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(54) Title: TRANSPARENT CONDUCTIVE LAYER, CF SUBSTRATE HAVING TRANSPARENT CONDUCTIVE LAYER,

AND PREPARATION METHOD THEREOF

G4) RUIBH B SR HAA BN SRR CF AR HH] % 7%

1

AR AL ACHITTRL SNV, BABIR SRR
KIRA“(#, 70900-1120°C. 40Pa-5000KPa () &4 T < 1%1-60min,
TLAERIER LTE R BRI, Jid 4 RmEEE % 0.36nm-10nm,
TTRIEIX B4 A 80-97%, THHLFHA30-500 /001

12 ‘

TEA BREIR AR AL, BB A BRI
REEA#
13 ‘

H RN B A BB KRR SR T SR ER BB
' BREARER, GREBN IR G BRSO

RACFRRASE, JIRCFEM AP OITHIEAR ATEL TR EAR |-
s HItLRLR

B FOREERS R A BRI, O TCREIR A [, R T 45,
BN R/ BN CPRAR AR T

16 ‘

H PR R BB CP R A RS A NN R SR
WHIPREE, GERENBE, ECPRIAE DERE BREN, o)
HECFRERA [TREN Tz

11 PLACE A GROWTH SUBSTRATE INTO A CHEMICAL VAPOR DEPOSITION (CVD) REACTOR, FED A MIXED GAS

FORMED BY A CARBON SOURCE GAS AND A CARRIER GAS, REACT FOR 1-60 MIN IN CONDITIONS OF 200-1120°C AND
40PA-5000 KPA, FORM A GRAPHEME THIN FILM ON THE GROWTH SUBSTRATE, THE THICKNESS OF THE GRAPHEME

THIN FILM BEING 0.36NM-10NM, THE TRANSMITTANCE OF A VISIBLE REGION BEING 80-97%, AND THE SHEET
RESISTANCE BEING 30-500Q/MOUTH

12 COAT A TRANSFER DIELECTRIC LAYER ON THE GRAPHEME THIN FILM, SO AS TO OBTAIN A COMBINATION OF

THE TRANSFER DIELECTRIC LAYER/GRAPHEME THIN FILM/GROWTH SUBSTRATE
13 DIP THE COMBINATION OF THE TI DIELECTRIC LAY
A GROWTH SUBSTRATE CORROSIVE LIQUID TO REMOVE THE GROWTH SUBSTRATE, SO AS TO OBTAIN A
COMBINATION OF THE TRANSFER DIELECTRIC LAYER/GRAPHEME THIN FILM

14 PROVIDE A CF SUBSTRATE BODY, THE CF SUBSTRATE BODY COMPRISING A GLASS SUBSTRATE AND A COLOR

RESISTOR FORMED ON THE GLASS SUBSTRATE

15 PLACE THE COMBINATION OF THE TRANSFER DIELECTRIC LAYER/GRAPHEME THIN FILM ON THE CF SUBSTRATE

BODY, TRANSFER AT THE ROOM TEMPERATURE, SO AS TO OBTAIN A COMBINATION OF THE TRANSFER
DIELECTRIC LAYER/GRAPHEME THIN FILM/CF SUBSTRATE BODY

&5 /Fig. 5

THIN FILM/GROWTH SUBSTRATE INTO

(57) Abstract: The present invention provides a transparent
conductive layer, a CF substrate having the transparent con-
ductive layer, and a preparation method thereof. The trans-
parent conductive layer is made of a grapheme transparent
conductive layer, and is film shaped. The transparent con-
ductive layer has the thickness being 0.36 nm-10 nm, the
transmittance of a visible region being 80-97%, and the sheet
resistance being 30-500Q/square. The transparent conductive
layer can replace the existing ITO transparent conductive
layer, and has better chemical strength and flexibility. For the
CF substrate having a grapheme transparent conductive lay-
er, the grapheme transparent conductive layer, in substitution
of an ITO transparent conductive layer, is applied to the CF
substrate, so as to obtain an electrode or a static discharge
layer having high transmittance and good flexibility, which is
applied to a liquid crystal display panel, can improve the
transmittance of the liquid crystal panel, and can reduce the
use of backlight. The preparation method of the CF substrate
having a grapheme transparent conductive layer comprises
forming grapheme on a growth substrate by using a CVD
method, and transferring the grapheme to a CF substrate
body. The method has a simple process and low cost.

