695 kAT, IR 15 A B .
Bridfh—, =, ZWBROEE&EFT kA AABaeET L. 6%
T8 BEEHEL e ST, FR# 1 uM~10mM 49 53 BH A
BRI, RBEEFIRBRERT A | uM~10mM #4184 7], 4t
25 #F 10min~12h &, oA FRBEMASHNaEET L. FEFT A &
W EHr,
BT iR A ML R R ) & T k. REF ML GFEA,; Brid Ak
WAL H Ag/Ag+ AL EAR,
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Mo H4 0.15M W TN a8 R 0.001M ABR4R 09w Sk rd/ T IE
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BTk H B3R 3-5 %, AT TFT AR, 3fdih. Fefpb e g #4757 el
A AER A T

AREEFAE—FT COA B 7| EAM g5 &7 ik, ST IR

WA 1. FEAE— TFT A4, FFrik TFT B QssATEREMR . & TAERE
W6 TFT B, AZGE T TFT B Lyt Z M BE, £¥, it an i
BRI E AN CETHRETER., BAGETFTHRETER, AHENEE
FARF B

o, PR E A BT B A X ARE A & EH 4 PEDOT.
PProDOT. PEDOT #74 4. 3 PProDOT 474 44;

i TFT B b4s FHA4. 4. TR Eame g REAHAL
& 48 15

W2, BT EM, A din, F—affR. FowiR. AH =
MR, Pt SR SLiE B AR . BIR T ARSI AR E e AT g
T, BT A AR LR 5T TFT AR Legdeiher. 4. BT4%%
WARARR IR E AR S — R QAR RS M E T A
AU BB R, TR 5 W fRR A QARG F G 69 52 6 T 2000 AL
R R R, TR S W RIR ) SRS SR A8 68 B UL 69 T AL L AR
JR Gk, PR A ph A B AT H s ) SR AR AT RO

BT 546 7] 694 F M XD

ol ol
)’k )k I i
Ry Ra R
o R? oH N )k )k
O Rj OH
0 o} Q0 o}

3 S ,

tdr, RI. R2. R3 3 120 s BT o912 4,

B 3. Kt i, Rewm 5 TFT R4 —FEAZE —d ik
B, AR S EE TFT A4, st b Aok ag 2354wk, 3t TFT &
WA E TR EECHMAENERE, BRE, EELGHGRAERAT,
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Frik TFT AR LWL 6T HRESRMILGF —LMaReise 575 Lty
BAA S e TR E S A LR, B H b e e LA R
RE R, THUEFTEARILET R ERRE, MmaR EHALE
FARE B EHRBA L E RN E; sl aibF R, FATiLL
KB BEIRB|—EAZ, Wid, R TFT Ak, sTwML., Fo R dig,
A& A AR BEAT I s

IR A, FaP ek, R eiR5mE TFT EA—REAZ S —d itk
b, AR S &S TFT £40. A5 A e e ek, t TFT £
W AR e T E el A, BEE, AERGGEALEAT,
Frik TFT AR L E T HE OB M R E — LR NG e 7.4 B
AR A 5 4R & TR Z AL A RIRR AL, [ BRHEA 7)ot 18] 2 & & %
KR, WHEEETEARINGE TR EFOLMBE, MR EHAE
FARE M EH RIAGEIERE; e RALF IR, FRTEGE R
REG R AP —FALE, Brd, IRy TFT A, sPwii, A daig,
FHAE A HUE A AT

FH S, F ek, A wiR 5 TFT A —FRAZ| S Z 4R
¥, AR FEE TFT AR, st R b A B34 dl e,  TFT A&
R WA B e TS ERBERERE, BRE, EESHGINMEAT,
ik TFT A4 63 6 F 85 QAW IE6 = WALR K 685 W b ag1s
WAL EFIRFERAME A RIRB L, BB 7 7R e 2 8] % 4 R Bk
R, WA BFARIN B ETHRFAME, Admoil ERA K ETHK
FUMEHREA L EEIE, EH SRR, FIrEEERLE
BRELR —F G, ¥d, Bl TFT A4, T8, Ry, 1
JR A A AT s

BTk F 5 3. IR 4. Fa IR 5 T AL BIRF 94T, BT PTE F 5K 3-5
B, ETRGEZLME LRI OHEMNTERERE. BNGEELE. &
BABERLEHETTFEHEERE, KmblF— COA A7 4K,

HoAr, PR R WARE G B & M40 PEDOT; AT ifAS4h A
e F e M X A
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Ey, rRaé 15 e85 T.85 . ZECHH RS2 A 2nm~10nm;
Frikere & F 5 AHEE ZnSeynP 2 F .5, PIEREE T EAHEE ZnS ¢
InAs &F.%; Frd#ciBtihae. BéE. RiER G,

