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T AR Ge, B3 AT 54T 10 AH R FIABIBCAS R R AR . eah, A5
J2 B VR BEAN 52 R i) 5 HL AT DA R B R

[0074]  FERNFERTIR 10 LIRS0 2 20 B9773%, v DME A ARSI o 7 A Ko S840 T
T A SR IR, (EAN IR T X P k. fan, AL 22 S UTRNE T B EA R T -
PP SAH DAY (RTCVD) | HUBGHE & 55 B AL 22 S DT (TCP-CVD) IR Ak 2 SAH DT
I (LPCVD)  KAEALEESARVTAR (APCVD) &2 J8 A LA 22 S AHUTAR (MOCVD) B S B 143
SR SAHDTAR (PECVD) o

[0075]  BRAEAE KRG B = N oR A B4 2 20 FAEK T 2. Fl, iR e
JE TSR % T2, WS (He) AT ARSI AT EMEAF T8 SR T S5 B (Ar) BAE
N S0 1 R 3 /M o RN, B SRAE RS T SE it 1% T 2, W] DU kIS e A (1) 1
BT 2R GE KR A S 2. Ry, R AR R B 2 T SE i T2, WA (1) H
VERREE AR, FF o i AT 35 B2 o v, 3 4 B AR A AU 36 1 2 A0, AT BB A% 13t 1 v
JoR B S0 o

[0076] It B3R TG A 854 2 20 A AT AP BRAA E K JE K202 1nm 22 K2 1000m
R AR . eabh, 0 2 20 4 B oA WD shiasi R ma W na 4z . 8
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It BRI A S8 2 20 Rl DVERE— 2B 2 B . AT ARBR I PESE e, A SR
JZ 20 KB FERIAE— BT E 2 H 5 .

[0077]  7EATIR 10 BIERCH SBI6)2 20 FIRBIPESEiE 7 R, B &R e IR B R
TP A e R R A B R RORE AR, 75 KA T AT A B8 DL AR KO 5805 2 FF HLF
SR TT 110 [E5 AL &8 4T R A 386 2 20 55 —MAR 31 T2 sidzft, M
MBE I & R AT IS - A BGE - B — R HAIRIZE S S 50, W RAEH 11K Z) 300°C
2 K2 2000°C (30 BBl N BEAT SRR, T a0 — S AR . AR R T 2T O M LB 4
PR T e T 0 e IR BRI 2 CUbE 3R U 2R R B R AR RBIR DL AR G T
AR, AL FERR IR P BRI B A I 45 AT N I TEAR 25400, IF HLRE W AR Ko 387 2 20.
[0078]  H Ak, 5 —LMEATIR 31 5 RIERTR A S 2 20 T2l oF H e ftes
FIRHIC 1100 B— AR 31 nl— DA FE I B E AR L 1R A 72 DER 2 T M
MR FEBA BE ). KA HZAMEIAZ RS, REN T 5T H R Re% i AU A
N G AR RIT 4t Rl A 72 AT DLVERR RS IR TAG A By e K PR R S S AL AR
A (UVL AT LG LT 28 UV/EB) i #A i H5 Bk i RS

[0079]  FiRAb 2 SAHUTAR DT A T A KRR 30, (R ZoR Ee i =2 F TR B i
AT JZ 20t T 20 0L R K2 900 °C BICHE i ) i O o e o DAL, 7R Ak 2 AT AR T 7%
Hh, A] PARR il 724 AR K B 880 10 BURIE N R AR . Rk, AR A
o, TR/ AT R T R AV 3 AR R ESR P AR T 20K A 30 2 %
BIFEEAR BT SR, BT CVD (1 5 2L (R AS 35 59 P DA Bk T 4o e R~ 14
PR, 7 BRI 2 G BN R AE TL O~ VB o R, ZEAR AT, FIH G GH S ER
Gy REEN R TE R A B 2 o T B e 5 4 T 25 B B S22 1 L 2 B AT S 4
(R o