67 WE:

16 WASH THE COMBINATION OF THE TRANSFER DIELECTRIC LAYER/GRAPHEME THIN FILM/CF SUBSTRATE BODY IN

A TRANSFER DIELECTRIC LAYER REMOVING SOLUTION TO REMOVE THE TRANSFER DIELECTRIC LAYER, AND FORM
A GRAPHEME THIN FILM ON THE CF SUBSTRATE BODY, THEREBY FORMING A TRANSPARENT CONDUCTIVE LAYER

ON THE CF SUBSTRATE BODY
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RS, SE, SL, SK, SM, TR), OAPI (BF, BJ, CF, CG, CI, AHEFRAT:
Ty, O O O TR ML MR B SR AR R MR R 58 21 )

ARARE—-MBHSHE. B ZEHSEER cFEREHEGZTE, R EHSHEHAREENS
AR, SMECR, KEEN 036nm-10nm, A LK FIEFN 80-97%, M A 30-5000/0; 7] LLACE
MAEMITOEWSHEZE, BENMEENZMEL. BA 40 8REHFHEEN CF #R, FHAABEGERS
HERB MO ZEWN S HZERM AT cF &, DARFER. M RGHENREHRSHE, LNH TR
fm N THIAR Y, AT DA SRR SR TAR P B 2R, /DB R . iR BB A SIAIE W SRR CF AR A
%R VDB SBIR T RRAEA KFER b, SRGHEIE CF B AR L, TZMH, mAEK,
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FHTRE. EAZENATFEEGCRARR LGS &

B AR
KL H B RTAIR, FHNFR—F e E2mERFELE. LHZ
EIAFE B8 CF AMAR L4 &7 %,

HrHELK

BAT, Lt A 695 0f - o A0k ) iRa4 B BB oA F ATk, #l
B4R (ITO) . BA4R%r (1Z0) . 4238t (AZO) . E+ A
FRZ A ITO £-Fuittt, HiERFLF 00%, fad THF4ETEA
Wk e, B ITO BIRGAFER2HAZEREGERA, B KA ITO
BIRENE, RHERFEMEAL, RE)T ITO &R -Faptegist—F L&,

R, FRAI, & EMH (graphene ) £ —Fr £ B R T & H IR
PR Y TR SEM G BT A, B B B AT A LR R R R R R AR
kAR, BILFR T AERG, RBIK 2.3%09%, mEflERY 10°
Q-cm, WARRARFIK, A B AT L mER g, T nEgE s,
#87%#% ( Chemical Vapor Deposition, CVD) &, #AMS B L. R A
EESEHE. BT EHFLRETHITOME, ZARETE 97%, HE
F M G HAR IR L Fo Z AR L ITOE B 5 AL B, G 2 T2
A RITORMEL A F o a AR RF 8 E; #—Fe), CVDEH &5 It
A FRAK, REZSIR. §&, BPTHIF 0 25 2 A EARGE
MR ERFEEN L CEBMRHA, EEHET EAAMITOEHF %
PR ER B KT E .

m T I, K eBH & —FERAN S EN e A SR E, RE
ITO #AFRELFA TRMETHES CF TR, UFAFES. FWkK
BAF6y 6 BAh 50 S B W AR, AT B HE IR 4% ) BT iAE B iE 00 S w4t
#ey CF AMMZR LB TEMRYTEE, BV FhegEA.

& A M

AL B A TRE—F 2 2HENFEE, TURBRA 9RE
&5 A E IR 0B, BARIRE e M B 4T,

AL 7 — B ETRE—F LA & EHERNFEEN CF LK,
£ R B EWHER S8 ERS ITO 2059 B8 A TR 27569 CF 2
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Wb, URRTES. ZVBREHNEEHEN S Ea RSy S H
B, LA TFTRLETEHRT, TAWBRLOBGTEE, RV TR
1% A .