£, riEE—. =, ZRBARNEESEN: BRaBaEET A,
GeTT.h8. BKEPFLA R T4, Jdz 1 uM~10mM 495 504%
NA MR FEITE BT, REA 1 uM~10mM 694546 %), #t3E 10min~12h
B, AR RmEAARIS G ae T A EET R AREHE,

o, BT IEIR IR A B TR, REH A IER,; FT
AR EAL A Ag/AgtA b BAR .,

AE AR BACR: AKEAH COA R ME7| AR ey &7 i, 1EA54
H R ABLEA L MG PEDOT. PProDOT. PEDOT #7445, s PProDOT
FT A M ARABAE G 69 1TO M 418 F BALG) TR AL 428 A8 #3549 ProDOT
#rAEM R EDOT 4T A MIEM ST .8, AALELHER Fo s L RAs
BMER . AR TET AR e S B £, 8 QL Inme)F ki TFT
AR EFROFAEERLE, KEELE. ABEELENETIHERE
RIZ, EFERAEREI AR BEY, KRN EROLHRGETERE
AR o i Ak, AMAETF RS QMR THSER, ®TENE
FRERE, BH5RAAQHEELENHE T Elak, LE®EANHEL
B, AXERGTETEHAR, BNEBETEAIN ZRAL L, KmE
R A . RIS, BRI ETF oAy s e BEEE, A
R OEEBE, BT ANREAREBERBEATEFHOHNEETRY
JEE

B B BLHA
TEESMA, BdsP AR A BIREZET XNiFmd, RN
CERFTRAEMEZHRERHIL.
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WA T,

B 1 A ARL e COA B L7 Kan b4 & ke = B AAEE,

B 2-3 H AK P4 COA RED| K4y 8| &7 e T 1 -7 5B,
B 4-5 4 KL P COA RIES| AW eG4 &7 2 FRIGTER,
B 6-7 4 K 69 COA B %3| eG4 &7 F PR 4 097 F B
B 8-9 A K& 4 COA R KRG H EF EN TR SH=EH;
B 10 4 AL AR 44545 COA R EZ AR THER R TEHE.

SR EH T X

) Bt —F BE KL BT R AR F R LR, A T4 KL
Gk A B AT R

AL AKX FOAT/REEEI,:

ProDOT. EDOT 4%/ PProDOT. PEDOT #i#t - &3 544 44 45,
CAFEE 8 565 BAAE B FTvA5 PProDOT. PEDOT. PEDOT #7445,
PProDOT #T4A 4% £ A XBER M, L P, PEDOT 9L F LMK A

:, PProDOT #9465 45 M1 X A . Fl&F, ProDOT. EDOT
R Z BT AR F TRAERKR L., B, RIETUEETEL
A BSAE A, AR A4S # A EDOT 47 A #13% ProDOT 47 A 49T vA B k15
MeF .4, HEZETAL PProDOT. PEDOT. PEDOT #7443 PProDOT
PrAEMER A RIRR ., B, % PProDOT. PEDOT. PEDOT #7443
PProDOT #7 & 494 A B4R (VAT @ #& PEDOT £ #.44) Z A4 EDOT %
K ProDOT #9REATEMEI 6T Re9mR ¥, 3t aMmin A d &,
TVLEE T S wIAAE PEDOT 29 E; & TFT-LCD ¥, TFT 47) %
W EABTRELR, EMEE O E—/AF1EE, Bitisdida g TFT
P ARAR G R ARG R, WA, T AR S E A TR E A R
AR EE, B B, FIAIA TFT B AR RS 9 E e B %,
BB FIRAREY 7 BT F IS TR FE L& AR BT AT AR &, 49
$EFTEE, MmFRET A EERE,

A B4 ProDOT #7445 PEDOT & & 394k Bl F R A R B4 BRL 610
FRH:
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~,
o RS OH Pﬂ o RS OH
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A =
+ 7\—/< + * o+ 2ne
ny HMH ny J ny . T\l ) ] 2 HT + 2nge
5 . " 5 w8 .

bl

S B IR 4G ProDOT 47 £ 4 15 B39 4F B F & & IR a9 1L 5 A0k -
RK\O)I\R)I\OH ?{\o)k&)kcm

_ + nH™ + ne
n /\ H/\H n ne

HFAAA 1, ALARLE—FF COA B MET) BG4 &7 %, QLT
W IR

B, 4@ 2 Ff, 424E— TFT 304% 10, A7 TFT A4k 10 54T
BRI 11, K TFATRIEM 11 £eg TFT & 21. ABG%F TFT & 21 &gk
EFRME2, B, FABELRE 2 AN BEENEANLE TR ESY
F221. FAGE TR ERAM 222, REA B ETIE BIR 223,

P, A ERRE 22 HBAABRAERALRAE & EHY
PEDOT. PProDOT. PEDOT #7444, 2 PProDOT 474 4%; thik&y, PTi&
BEBE 22 4 A B2 & 24 69 PEDOT;

4o B 3 BT, JEATE TFT B 21 bAs FHeha, 4% B-F15 & v 221,
222, 223 ¢4 G R AR A AR B B 4EME 23, pAB AL TFT A48 10 L& F1%
FRME AT R E EIEMSE 23 RBRE ST RF IR TE, gk
W, AR T 68 3k I a4 3 L AL 9] AL

BARGY, PTA TFT & 21 G3Ea R HS8Aa. k. B-FEF 9 221,
222. 223 ARt L eG 44/~ TFT.