[0080] w1 ik, @Al - A BME - B R RIZE B 451 50 £
PR 31 STERAEAT R 10 LIR854 2 20 TR0 I: H R v 38— R %70 110 Fek mi 2 a
(1) (SPER S1) o FE/Z S 451 50 S b45 58 AR T 120 21, Al A Z & 4518 50 3 — D3 AT1E
NTRARER VA H T 2B S AR T 2. 5 In 110 n R E Ny — X i R A% IR 7758
BT8R, W L R, HF AR IR R DA 2 AR i, PR S R T
FE RIS TE], WA 7 By b 38035 2 200 58— R MERT IS 31 BUZE B 4544 50 1A T & fi B 26,
ZANEAH— DR EE SRR .

[0081]  ZRJ5, R E LM 50 EREERATIRE 10, JF LRI, 185 o vrss — 4R 5ot 120 IRiig A
ZIIE TR 60 F K2 B L5 R 50 T8 10 BIEE 20 BEN 35— At 31 F (GBEE S2) .« %
TRIA WL 60 95 7K I, L R $ MR 2 i e SIS B 8 A A0 512 B0 IR, JF L nT DL
TR EE ((NH) ;S,05) \HF\BOE Fe (NO5) 5« EALEL (111) (FeCly) B CuCl,, (HANR TiX £, AR
P IR B B iAW 92, A SR I B N1 B Cu il 5, ] R FeCly kAT %
T2 AMEH R % T2, e 1l G MBS 720k T 20 B Al L2 BRI T2k
BRATI.

[0082] A RRHE 7 B MiAT —IREZ R B R & Jm AR T2 B, Al AT — k%1
T2, 1 Bis, BUE AR S5 R T 120 EEZRZIM T Z, K 2 fis. 2RIE 2,
TEZ ik T2, 24N A 7 = I AN S, 2B 451 50 2 RN Z iAW
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IR, il 2R ESZIM T2, BB BRI E B E5 M 50 T HREE A
T EATZ IR

[0083] 4Rl 2 Fron R 2 R ZN R T2, W m] BAAE A 2 A AS 1R R 1 Z1 vk s v, F HL
BR800 2] Teh VA VR R VA PR R 2 T o 0, T SR R AR SR AR AT 120 BN HHARSZRA
Bl KERN SRS, MEew i H B R ERZmE R, F AR ZEH PR GRLES
JEAT RIS AR T 120 B3, Ge g1 EA IR FE M 21 VA vk

[0084] EId BARZITH T2, WEBLEM 50 FREER T A44E 10, I HiEL B e 4 Ja 4f I
FRAEATE 10 _ERATBBIRE 20 B EN R 55— PEAT R 31,

[0085]  4nl&l 2 i, Wit SR —HR T 120 BC BN =, WInf it — D B H TE6lEE W1
MmN AR E ol e O o N L R S e vt B e b R O E R I

[0086]  FEiHRE ik 77V B B AE 85 — 2 PEAT IR 31 LI B2 20 1RO 5 =R T
130 Z /i, AT AHEG BRI 55— Fe A i 31 LIRS0 2 20 3 — DT IB R LM / BT T
2o ALE AN A T 2RPATIE G LM/ BeT L 2. B, i 3 Fros, igvs L2 /
BT T2 R IR AR RE 2 MRS TR PRIt 150 T N T WA EBIGE 20 B
BRAb sk, AR A IPA ( S B ) 25 B oK RPATTB I L2

[0087]  stfm, FIFHES =4R 570 130 K 55— MR 31 B 35k 2 20 B3I 58 52t
W 32 | (GPIR S3) o B H A, FENA A BE 2 20 B — MR 31 LA 3562
20 AHH AR B SE SRR 32 A PIARAE &, DUTR 58305 1 20 REMBHE ENBISE A 32
Fo B S5HE R AL R AT AR, PR S N - R 31 S ER SRE ZE 20,
I, JEE R T2, R AR B 5544 /2 20 Be 0% M S84 AE K STHEW) G B0 31 85 R R4S 32
b, IF HLREEAE KT IS [] Y DU R A BE N2 2 - AT Fe B T 20