AKX —B g FIREE—FBEH & EHERF 8 E0) CF AR
# &k, BERE, TLEHEHER, FHFGER L EHEN T
B0y CF AR, BAFES. FWHRFORE,

A FEI LB G, REAPRGE—FEN T8 &, B8 EWENF O
e R, EEBEK, HEEE A 0.36nm-10nm, TILHER FiEE A 80-97%,
& W 4 30-500Q /0.,

AL LR BE—FF CF AR, @35 CF EMAKR. BH T CF Ak
AR EyiER S S &, AP SFEEhme EHERNFEE R, 25
BEAK, £BEZ A 036nm-10nm, TILKR FiEEH 80-97%, @L[LA 30-
500Q/01.

Frif CF EMAIR QLIERIBEBR AT R THIB IR L E, Z6E
ML GLIETE S HER GG HAME R AR Tz £ £ E 6 LB 4ETE,

Pk ol 59 Ba TR & E L,

BTk %8R 5o & 5 & [ &4 AL T 35 38 AR 69 | ).,

AEAERAE—FF CF MG H &5k, OFwTHE:

T 1. FAREIRE FHFEATAERE LR, BABKRA A
HRA A RA AR, £ 900-1120°C . 40Pa-5000KPa 4544 F R 1-
60min, A KER EFRE EWHERE, e ZWHEBRZE S 036nm-
10nm, TIER FiEEH 80-97%, & LA 30-500Q/;

WIR 12, BB EWMERE LRREBNTE, FREBNRE B EH
TR A RIAR AR,

W 13, FPTRESNR A BHER/ A RERESRZTTAK
HEBB R, BEEARLR, FRBBANRE G BB K,

B 14, BA4E CF AR AAR, Pk CF ERAAR Q353538 EAR BRI A,
F k3B AR L6 BT E;

FI 15, HTAREBANR B G BB AKE T CF A ALK L,
HEERTHY, FABHBNTEL EHEIL/CF EM AR SR,

HIR 16, WPATEEBNIRE/ B ZWHTEIR/CF IARASARLE SARBANEEFS
R EERER Yk, REZEBANRE, £ CF BAWAIKEHRE B
I, BPAE CFEARAR LT L5 9 &,

BT 15 b, IRAEHBNMRE & EHERELSKET CF AHAK
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RGP R, FTES IR 16 ¥, 0S8 EHRTATE CF EAMAKRGE
FLE k.

Pk 8 15 B, Prik#EBAME G BIHEEESKET CF AMA
ReG B EM L PTEFE 16 ¥, £9FEEHRT AL CF A AIRe
IRIBIAR L.

PRk R AR A TR, T, ROk, FERBRAAKRDAARAAE
REAMRAEM, T4 KIEM AN, CusRub|&692 5, PridAd K3k
IR AR A FeCLIE R RBRIE R, RSB NREAR T AAHR T BERE
W A B,

T B R AR A T, TR BA AN DA, TR ARAR A Culs,
P 4R 56 69 468 > 99%; FTRsERAN M EAH R T AWK TES, PTdA K
FEARIE AR AZ A 0.1-1.5mol/LFeClyis ik, FT RSN EFHRIER A A ERE
MR

AEPAA ZAFE: ALY BE EHFRGERAFLE, FRET
5d ITO # R &£ F 8 240 E, Be BHHRGENFEEGERE
K 97%, HARLEEdE B H R 691580 5 0 B e WU GR B Fe 2 90 P AR
tbdy ITO #I ARG EHF8ERE, BESEA THIL L ME EXREFE
M EARARER, HAZA CVD *:41&6 %S9 B, ML, =¥
FHE G EI, WAL, AT B AR50 EN A Tika 2T
Ak, RIFEA B EHERFEEN CF AR, b F—AERME. UK
SR Fa A BAFE R B SR B ITO £ S 9 B, Hikiz LA
B EWEY SR B CF AMEA TREIFEMRT, TR @K
FEE, RV FROER, BRELAMELAE B EWHEH-FEE4 CF
ARG S FERA CVD ¥ e B WERMRALE KEKR E, REHY
£ CEFABAMKRLE, TEHME, RAKIK,

AT EH—F THRARLPGHIEUBRIE RN, FHAAATH XA
KA EmAA S WA, RAmiBURERE 53R, FHaEH R KA
AR A L PR

GRARA

TEELEWA, @Bt AL e Bk FEhF XiF@mPGE, HFE AL
WEARAFERELCHAZMRIEMGH I,

W F,

B 1 AHRERER T ENEMNTER,
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A2 AHKREAENFEEGHEF RALERE;

B 3 A KA CF ARG — Rk EHhpIEHTEE;
B 4 5 KL CF EME Mk FHP LM TER,;
B 5 h KL BR CF MG #) &7 i=Aifeh.