TR wB A4, B 6. AE §FTT, RS S0, AL 70, F
—W Rk 6. HoBRE 62, A Z WK 63; AR 50 5%
EAR 51, BAETHA4E AR 51 EaBASTEBmEA 52, FTdgA g
W2 52 R 5 R TFT 45 10 Eég3eA4n. 4. B-FEE w4 221,
222, 223 AT L E; BTk — R AR 61 A LA RIS e T
B AR, PTR R R ARIR 62 ) A A pS A h e R e T
B AR B, PTIR S Z WA 63 2 G HUEAT A S 69 AT
GG A BB i, PR AR b ARAE B BT TR R R R AT
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HF, RI. R2. R3 % 120 MR -T 89125, Ry, PTiiAsis
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5 , X9, Rl 2 CH;, R2 % CH,, R3

R0, %gﬁ%ﬁ$m52%ﬁHTMEK@%ﬁﬂgﬁ%%%ﬁ
#, @IHE(ERIRT R4 (ITO). H488/445F (AZO). 4 (Ni). R4
. 4. A Edn; Rikey, PTR SRR T 52 69HHA A e 4.
10 ik ty, PTASTOARH T 52 HAriker, k. BFHEEM 221, 222,
223 e4 KA ARAR B
BAKGy, FTASE T oARRMUCEZ RN ST L, Hiks), HE
& 7nS &9 InP £F%; AR EeE T EARAHGET LN ETE, Rk
&, AR ZnS ) InAs FF.4; PR EYae. BE. REPH
15 AL, Rieh, Pk UL A RIS kL,
Ay, TRALEET L. GEET A, A RHATENERS
2nm~10nm.
HARey, Fridf—. —. Z9f&6l. 62. 63 ¢9H&FEH: vLK
aEFTE. GETT A AREF AR RITEMN, Fik 1 uM~10mM
20 %%%ﬂﬁAﬁMQﬁﬁﬁﬁ¢,ﬁéﬁﬁMQﬁﬁﬁﬁ¢mA1p
M~10mM #4845 %], 3% 10min~12h &, B FEREAFAMS 4 65
HEFTE, AREFI., RiLe, WASHF g THE ST /K

10
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G0 2 @A A 10 mol/em® +H A, #lde, sFF4424 5nm 695
F 5 G IR, Ao NAEF R 8 h e A BT B/ E B R RE Y 50 42,
&4 44 B_RL B 18] % 30min.

Hhikty, RS —. =, Z8ER&6l. 62. 3 FLaé&ET.5. 4EF
F b BEEFFGRAN 1 uM~10mM, thikédh 10 u M.

EARGY, PR ML AR R A B TR, RAEA A 69 A B
Pk AR b b ) Ag/Ag+A bk Rk 64, Pk A AU iR i i A5 0.01M
FEB AR e 0.1M W T E S AB R 420 W arkvl/ LHFIER, £, WEArLH
5 e A 2:1; PR AL AR 70 49 MRk 4 0.15M W T A% £
BR4aAe 0.001M A BR4R &G e Srkvl/ LIE R, £, WA S TR
A h 2:1,

FHE 3, B 4-5 ., Bt Ak 50, AREAL 70 5 AT TET A 4% 10
—RlZARE —BER 61 P, K F&55 TFT A& 10, 842 70 5 A&k
WA 70 HAE B34 w3k, x TFT AR 10 L4 L& T4 & B 221 4
B d R, B, EERGHEMAERNT, Frid TFT A4 10 Lager e+
BAEB 221 WL E —BRR 61 AL EE T8 Laisihil 5as F1&
FUIR 221 KA RFERA, FIEMSIRAIL e Bl 2% % RILR AL, FE)
BT TFRARICETHRELHR 21 £, AASHNERANCETHRES
221 B RBA L EIENRE 31; i AR, AR E iRk
B3l 6B kB — A, Wid, Bt TFT A4% 10. st94E 50, F=4lb
WAR 70, FARF A AR AT H ¥

B4, 4B 6-7 FFT, AT wAL 50, b w70 5 A1k TET 24K 10
—RlRANBF ZwER 62 F, A FE&E TFT AR 10, 84K 70 5 4k
WA 70 HAEF| A B IL, 3 TFT A4 10 E89PTH 4R & F185 B8 222 3%
b d R, BEE, EERGHYEMNERT, Frd TFT AR 10 L9 % EF
BB SR MIEHE SRR 62 N ET T 5 LBiFH E4ge T4
FRM 222 KA XA, BIREHAML B L2L A RIKR A, Fh
HETTRAPLINGETHERR 222 £, Ao ERNGETFIHET S
222 LR RBAGEEIEE 32, x| i ARt e, FATAGEE R
B3 YR ERB—R G, Wiy, BUE TFT A48 10, st @48 50, F=A4Lk
WAk 70, FHARJ A AR T HATE 2

B S, w89 BT, ¥l &g 50. Arbdwig 70 5 Frik TET A 44 10
—REANF S ZBERE 63 F, EFFE4%5 TFT 244 10, P48 50 5 4k
AR 70 R Bk, 2F TFT A48 10 Leypra & -4 £ i 223 4