[0088] W] LAJERARY 2 60 LAGRY It Lk 4555 45 5% BN 7 VAT A R PRI 30 B RIHA
1% )7 200 WA LUCHERYZE 60 AT EX & T2,

[00891 Il 4A Firow, 19 Q1. R4 )2 60 Al RAE DU BV 58— R MEATIE 31 A &% )2
20 b IbAk, i 4B Frow, GRY7E 60 AT R CUE ER R SE 2R AR 32 A 504 )2 20
Fo fRYZ 60 TR TE BAE PR IR B 00 2052 20 JF HEMEIASZ RG] 1, {7
P2 60 A LIS PMMA ( LA IR FR B ) PR (6B ) ER ( HFFHIEF ) L Si0,8%
A10,, (HANR T ix 8t

[0090] K5 EaR it Bk VR A R PEAT IR 30 LI B804 )2 20 (U . S K] 5A
Z I 5C, FERAE R AR 30 LRA B2 20 BH B . B AH, K 54 BN H BRI
] 2 B (40 1 S it R G T 58 SR AT R 32 B BN Z 200 BhAk, Wl 5C
Fraw, I3 2 60 Al — IR AEf S 0E 2 20 B

[0091] Gl 5B Frow, i s A TR 55— R AT 31 DASCHE AT E 32 b
[0092] W& 5 {7 B B AE Z2 ML I I UG TE A 3B 2, (HE 0 S8 2 nT R o 1 6
FrsBI R T . Mg ul, 1 5845 2 20 IR A R Tl I b il , 580 )2 20 AT RATE
FRAE SR — AT 31 B EE ekt 3 b, JEEARYZE 60 nlk— D A A B84 2 20
b REE 5 HE 6 RIS, TERAE R VAT IR I 3206 2 AT B SRR, 4 i fH A
T B AR TEEER I .

[0093]  "RIHI, ¥ 2 BRA A B S BEAT VEA U BH  (H R AR A AR T I
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[0094] P& 7 3R 1Ak B A TR M S 7 RN T A S5 A AR BN T2 sa) R T
PEGFHRN 8 I A R MER ) 7.5 SR SE ARG, ST EGR T R T TE S
CH,MT H SR S IRIB B sb) 7 M T 76 KT 120°C T 7 88475 M6 M I FA i e S E 3 PET IS 1)
TR o) Anth T R EIR 35 9E~) PET b4 B RIE LR KE A 2B E R ) st 7
S50 /PET B L AR B B AR I 22 W Epl T2, JF HAG R B 7 7R 425 2w 4R AR Bl
R 3.1 JEF G B /PET AR se) /n T RIS e M 4l 25 5 380 /PET b BAR
DA ) 7t T s d i O S vt B 1 B T SR B e R AR

[0095]  7£ T I BN R SE i 7 229, N T A R S, £ CVD R T 8 Je~T I T8 1
A G LA (B 7 (), RVFFEAA A J7 W RS RER 4y 30 96~f —FE KRS L5k
BEA S (B 7)) RIBAERR LN R R E, B AR, I HaX R
A FEETE FASENAES AR N T RO IR, GG R TE N ORL) 7.5 5T A
JOER N HE B 8 Ji~F A JEE W . JERLIX Py 3R, REfe A9 s AT 1 A g A3 A0 P
/M.

[0096] [ skt 1]

[0097] 1. 7E KSR A FORTHAUA S840 2 A K

[0098] EHIKCufl (JBIE :Z4825 um, R~F 4974 210x297mm’, Al fa Aesar £ AT ) #h
BRI JE S, IREAE RS TT ) 1000°C T n#te AR & A i 1) SARIEA 4 (CH4:H2:He
= 50:15:1000sccm) , MTFE Cu §8 A K 2845 . BbJ5, 7ER2 3 BT Ar B He 3030 IR B,
Cu SRR R A BARZ) 10°C /s IR JEAE UL FAH (F8) , FR1G/E Cu T8 LA KA 580G
JZ o FAFMA BIHEL DR PET 41, HE I EFEE (7£K%) 550nm A KZ 95% ) , I
Hrefhze btz (Eob)).

