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(57) Abstract: The present invention relates to a method for the strong adhesion of a two-dimensional nano thin film to a desired
substrate and, more particularly, to a method by which the adhesiveness of an extremely thin film having a nano thickness, such as
graphene, MoS,, WS, h-BN, carbon nanotube thin film and nanowire thin film, on a substrate is increased under mechanical pressure
and by means of an electric field, and by which graphene grown on a Cu substrate is directly transferred and adhered without a medi-
ator onto a polymer substrate such as PET, wherein at least one side has an insulator.
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L} 9}o] ©](Si, ZnO, TiO,, SnO; 5) ¢} -2 12+ eojo] FEj7F 2xb1 o] ej =
ol e 2 HEo] K uhek i Ay o] 1219 i 23 223 0%y
2R YA} o Z 50 Au, Ag, Ti, CdS 5)3He] 499 53 242
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FAR R A AR AN HA G B AP Ao 7547 o5

AT 5 Y8 st

[66] AA]

[67] 2 Ao 1

[68] Auk2 0 2 AR5 = 18 1S Si0y/Si, = Fre] 713 Aol 54 H AR wet
transfer) ¥ o] AFSE T} AALE 23 H-& 7] 9o Hbe] 292~ (van der Waals)
igto 2 g FAEEY AR b 2k~ =gk o 2 ] ghof] A Al
1A & Y52 F-(nano ribbon), FET(Field Effect Transistor) 3 € &2
A} (fabrication) &7 & A & w] vhg] ¥ o] Hojx] = A 7F Ay Sl

[69] upebA] o] & WA 57| {8t Bl ARA AelE 1S upepA] FA 484
7] <=(conformal contact)-S 9|3} & E-3|o| A A|A| 6= b= 7] 5 -&
ol-gst] JFH L F7HANA 7 Atk 712 o A= & 13 o] v = 9

[70] 9] rms A # 7] (roughness)7F 1 nm 7| FFS. 2 z+7] 98], Si 7] 9 of A Oéxq
74 (thermally grown) "8 2 o] &3l 47438 300 nm®] Si0, S 73 9 9

X (deposition)A] 71 3L, Cu A (foil)ol] A1 @A = 1S Cu

2 Al (etchant) & ©]-&3F F2] A Al(wet transfer) 374 = -3l 7] 219l

Tt AALE A S ﬁuﬂ of Bt} 3/ 4 -84 (conformal) 5 =S

WS A Eskaith e

Hrﬂpljgréiéj&’
o =

sho] A5 Al A 8F= 2 5 2
o gH(uniform) ¢ A 7]7¢& Aol F7] Ylo] Adtel YA =A3E g 3
S dolF= Cu A= 71 o 2 YA I Sioy/Si 7] 2l ¢4 & 7tshA "o
[71] olw] VA 7wke] -9, 312 B 31t A Efoll A o] 23] o =50 = o] 5ol
o] FoJ XA = wARA ALYl T LS d“OﬂﬂTfl Rl = o

°F(weak) F & 713t &=l
A, Si0y/Si 7127 F 535 = Cu A= FEE S22 AA s,
A 9te] 793 300 nm Si0, = 9] electrical breakdownS %A 5F7] 91351 2F 100
VE 7}8tel $i0, E¥ ol @4 44 (conformal) 3 1 2H-& F ek e o).

[72] AA A e g S £ 1 &2 117 9] Double cantilever beam
testE o]&35to] TH ANUA & S dib= 29 & 390 AASH T A 7
Al 9 A ol A= = 33 2o 9 0.65 Im22] oA & zkx] vk A 3}
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ALl Ao Ejdo] LA e 3102/319] Ad gro A o5

A7 A @ AE E Ak w o] = 33 A o :HH«EA

Exo g wel= EF 3= 2D (2670 cm! tHe}) / G 3] A (1590 cm! T ) 2]

—
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WL

A 7] (intensity) H] & ©

F A FAE = AL AT 5 AT EF 1o
damage £ Y& 5 913= 1350 cm! T ] ¥ = gk A3 A7} o)
FASHA vl A T E = Qo= Hol 35 o] Fol = e H o] A7) H
A FHAEI Qe GAs 53

RRED

AdutA o g Fd=0 2 S8 5= e A9, 84 F7] FZH(chemical
vapor depostion, CVD)2] B © 2 Cupper Z 5 ¢l A5 o] F o, &F2
Z Ak(wet transfer) F= 714 A Al(dry transfer)2] "WH S 2 CuE o| 3, PETS} &2
71 o 2 ALY = HAE AT

AR G4 = A AR A2 RS A A A E A e ] el
PMMA ¢} 22 2ol Z- 4 o] A f ot 5= (residue) 2 Al 71 8F+= ofAll & A 2 3}
A e ¥4 ARG 5 100% A A 7F = A Fon, T 2 54
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AA[ ool M= 7]E 2] Cudll A A E e 8-& PMMASL 2 57 A A

EAE ol g8t 72 Wi I gy, =59 o] oA 9

1-&3te] Cu ZEollA el 7o o= A 5] 7 Akdirect transfer)ﬁ}oi JARAEE
Al T2 E = A S A8t 120 °C9] 250 4 0.5 kgf/em? 9]
G CuH= 73S T A 9F 900 Vel Ak Fall A3 AAL
g} & 62 Foll, 2 H o] PETE A 34 02 HALE S &&
ghelst 4= o}, 1l A o] §li= 7159 PETS] Raman shift®] 4 -$-i= 2680 cm!
el A s A2 7F A RE, e AL ol = T1e s 2] 2D 9] A7} 2680 cm'!
o & ol] A A} & Al LJrE]rUrt A gl = Ao

ol

18 AN e 1 PET Al A o5 s 23 1ol 24
A3t} ohE &g okol] Bgekslel U5 F 8L 2
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