11
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bR, BEE, ARG EMERN T, Pk TFT AK 10 Ley i éF
18 & B 223 Wi e 5 = B gk 63 M A HCT U LR iEifH B B & 18 %
WAL 223 KA LIRE AL, [ BHEAR AR 2 B AR KIRR L, W
SRR B TR E S 223 F, Mo R ERA S 6T dir 223
M REAE IR E 33, IHl B AR R, AR &R E 33 6
JBAKB|—7 05, e, BB TET A4k 10, 2T @ 50, Ae R d 4z 70,

FHAE A AR AT 2

FrA 3R 3. H R 4. A= IR 5 T RBEZINAF AT, 2P EA B IR 3-5
o, BTG ESIE 22 AR QRN T EENE 3. HANGEELE
32, BEABEIERE I GETEHEREAR 30, A& HF— COA B ¥
5| FAR

HAReG, PRI 3-5 F, @At R P, sHATE TFT AR 10 Legar
1G] AR E AR 221/222/223 #eAn by B T A hARAT AL B R 70
0.7V~2V #9858 2 w4, ETAARGEER 0.7V-2V e4fkAF €4, 3
AoBT KA 0.1s~100min; Hikd), HEFF 60 EIRIIE 30 ik b -F 4
Fe R F R F BALE 22 AT B SR, 2R RS 1.1V, BEA 0.1s, K
B 04V, BFEH 1s 495 K AkE (B @R FFER T RS FH) s AL
TFT AR 10 L e94n/40/ 3% 18 F B4R 221/222/223 sbn B & %, b0 R4
15 &,

BARE), AREHEREABEI0WIEER, rEF—. =, Zaifro6l.
62. 63 FRELALHHBGEMF, LF, HHGEHANGRTIIES
0~100mM, HLikéq, 4 20 uM.

BARkey, PTEHER3-5 F, sPATE TFT A% 10, 3H84E 50, A=Ak g
A8 70 FEATH P AR R A BB SRR AR, ik TR

B 10 Fi®, PR FEHMERALE 30 A THER R, Afk
LREREI NG EETTELAERT R ARA TA L AMRLE,
B ER NNGEZTEEREATANARL TR EGALRRE
€, TABEEAE 33 FLAL, BATAFIMALERLE 33 AR
&, MmZEIRTHERT«,

tr LEriE, KA BEG COA A 5] AR 4G %) &7 %, #A TFT £ _Lég
BZOMBE. AR EREGEMEEM pH AT R R, 1£5 bk
FIRARG F L TFT A LR OO EELE, GEELE. RELE
REWNETEHERAE, T EERBITSEAL R, REANEH
R 6 BT BRI RS L B R T, AN B G BRI AL T 4k

12



WO 2017/101206 PCT/CN2016/072785

10

GER, HTEFRETENRRY, A5NAN ST EHECERENHE
FiEML, REEASELS, AHRSTETFEAHME, Fateassy
R Z kg T8, MR RIPIRE KK A COA B D) L4,
BEREOBEEHRET AHECRELE, CHRTHES, THL ALY
CF &ML TFT AL, BKE T @AM &IR TS
E, R FFaE,

VAL PR, 3T ARARIRAG-S B HARA R R, TARERL AR
7 E AL A A B BB APAR S G R AT, T X H T F T
AR EL BT AR K IARF B R GG R TEE,

13
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1. —# COA RIE7| K o946 &7 ik, QT Tk

W 1. 4R4%— TET i, Frik TFT B 547 RIEM . X FARL
M E6 TFT B AZGRF TFT B LediFam g, £F, iz an i
IR B BN HACETHRETER., HAGETHR IR, ZREANEE
TR E A

o, P RESIMEGHH HE L/ A AREHRA B EW49 PEDOT.
PProDOT. PEDOT #7447, 2 PProDOT #7 A 4%;

BT TFT B B FH#A 4. 4. BT R F A E R BN AL
& JE 5,

WD, FIER B, Ak d, B—EMR, F SRR, A9
fRik, PRt e iR 64 kb . BOR T AT 4% AR b eh 3/t w488
U, FTSAT B AT BETE TFT AM EeydA e, 4. BT4%%
WARAAR IR E TS AR A QSR GI RS aEE T RA
A R R RR, FTiE 5 iR A 8BS R RIS R 60 & T 2T AL
R R R, PR S B IR Y LA R A8 64 BT UL 69 R AL L AR
JR R, PPk A ph i ARAE B AT TS ) Rk S AT RO

BT i ASAR A 6910 45 M X b

o} o
)k )L i i
Ry Ro R
o R? OH ! NG )k )k
o RS OH

O, O O, o}

S S

£F, RI. R2. R3 # 1-20 MR -F 924,

I 3. BT e, R EARE TR TFT AR —FEAZ E —a ik
¥, AL R FEHE TFT Er . s 5 R MaE 2] a3k, xF TFT &
W WA e T4 EA e EdE, BYE, AERHGELEAT,
Frik TFT AM L & T8 Z MWL % —r e & 87 .4 £
AR B & TR E BAAE A XBER AL, RS iR 2 W42 & A %
BRR K, wHherE T ERARICETREESMLE, Mmoo EHANLE

14
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FARZE B LA RBA L EIERE,; I B F IR, AL gk
KEGBE LR —FA)E, Wd, IRd$ TFT . sTwg. e RLEM,
FHAE A A MU T AT R