[0099] 2. FATBRIEEN T2

[0100] SR, i 3ch 6 P AR M AR e B B BT AT Cu §6 IR 82 . MG, Cu 986 - A
ST 2 - BRI 2 S IR N K2 0. 5M FeCL B BRI ((NH,) ,S,05) HIZIihE i,
FHH s A RBCR AR R R Cu 8. MRS, 0 280 B el B 8 — 22 M R I Bt %
EIVZER, 1) FL e A4 T A 280 2 B0 1, DA A 3807 2 5 IR R 0 8 o ek i i o %, W
I SR EN R 58 AR (B’ 7).

[0101] & 9 ;R ARRE AR St 9] 750 S M AE RSP AR K 550 2 DGR R 6T
K19 (a) BRSO AR B A A K SR MR 2 7Ea S A Ko B A a
Sl 2 AR AR R B R A S I L AREAER S A S IA SN D g E . =
R 9 (b) , 700 S di AR K S B AR KA 280 2 AT 4 95 % [MIE 262 510 BREE / ~F
77 ()R T FLFE

[0102] [ s&jfafs 2]

[0103]  REEASZHEH| M EXT-GHE T EARE T PR (WWE D) () BREWZEME
B 2 8 0 SR s (1) BTE R s DA R (Ti1) A 880 2 s DA B BN 31 B bRt iR
o

[0104]  7EZ D8R oh, FE B 9E b AR K B0 380 2 0 ik 2 1 PR A 4R 2 00 i 2 O B v
ARAFZHE R A F. 7ER G 105, @ A8 B T8 K16 0. I 3ob B R e v VR
((NHy) 5S,05) HIHLAGE R B R A BRETH « Bt Il BB BR IR R A B JE E RS 70, A &)

12
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JEMNRA VAR VR B ARl B S b I i, A S0 2 S B o I Hd i
AL B BRI A BRI (B 1) o RIS — D IR B At I IB I R A TERG & 5 98 E A%
g, MIAFEE =P,

[0105]  7EG R SR — DR, 96 G4 NEDIR A JEE h, IR 5 75 K20 90 246 T LR Z)
8scem [ H IR RN E K L) 1000°C . FEIEE] 1000°C 25, K RAEIR K KL 30 438, 1M
ANCEAS AR B 7o X R S BE AT A AL 3 DO b R ST MUK i %2 K24 100mm.,
SRJG, CHORT H ISR TR A 010 K L) 460 25 N3N 30 28, R 43 NZ) 24scem F1Z)
8sceme B, £ KL 90 ZHLHIE 71 FIEE sl i HAE RAE LA A 2 =il (KL 10C /
s) (7).