ELAR 377 X

) Bt —F A K E BT R BFEARF R LR, A TFTLEE KL
L E AP R AW B AT tm ik,

WARE | AE 2, KREPRLE—FFENFEE 20, 6 EHEHF
wATHE R, EEER, £BE A 036nm-10nm, TIAER FiEFEH 80-
97%, WL 30-500Q/0. ZEHFEE 20 B4 RAF6-F St fefoil
KL, RATUARLILE 69\ 8404845 (ITO) 4R 69590 4 &5 A
TFREE. AT, AIAEER, AL X MBEFAK, L, B
EWHHRAERNFEE 20 9HMBREREMHE IS, EESFHATER®
FARATIR.

gl B 20 AL FAMRARENE, BERYE, TE 50
BB EI, mRARIK, BARGy, HAMA 2, FRZAFEE 20 69 EH
%, LiE TP

HHE 1, BAREBRE FRFAARRERT EZR, BRI
HRA A RA AR, £ 900-1120°C . 40Pa-5000KPa 4544 F R 1-
60min, A KL EH s G EH BN,

i A KA G (Ni) . 48 (Cu) 347 (Ru) 414, thit#H Ni.
Cu 3 Ru #l&69& &, £ RIARAH R E N R AAFR AR TR
Fl, AFEEGIFAREMRA Cull, EATELHE LA >99%.

Prik B R AR £ B ARk, BREIZIFAAMAREGAKEE, &
FiEPRBAAMET IR, T, RO, EREZHRATHEBRIIARA T

Pk A AN A AR AAE BAMRAAIK, FEAERB P FTE R
AR AA.

BT RBRBRAAREERIBEDSZESBERSE 2, T Ni &F
AR GER T L EAEKEM, BRAZMGN AR RT LSRN S
NEHERIARA, AR BRI AT /A, dhmd F R e 2% E
JE; 3T Cu FEARKEERENEBAKREN, SGRTASKREAMA
FHBEBETRNTE&EERE, R AERR “BEHE” , JFEE ‘B
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B R REFFRN AL E BHEE. CVD EH&N, FTH R
e EHERERERG, BT EAREREK.

VB 2, o BHEE ERFHEBNRE, FREBNR LG EHE
JR /A K IEAR AR,

Pk SRR B AR T A AL T B (PMMA) R =¥ A RFBLE
(PDMA) . FERZHRG|F ITEEBNTED KT IRAHR T B,

SEFAUE 2 R BB G EHERE T, EEWREIK, H4E3aK
G AR, PR BANTER, B IRIEE BN IR G S M T,
AR, B3 EWmERELG L,

W 3, KRN R e BHGIR/ A REARGE SRR TAKE
BRI T, Thk A KEM, FEEBANRE B B EIL LK,

A K FARE AR R AL KIEAR G B M A AT R, 8% AFeClizik (/&
PRCuA K AMEF ) . BREE (BENIAKERE) &, ERAERG P HE
A KRB R A 0.1-1.5mol/LégFeClyiik; HEfePB B4R, £ 6 2
RS A RERG B,

W 4, BHAEBNRE & EHEREGKRETHAR L, EEER
EEp, 1FRAERAIT BB BTN R AR,

Frid EARTIARSFEEFEEMRFEEG CF EAMAKR, HBA
Mo AT, ATAREE TR,

W5, BT AR B BTG IR R RN EBN T EE
FRIEF P o, REHBNRE, ALK LF3E9H 56 E 20.

B iR SRR B TRIEFN A B TR X BN EERN G TG L %
WA EA], LTRGBS B A ARE O F A R AT 63k
F. BT RIABEHEREBHZERRTARAGRTE, Lrasts L
T A T AT R, BT AR KA T TR LA NI SR A IR Sy AR

WAMAB 3, ¥HrAEYFRE 20 A TRAERTFTEKY CF AR
v, AR, 1FE)ARLAMER B WL EAHE CF AP —thik
L), HEAREFE: CF AM AR 40. BT CF AMAIKR 40 gk
59 E 20, FFERZHFEE 20 B E2HEH T4 R, E%E
K, £BEEH 036nm-10nm, T IARFEEA 80-97%, & w[LA 30-500
Q/0.