P A, Fxraig, R dg 5 ATk TFT A —BZAZ & 9tk
¥, AZ R &F TFT AR, st g5 Atb w g g i 2|l vk, xF TFT &
WA Ge T HRERNMEIERLE, BR)E, EERFHGARAERAT,
Pk TFT AR Lo e T4 £ MM F AN e 7.5 e
BARH HEE TIRF LML E TR, BIREWGH bz e L% %
BREE, WHEEETERRINGEE TR LT EME, Koy EHAEE
FHRERBREHRIALEIERE, o bFRRINE, FATEEEk
KB BEED|—E G, Brd, RiE TFT AR, sTaiR, i wig,
A A AR R SEATHE

IS, Fardii, AdARE Pk TFT AR —FRAZE Z B R
P, ARG TFT B4R, P8RS A b AR BB x4 934, *f TFT &
WA S e TR A EREYER, Bh)5, ELQHRAERNT,
Frik TFT AR L 6T T SR M6 5 = SRR N 69354 Bk L egis
WA G B ETIRE B A RIRR AL, R BTE4% F 4R 8] 42 4 & R IR
R, WP AR B EFRERR L, Amas ERAEETR
FOMENREA B ETEALE, maRLFIRBEN, FHHEEERLE
6 FEER|—RAE, B, BUR TFT B4i. sTEAR. A aig, ik
A WUz ) AT s

BTk F3 3, FR A4, FF B S TRABERIAF 4T, 23 PrE F 5 3-5
B, EFTAGEORE LRI CERANTEERE, BANGEERLE. A
BABERLENEZTESEREALE, AmEF— COA B %7 KK,

2. doB AR 1 FriRey COA RS EMEET &, L+, HEK
E U E G A B A B B4 PEDOT; BTk isih 7| egie 3 M X

o} o}
Ry R )J\ )J\
Pﬁ o R3 OH

S » —;E:;‘:F' Rl jb CH3, R2 j‘b CHz, R3 j!]

15
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3. SeARAIZRK 1 Fridey COA AR Koyl &5 ik, H, Aridsr
EET 5, e ET 5. BAEMNTFGFEH Inm~10nm; Fridsé5F .5
H@E ZnS 49 InP &T %; FridEE&T. 54 @HE ZnS ¢ nAs T .45, A7
BTG E. BE . SER .

4. deb A1 E R 1 Fridey COA R B eyl &7k, HF, Arkd
B35, woRitAg g, sFATiR TFT AR b ag 2n/48/ % 14 & Sk e dd
EEFEhAR A E AR A 07V-2V $hla RAA T A, mimit kA
0.1s~100min.

5. deARAIE K 1 Fridey COA AR Kb &k, L, At
B 3-5 v, donfrad ARy, st AT TFT AR ey 4r/4/ % F1& & 9Bk mey
EHHHR FHEEA 0.TV-2V a9k aH, #AntKA 0.1s~100min.

6. JARFIER 5 it ey COA REF| EAR a8 & 7k, £, FrdS
B 3-5 9, wnARid AR Y, 3 ATiE TET AR b 4r/48/ 35 F 18 & S eim iy
B IS 1AV, KA ATE A 0.1s. AN 04V, EEKH
s &5 B WkoF , FEER3eHm 15 AR 2,

7. Je B A ER | Fridey COA HMEF ARG E Tk, £F, FTLE
—. =, ZOBRAEETIEA: ARFLEET A KEE TR AK
ERAL AR IATEN, FdE 1 uM-~10mM 89F 2R BEANH LSRR R
o REAN 1 pM-10mM 65456, BEH 10min~12h &, 272|348
MASHALEETE, REETF R, AREME.

8. B Al &K | Fridey COA B KM ey &l &%, £, ATdH
MR R A B TR REFAILGHIER; PR aR S
Ag/Ag+H L BAE,

9. 4R A1 EK 8 Fridey COA REF| AWM bl &5k, b, LA
AR SR A4S 0.01IM AEBR4: A= 0.1M W9 T A 55 AUARBR 4% 69 W9 &7k 8/ T
ik, v, WA RS MRS 2:1; P R AR e Wb 4
0.15M w9 T 255 ABF B4 A= 0.001M AHBRAR 6 w9 S okvb/ TREEM, Bb, w
A7kl TS RARIL S 201,

10, dettFlER 1 Frikey COA R IEF AR #&F &, £F, Frdd
B 3.5 4, fFrik TFT A, sf@if. Fefpb B3t 4TE ey A AUEHl A
LA,

11. —# COA A 5| A 4y 4| &77 %, @6t T H I

B 1. RAE— TFT A4K, Prik TFT AR @isA R EM . R T4 RE
M Eag TFT B WAZRT TFT B Ly Fam &, L4, rdRz e

16
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Qi ek B AN e T REAR. BAGETHREIEH., RHEANEE
T AR

Hop, PrifiR R S B AH HE L A AL B BIFH PEDOT.
PProDOT. PEDOT #7445, 2 PProDOT #7 4 4%;