[0106] FEAKZ G, @I AEINHE S (K2 0. 2MPa) , fE4E EAKK A
15 E R B B W (Jinsung Chemical HRRAF A Nitto Denko AMRAF] ). 7EHEAH
A 20 e Y R P SR P R U AR T 2 S 25 B KOG e R B SR A AT e AR
B B8 1 20 Vb VT, S8 J5 1A 48 U A0 75 B 2 B BT AT b R P B 2R T I R 1 o i 4
s 1 (0 B8 B[R] B AR A I — 4R N R 2 ) 9F HLB R Tl (K& 90°C & K4
120°C ), /43 7 KZ) 150mm/min 2 K#) 200mm/min ({455 BN Z I AT A 3800 )2 M7 i B
FIEFR AT (B 7(b)) o T ZEA H H4 R B B IR B I, &0 2 2 0 SR, IR H 2
JE SRR I 2 D 3R I SRR e . B T (o) R TR ENR) 188 um R LA
PR HRERER (PET) #HEAE LR 30 T2 E A B, B 7)) w~BTHTET A8
/PET 1% W] 5 Hit JEE ok 1) 32 DU 28 A B AR 11 22 WX ERV ) T 25 5 BRIl AR £ () B 2 0 > % 1
PR N ARAT A 2025 ) —ie, 9F H 525700 EARGHEHLP iEs s s (K 7)) £
7(f), IX AR R I W R PR R (B 11d) o TR SZHE 6] BTk 6 CVD 8844
[y ] S P AR AT Tk DA R o A D VA B R % A A 7 B T SR A 1 AR
[0107] [ 10 sxtH T R X 455 BV VAR Si0,/ FEAS R PET 4% AR K [ S8 i
ot detE. B 10 (a) sn it T HA R FECE S E W0 S0 B 208, B A M
R T 4 BE5E Si0,(300nm) / fE g A FEEENICR BEE MR AR DR KT 95%
(1 B2 75 25 2R (10 SR 2 AR 1) LR 2 RO R o XTI RICRAEAE A PMVA Fli B % BN Ty
o B 10 (b) 7t T AW A5 B 5 1A L BN B SEA IR B I S0 G UV 6.
ERTR, SR R SRS AT AT, A SRR A R R B A SRR E A (B 10 () .
SRINT, JR 77 s (APM) PG AN S o1 B s (TEM) [RGE 5 Bon B XUZ A £ 2 IR
Y (B 12 FIE 15) o BEE A 82— 2 R AL O, G V(B AT 2D T (B Y i B — i 3
KAHZ BTN L EA B AR X2 A B R 75T g BEALEL A, XA [F) - 28
R, AN 1R JE AR AR, RIS BB S BN 2 B 2 Gt itk X B B A
T WA BEERIVE R 2 20 B E G L. FLE 2RI, Pt RN, 3 A
TR RN SRR SRR S SRS E L. PUONFSNMG R BN, 35 6 R0 RN K4
2. 2% B K4 2. 3%, W PR RN )RR .

[0108] A7 Z5M PRI JUAR 1Y) FEL 7 45 400 A VP AR 08 R AT f R BSUAL 2745 2 15 R 1) FL 37 R 1 ol
HLAT R AR VR T, 1SR I F PR 3G 0E . ICRIE A T R 2 28 B 7 VAT I S0 B 1) v A
M.

[01091 & 11 &7 H I A8 50 46 75 2 B ) A 280 2 I R SRR ME R i 42 11
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[0110] KB 1A TR HE R E L G 50 & (R2R) T4 B 75 1% 8 PMMA 4 B
MR EN TV N A SRR I R W B . & 11B 7R H T 2k 1 4 S e f91] 1) 3% i Ha, L AT R
HHEZ%E LN E RS B LR, /2B 11B 1, kB 28 57 Sk 3R 8 78 B & Y6 21 1 HH
BERMWBMHE. TREREETSHE P —F [Li X %A, Transfer of large-area
graphene films for high-performance transparent conductive electrodes, Nano
Lett. 9, 4359-4363 (2009) 1.

01111 B 1ICnth TR TR ER BME/RBHFR B AFETULAT =
6K Iy ) S AE A B 2 S B AR M A0 R 1 BR B DY AR PR 2 . AE[R)— 28Il & T
= 6K LA S B = 9T ISV QHE XL o Ll /R Ayl i s iR 2 (M Pk im FLFEL 22 o IR IR HIL G R
O o THAEHIE B, X T IR R R B, B — PR =R RECP B N T v = 2,6
10, BAFME RBRGER A KL 6K A 1y = 7350em “V's 1 (K#) 295K i Ay K4
5100cm *V 's ') (FpfE4 (FEE) =3um).