B ik CF EARAAR 40 36338 EAR 42 AH R T HIBEER 42 L&
B 44, PTRIEIEHM 42 A SUTBILIE, ZETLE 44 QIEMET HA 694k
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MEFEFABAL T IZ AR E LI 69 B ESEE,

BAREHBIT, PFEERSFEE 20 BRTHEEME 44 b, bk
shR AR A A EAL, 5 TFT AR (KRBT ) LeggZ o (RBF)
R EIH AR SR T 453). stk CF Rl w A 5HF R =X P
49 CF At RMET LB RTFI, EETUREE 2L TENF O EM
ey e B AT 69 CF AR

WARE 4, AKRKH CF ERFP MREEHRMAGEHTER, EKR
KPP, PTRERFEE 20 5EME 44 53R TIHIBLR 42 9%
m, FrEERFEE 20 A #HEFHE, UKRLETEHMR T HZE G
d, KBS RTERGE Fe. B, 145 1TO BV AHH#H#E S Bt g
Z 1 ITO A @ E— BRI R IR 371Z 1TO #8548 &, f AL AT 6918 A
& EWENFEE 20 FIF63 S5 8 BENRE ZMRY &, KA &
A

L5 GFEE 20 HEE S ER, ik CF £HGAF 4 FEiEs
(In-Plane Switching, IPS) &KX+ 4 CF AR, RAFELH I
( Fringe Field Switching, FFS) 742X ¥ 65 CF AR, AR AULE)
FRFXAFAE TR P CF AR, AL ER2NEWHEFE B E
BAAEX P CF £ M%.

HAAB 5, KEPLERBE—Fr CF ARG HETE, OEATH
PR

T 1. FAREIRE FHFEATAERE LR, BABKRA A
HRA A RA AR, £ 900-1120°C . 40Pa-5000KPa 4544 F R 1-
60min, A KER EFRE EWHERE, e Z2WHEBRRE S 036nm-
10nm, TIHER FiEEH 80-97%, @ W FLA 30-500Q/0.

i A KA G (Ni) . 48 (Cu) 347 (Ru) %14, thit#H Ni.
Cu 2 Ru #| &89 8 B, £ REBAA TR E N R AARFR LA TR
Fl, AFEEBFAREIMRA Cull, EATELHEGLEE >99%.

Pk s R AR LR AHBRE, RREZFEMAFEGAEAREBE, K
FiEFPHERAARLE TR, TH. T, ERAZERDFHRRIARG T

Pk A AN A AR AAE BAMRAAI, JEA LB P FTE
AR AA.

BT RBRBRAAREERIBEDSZESBERSE 2, T Ni &F
A GEBR BN BAEKEM, BRAELEMN F AW RTESRNTS

6
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NEBAEREBA, EEETEALAFATE R, dtmt ” R e 2HE
JE; 3T Cu FEARKEERENEBAKREN, SGRTASKREAMA
O RTRM T & BAE, #mamAERR “BEHE” , il “F
BB Rk KA HIFRES 0L ZWHEIE. CVD E4148, IR
e EWERRERSG, BT RAKRGREK.

FI 12, BB BHEBE ERFERNTE, JFREBNRE B 2
TR R AR,

RSB REART AR TEERE T EAAWBE. £AEH%
5] of BT AR & T T IR RO R F Bg

SEFALH # KRR R BRI/ S, EEVREK, #HA4iIER
G AR, FTREEBNTGIER, B IRIEE BN IR G S M T,
AR, Bsxte EE AT 3k,

B 13, AT RESN TR R G BHEIE/ A R ARG SRR TAK
A ERF, BEEARLR, BREBNRE B BWHEIEL K,

A KA AR B ALAE K ARG RE A PTRE], B AFeCliak (&
rRCut KA S ) . Bk (BARNiAKREBE ) F; AL AL
A KRB R A 0.1-1.5mol/LégFeClyii ik, HEfe BB 4R, FIE 2
WS A RERG B .