FEFfFR TFT B 45 FH#A4. 4. BFBE MR RBAHRE
& 4B 1%,

WD, SR, Ak d B, B—EMER, HFowifi. A9
Mk, Frikzt e dh Q4640 b . Bk T ARk sb % AR b ag /3T b n 8
T, PR SAT AT 5 FTR TFT £ Eeyde e, 4. BF4%F
wARAAS IR E TS — AR A e A SR e E T R0 A
AL R R R, TR 5 R A AR FIISAR 6 Gk & T B AL
WK, PSS W BR ) S AR SR N EAF 69 B BRAL 49 A AL AR
JRiER, Pk Apk wARAE AT TS0 ) R Ak AT

BT i AE-A5 F 4940 2 M R h

ol o}
)I\ )L | i
Ry Re R
o R? OH ! Re )k )L
o R? OH

0, e} Q, o}

S5

S S ,

£, RI. R2. R34 1-20 MR E-Faga s,

T3, B EAR,. A RAR S AT TFT AR —FIRAZE — iRk
W, AE RS L% TFT B45. T 5 A MEED B4 B4, 3t TFT &
Bt A e THhEEAHANESL R, BEE, EEEHEAERT,
Pk TFT AWM LU & TR F AMWiEe F —aah o e 1.4 L
BARH B & TFHRECRE A RBER A, B H R Z a2 f A R
KRR, #HLEETERARINCE TR EORE, AR ERANLE
FEE B EHRIBEA L EIERE;, SRR, FATiLaEE
REGRFEIAF|—EALG, B, i TFT AR, staii. fefb g,
FAE R A AT AT

B 4. Kt ain. Reem5rE TFT R4 —FEAE — ik
B, AR S EE TFT A4, st b Aok ag 2354wk, 3t TFT &
WM G E T E Rt dE, B85, EEOHAENERAT,

17
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Frik TFT A LG 6T HE AR H e N E e 15 e
BAR A 54L& TR Z BALE A LIRR T, [ RS 7 p ot 18] b2 & &
RER, THGEEETEARINGET R EELME, Mmooy s| EHA%E
TFHRE VR LM RIALEIERE, ol wFiRRafE, FArLsgdik
REBE AR —EAG)E, Wid, JRiE TFT AR, sTwig. Fefbdig,
A& A AR BEAT I s

IR 5. P ek, ReiR5mE TFT AA—REAZ S Z itk
¥, 48R S8 TFT B, Af A5 A b d g3 84l w34, *F TFT &
W AR ST E e b A, BEE, AERGEGEAEAT,
Frik TFT AR Lo & F1% 5 SR04 5 = &A% N 69485 WUk b 4914
WA 5 ETIRE BARK A IR AL, ) B4 A Ak s 18] 2 % A IR
R, W HERBEARE S TR EAm L, ARl ERAEE TR
FUMREHREAEEEILE, HH OFRAE, FEEEELE
G RERR—FALE, Wrd, B TFT A4k, sT@ig. Fefpbatg, #&
J A AU F AT ok

B T3 3. TR 4, TS T ABAEZINF 347, 23R T K 3-5
G, ARG EORE LR CEHANTEERE, BANAFERLE. A
BAEERILEGETEBEELE, AREIFE— COA B 5] 4K

o, TR E SR E AR A5 A B E 69 PEDOT; BT idAS46 7
R )

o} o}
R Ra )k )k
fx<\b o o

O, O
S » —;H\;‘:P Rl %J CH3, R2 %7 CHz, R3 j@
NN

HF, ridaég-F 5. FE6FF.5 . AEHPFEGEZ A 2n0m~10nm;
Frider &g 508 ZnS ¢ nP £ 7.5, TR EET R AHAHE ZnS 69
InAs &F.5; Frd#4Hsbde. Be. RiEHhHs;

£A, g —. =, ZRBRGHETEN: HRBELEET R,
GEETTE. BRRETALEF e s AT1545, 4% 1 uM~10mM 424 5)3%
NA BB RT, REMA 1 uM~10mM 645464, 33 10min~12h

18
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B, SRR RMASA RS ET A REeET A AREN;

b, R ERIRERAE TIRA. ESA M GH IR, AT
R AL ALY Ag/AgrA kB

12, 4o A EK 11 Friked COA A | A m ey 4Gk, R, i
BB 3-5F, iR, aAfk TFT B 6 4r/4h/ 35 1% & i sehe
¢hEd F A AT AL B A 07V-2V ¢y RfE T B H, il Kk A
0.1s~100min.

13. 4R AZK 11 PFiEs) COA MG XM o4 &7k, L5, PFk
W35, winfdAL P, AR TFT B b ah4r/48/ 5 T8 & S abim
GEBFEARHEESD 07V2V a9 w4, #0845 0.1s~100min.

14, 4R ZK 13 Frikeg COA HED| A& &F7%, LF, R
HE3-5F, AL, s TFT A b ag4r/40/ % 18 & ke
GG IE B h ke 11V, #OEr KA RTE A 0.1s. K84 04V, EARHK
H 1s 8977 sk hkF, &Rk 15 A B .

15, B A ZK 11 ke COA B IEF| Emeg sl &5k, L+, A
H AT AR A A 0.01M B4R 0.1M W9 T A 5 AU AR 4549 v9 Sk v/
LMEwik, 9, Wa kL LHGERBRILA 2:1; TS wmeg Rk A
4 0.15M W9 T A < RAEE 444 0.001M FHBR4R 04 W Svk v/ TR, 2 F,
WAk L GRAR L A 2:1,

16, 4oA A Z2K 11 Friked COA B | M ey 8 & Tk, b, i
H B 3-5 F, A TFT A4, ST, Fofl b AR HE AT v 69 AU F)
HTH.