[0112] 11D 7~ T AERH N AE N 5 1TO/PET H AR AH bb Y3 T B804 O b 4 58 28 F B L
HLRR M

[0113] %, M HE R FIEAGER FEE (PWA) 2 K] VE R &Y ST ont A
97. A% MIB R I A BRI AR KL 1250 O '(K11A) . HTHERER
PMMA J2 1% 55 B ML 558 52, A FH 3 i B 7 V2 R A 3R AT (1) AT e B RS R /I T L0~ 19
Fro BRI, HH I R T A B A6 o0 5 TG BN BB J5 . A SZ R . AEG X B TR T2
W, 20 S A B 20 T PMMA Sl B R A% BN U7 VA B HUBE R IR AL A% 22 = A5 3R 1H
HFH. s ZRERIEm, S iEma e R E P R (B 11B) o AR ABUE 5
— 50 R R B 2R A R DM BRI S IR A e s (B 13) o 5538, 2 Sk
JEL 1 AT IR0 4% , T USSR HLBELIE Ko FH T BRI JZEAS B2 52 06 o JRG 3 10 FRDRS B2 1 2
T 0 7 VA £ 1 22 JE R S 0 1R 1 H BEL S 2 R B RS IR R 2 AN

[0114]  FRAEMIHLFHOEZ] (1ithography) CHT7EH #L) 300nm [¥) S10,/S1 4 i L il i
FEGERE (B 110 . B 1ICAH T B2 SAERESA B A=E T
Jo T = 6K INH7E B J2 0 Sp 2 /R vl 2 A Al b 1) R B8 ) DY AR B LR R . A A — 28
PRl & T = 6K LAK& B = 9T ISy QHE XN A MibAR o Hs 1) bR 2, il A im FLPEZE o
ME/RBFE o HRME R, 0T IR ER B, B 2K = A PR AP R BN
BT v = 2,6 f1 10, 5K 6K I 24 E RANGELEN 1= 7350em *V's ' (FEK
29 295K B K218 5100em *V 's 1) (4% (FEE) = 3um) . REWAMLZR G T HE
K iz v AR 1) PR BEL I BB A AR A R DA R AR R 7, 350em’™V s KA AU RIERE R
XAFARTT DLW EE R 6K I & B R 2N (QHE) BLK B = 9T W Rids (I 11C, A1) o 7E
R,= 1/2.1/6 A1 1/10 (h/e ) BFAHRZHHATINF v = 2.6 FI 10 [ FRa B a8 1] 2
IR TR AL PR E RN RS PR BT IR B A8 AN S X, 78 25 7 5 5
2 EWAAERV MR E .

[0115] A, A A8 PET AL B AR IOHL AT P (B 11D) o B 1ID 7Rt T, AR TFAER
21 2% %KY 3% R 1R 5 TWr T 170 AOMdEAR , 3 T4 BIE AR I 52 = 2 K40 6%
(IR FT o IXANIE B2 AT S A B I BE A1, 0 A 52 BRI AR FAR ) BR ] ( 1] 11D) o

[0116] K] 12 2/ KR SEHH 2 48 5 A % FhE A2 Cu 8 EA K S 2 I ok RT3
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K%, Bk BN, 76 SR N A KA BI5 20, Cu B dkk )R .

[0117] & 13 2 AL A5 4 5 B 7 V2o Ak B S 4] 2 7 Cu 8 AR K i 280 2 5L B 3
FeM PET 41K B2 RIS AR B BBt (SEM) B .

[0118] & 14 KBS 2 75 Cu i AR K 1040 280 2 5L BB M PET 41K B2 f5 3R 15
5 A7 B fse (ARM) MR

[0119]1 & 15 B/R tHAEAKRBRSZiE ] 2 78 Cu 98 AR K 3840 12 0F HLEE A2 21 TEM A% At < e i
I E S B (TEM) MBI IA S 2 I EE R B .

[0120]  &5igsd, AR HIGUE T 76 K AR 4 I Ll A BRI Gk A8k
JEEfr) 2 A EIEAR KA AR s T A SRR A 22 e M o 45 8 A5 0 35 75 60 CVD 7321
AL PR R0 T DA B S 0 1 S AT L R 28, ] TR AE AN 28 R A S 4R 1T
(R OR RS 25 B Al B i I A A 7

[0121] AT RGBT Efe gt 7 — s f], (L2 AR HFAR T . ARG AR AN 7
Y BRI 52, T DAAEAS DR AR A FF 1 i AR A4 JELRIT 52 S50 AR A0 10 7 000 S 0 HE 5% e i 4 A A 7R
i,
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