F I 14, &4 CF A AIR 40, FTiE CF EAMAIR 40 363535 M
4 BT T HIBEAR 42 Leh & E 44,

Ak, @ik, RA. AT, Bk, B, EESE AR
FerE 44 R THIBAM— &, TR ELE 44 Q3647 HaAR 69 5415
FEABAL T LB ELUINE G L EFEE,

FI 15, KR EBNRE/ B EHERELESKRET CF AMAIR 40
L, BEREB Ty, BIEHBNRE B EHER/CF AMAMRLE K,

Bk, RIBFTE CF A AIK 42 4§ BARE R (AFT414349 CF A
FRGETFEINRE) , THIEESNTE B ZHEELESIKRET CF
KA A0 9 & E 44 £ (B 3 i), BARBDETEHMRG LS
Wy BT VAP RSB N B B BN E IR SR ET CF BMAIKR 40 ¢
WIBHEAR 42 L (B APTT) , AT E,

FI 6. FRTEERLNR BB B IR/CF AR ARG SRR
IR EERER T F R, REEBNRE, £ CF EBAIK 40 LHRE F
WL, BPAE CF AR AR 40 7 ik of -§ & & 20,

B iR S AN R B HTRIEF A e BR FHBANRELT G BTG L6 L

7
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W IR AR, ATRE S 2N AR N E A S A R AT 6380
#F. O TARHIFEAAZRESHEZARRTARFERT B, LR s 25
R R F AT R, M R K BT EEBATEEIRER A RERE
AR

R, RAEF IR 15 9 BEARBREF X, LS -$8 & 20 BT AT
REME 44 L, MEARGETFOMRG LB, 5 TFT AR (KB
) LWt E R (RBT) BREHARG RG> TFH ), i AL
CF Al s A 5F R THEX T4 CF AR, R MU RT i, Hif
TARFZRBERNF LMY LT R THEX T CF EM.

EFEPFEE 20 5ELAE 44 53 R T HIBIR 42 69| M, W AT
R FEE 20 EHBOSFHE, UKRARLEFTEMT YR SE, 2
KRG B T@MAEA F4. L, B8 ITO B A¥LSH ENEEA
ITO A @M — BRI ERZIZ ITO #aFd B, mAKXAFTHEA LG L
Wik oo R 20 HFeHEE S BN RNE 2R B, TEIRA T R
BEHFEE 20 HEAHHE S d BN, P CF £ARB T A -F @454k (In-
Plane Switching, IPS) B-F4EX ¥4 CF A, RAFwH W (Fringe
Field Switching, FFS) 257X+ 45 CF M. KL TAULE KT XH
FRTFTEXFE CF AR, LT UALEZMMHE F4E EEERFEX
¥ 44 CF 24K

PR, REPGHEEHSIRGENFEE, FEETE5d [TO
R ERFLEAEE, B ENE RN ERFELENERETH
97%, EARZ B Eb 4] R 6915 B 5 & & GG WU AR L Fe e W AR L
ITO #|m&9:iE0 54 BMHh B, FESHH TH LR AL BB FFZME
AR, HALA CVD E4& & EHEN -9 &0, REME, TL5H
A EI, MR A T, FriEs ZHERSEENATRLE T4
B, HFEAEEHERFEEN CF AR, b TAERER. PIE
B Fa A B0 6 EHER FEERZ ITO £ 540 2, AlizlA s
EHEPFEESN CF AMEFA FRHIEFERT, TG RRD @R
FiER, RUFRGER;, BARPTEER G EMERFEELY CF &
WA &R R A CVD e BEWHERERELRIER L, REHPE
CF EMAKR E, TEME, RARIK.

VAL PR, 3T ARAIRAG- S B HEARAR R, T oARIERL B 693 R
FEFBARAMEE AEF ALK EREY, M XER T T H
AREL BT ALK ABA| B RGIRIFTER.
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R F E X

1. —AFZRF8 k&, ©62HE0NFEMHAR, ZHEER, L5
A 0.36nm-10nm, TILHRR FEFE A 80-97%, @ &[4 30-500Q/0,

2. —#F CF A, @35 CF EMHAK. AH T CF EMAK LY
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