19



WO 2017/101206 PCT/CN2016/072785

1/6

AR, BRAETFTER, H G EHRERNME A2
HEBRBIH A 21 PEDOT. PProDOT. PEDOTHT4
). BPProDOTHTEN); TETFTRME kB e sifE, 1

ABR2, RO AR, S HMR. B AR, A=
U, Irid s —. . ZHMERsl s wigmie -2
WAL OE TR, SROE T A B R

A3 KRR IRRINEETFTRERMA O B R | -3
W LRI E

BBA R ADIRINEETFTRR WSO B ERE | -4
W EUTRR S 8Ot =

ZERS KA AR EETFTER MO HE KA | -5
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2



WO 2017/101206

221

222

223

22|

|
DN

|
DA

|
DN

10421

11—

s

&2
221 292 223
( | L
22| N
10421
11

N

3



WO 2017/101206 PCT/CN2016/072785

3/6

), i?\\\\\\\\\\\\\ = )
X0 00000 //////
61\\0 ® ° i

22’/f§§?§S§§s‘ ibw%wwaﬁ;;i;§§S§§§
10{3/4\7/// \/ Y
K4
loFf:g..:..." N
”\'4\V/// AN

991 999 23 993



000000000000

ol ;\\\\\\\\\\\\\

\//////////////////

.
w{f?/ﬂ/// A
6222
m{if:\\
R

K7



WO 2017/101206 PCT/CN2016/072785

5/6

2  SOOONNNANNNNANN]
N/ //////

N\
0’0:0 RS ’0"0:% ‘0’4

21

10{22\:\.&. N




WO 2017/101206 PCT/CN2016/072785

6/6

30
31 . 33\
39
N\
0 e bt lll % %e30%% % %% 0 %% 3
29
N
10421
YA
/ / /|
\ \
291 9299 23 993
B

<10



INTERNATIONAL SEARCH REPORT

International application No.

PCT/CN2016/072785

A. CLASSIFICATION OF SUBJECT MATTER

GO2F 1/1335 (2006.01) i
According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)

GO2F

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)
WPI, EPODOC, CNKI, CNPAT, Web of Knowledge: array substrate, TFT substrate, quantum dot, modification agent, modification,
colour film, light filtering, colour filtering, substrate, EDOT, prodot, PEDOT, Pprodot, dioxy thiophene, quantum, colour, filter, COA

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category™® Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.

A CN 102778779 A (BOE TECHNOLOGY GROUP CO., LTD.), 14 November 2012 1-16
(14.11.2012), description, paragraphs [0043]-[0066], and figures 1-7

A CN 102650777 A (BOE TECHNOLOGY GROUP CO.,LTD.), 29 August 2012 1-16
(29.08.2012), the whole document

A CN 104375312 A (SHENZHEN CHINA STAR OPTOELECTRONICS TECHNOLOGY 1-16
CO., LTD.), 25 February 2015 (25.02.2015), the whole document

A CN 104656325 A (SHENZHEN CHINA STAR OPTOELECTRONICS TECHNOLOGY 1-16
CO., LTD.), 27 May 2015 (27.05.2015), the whole document

A JP 2000138133 A (NIPPON CHEMICON CORP,), 16 May 2000 (16.05.2000), the whole 1-16
document

A WO 2015088900 A1 (DOLBY LABORATORIES LICENSING CORPORATION), 18 June 1-16
2015 (18.06.2015), the whole document

[ Further documents are listed in the continuation of Box C.

D See patent family annex.

* Special categories of cited documents:

“A” document defining the general state of the art which is not
considered to be of particular relevance

“E” earlier application or patent but published on or after the
international filing date

“L”  document which may throw doubts on priority claim(s) or
which is cited to establish the publication date of another
citation or other special reason (as specified)

“0”  document referring to an oral disclosure, use, exhibition or
other means

“P” document published prior to the international filing date
but later than the priority date claimed

“T later document published after the international filing date

or priority date and not in conflict with the application but
cited to understand the principle or theory underlying the
invention

“X”  document of particular relevance; the claimed invention
cannot be considered novel or cannot be considered to involve
an inventive step when the document is taken alone

“Y” document of particular relevance; the claimed invention
cannot be considered to involve an inventive step when the
document is combined with one or more other such
documents, such combination being obvious to a person
skilled in the art

“&” document member of the same patent family

Date of the actual completion of the international search

06 June 2016 (06.06.2016)

Date of mailing of the international search report
28 June 2016 (28.06.2016)

Name and mailing address of the ISA/CN:
State Intellectual Property Office of the P. R. China
No. 6, Xitucheng Road, Jimengiao
Haidian District, Beijing 100088, China

Facsimile No.: (86-10) 62019451

Authorized officer
DAN, Meijun
Telephone No.: (86-10), 01061648471

Form PCT/ISA/210 (second sheet) (July 2009)




INTERNATIONAL SEARCH REPORT
Information on patent family members

International application No.

PCT/CN2016/072785
Patent Documents referred Publication Date Patent Family Publication Date
in the Report
CN 102778779 A 14 November 2012 CN 102778779 B 10 June 2015
WO 2014012313 Al 23 January 2014
CN 102650777 A 29 August 2012 None
CN 104375312 A 25 February 2015 WO 2016074262 Al 19 May 2016
US 2016131930 12 May 2016
CN 104656325 A 27 May 2015 None
JP 2000138133 A 16 May 2000 None
WO 2015088900 A1 18 June 2015 None

Form PCT/ISA/210 (patent family annex) (July 2009)




Bl br R i RS
PCT/CN2016/072785

A ESULRES
GOZF 1/1335(2006. 01) i

IR E R R 7328 (TIPC) 23 Rl [ [ 2020 2RI TPCHY I 73 25

B AU

T 3R AR PR B SR (Bl 2R R
Go2r

=
%

k)

L TR R PUB T (1 B AR AL PR B SRR LA A ke 3R SR

72 P 2= 2 57 14 F 3R (BRI 2 i, AR IR 2] (D )

WPI, EPODOC, CNKI, CNPAT, Web of Knowledge, [EF|FEAR, TETHRAR, HAR, &y, BTFA, BWHR, &%,
BhE, %6, ¥Et, B, substrate, EDOT, prodot, PEDOT, Pprodot, dioxy thiophene, quantum, color, filter, COA

C. st

% m* SIHCM:, SHER, FEIMERER A2 BRI 25k
A CN 102778779 A (REFTREERARMBAERAT) 20124 115 14H (2012 - 11 - 14) 1-16
_____________________ P 89-B 5 [0043]-[0066] B, FHIE1-7 - S
A CN 102650777 A CRAFESEABBERAT) 20124F 84 29H (2012 - 08 - 29) 1-16
23
A CN 104375312 A (FRIITTHEE R AREFRAF) 20154 27 256H (2015 - 02 - 25) 1-16
..................... éi P e e
A CN 104656325 A CGHREUITTREESCHEEARGHEAT) 20164 55 27H (2015 - 05 - 27) 1-16
&3
A JP 2000138133 A (NIPPON CHEMICON CORP.) 20004 55 16H (2000 - 05 - 16) 1-16
&
A WO 2015088900 Al (DOLBY LABORATORIES LICENSING CORPORATION) 20154F 6H 18H 1-16
(2015 - 06 - 18)
&3
[ B4 ook f0 3 il . TR EF
x  8F SRR R R
Sk A BIA S MR T A R — Bk A wqn TEHEBHIMEN E 2 G A%, 5 HEAERA, {25 T AR
“y,m?T%Eﬁ%@ﬁTEWﬁ&* %%i%x% 1 kmﬁﬁmﬁE@MEEQﬁ #
wpr EEIRHE A SRALIE RATEIES s f o BEDRE L, EHOE R, LB AT
wpr RS AAU T RARIR S B SO, SO B 91 SO B IE NS el
@“ﬁﬁﬁwmmmﬁﬁﬁ@%%ﬂmﬁ%mm1#<u L “W,%%wxmx# i ik 5 B — R B A R R A A 3
WA B TAUEBEAAR HEME R, EXEFmE
wor WROKATF, FA. REHREA T XA FFH wrﬁﬁm&r
wps 70 E 5T [EGR 1 E1EE FAT RO 6 0 H BT & FIRSAIRC
[ FAs 22 Sk e B H B E AR IR B A Hi
20164E 64 6H 20164 64 28H
TSA/CN 142 B R0 i 25 TRUE B
th 4 AL RN B E SR AEAUR (TSA/CN) KEM
op LT M X 81 I 7 - 642 100088 »
£ES (86-10)62019451 BG5S (86-10)01061648471

% PCT/ISA/210 (55271) (20094E7H)



B R R e
AT TS RIBI R B PCT/CN2016/072785
KR S R (ﬁj‘g o i A ( g}fg )
CN 102778779 A 20124 111 14H CN 102778779 B 20154 6 4 10H
Yo 2014012313 Al 2014f|3 14 23H
oN 1 -(-)-2650777 ------- A ZOIZEESH 29H 36 S
o 1 -(-)-4375312 ------- A 2015f|52ﬂ 25H WO 20166-7“4-1262 Al 2016f|35ﬂ 19H
Us 2016131930 20164 5 12H
ON 1045632 4 2015% 58 2T % i o
JP 2000138133 A 20004E 5 H 16H I
W 56-1-5088900 ----- A 1 2015356}% 8 36 --------------------

= PCT/1SA/210 (FIELFHHE) (00957 H)



	Page 1 - front-page
	Page 2 - front-page
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - description
	Page 13 - description
	Page 14 - description
	Page 15 - description
	Page 16 - claims
	Page 17 - claims
	Page 18 - claims
	Page 19 - claims
	Page 20 - claims
	Page 21 - claims
	Page 22 - drawings
	Page 23 - drawings
	Page 24 - drawings
	Page 25 - drawings
	Page 26 - drawings
	Page 27 - drawings
	Page 28 - wo-search-report
	Page 29 - wo-search-report
	Page 30 - wo-search-report
	Page 31 - wo-search-report

