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Fabrication and Electric Properties of Bilayer Graphene with Metal Intercalation
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Abstract: In order to realize superconductivity at room temperature, we fabricate metal intercalated bilayer graphene. The

electron-exciton coupling is expected to generate high temperature superconductivity[l'S].

stacking two single-layered graphene sheets.

Bilayer graphene is fabricated by

The single-layered graphene sheet is synthesized on Cu foil by chemical vapor

deposition (CVD) method. After transferring graphene sheet on SiO,/Si substrate with rinsed by pure water, another graphene

sheet without rinse is put on it to prepare the intercalated bilayer graphene.

rinse.

Electric property of metal intercalated bilayer graphene is measured as a function of temperature and current.

The metal is remained around graphene sheet without
The sheet

resistance of the sample by etching Fe(NO); aqueous solution is 1.2 X 10°C)/sq. at 270K. Electric property is semiconducting.

1. EHHERBLOCEW

AWFETIE, 2 BT I 72 e RBEEA L E—h
L— 952 & T BRBEEOERZBIFEL T 5D,
2BV T 7 = VIBRULAE Y D E A 1 T O EE
FIZE 0 EWEE TOBGRERSEIEZHFL TN D
[11-[5]

Hgr T 7 = 0 kA ENRDL T2 72
J@lEt & a2 FR L=, Hg 27 7 7 = OFERICIE
{55 kA (Chemical Vapor Deposition : CVD)#:%
WCCufE RICHER L7, 287 T 7 = AERIE, =
FUTRBR DB 7T 7 = REICET T2 B
Tz EREEAA A=V — LT, Fle B
ROFEEENZ D ETA =T — NT HERE
O BLESET, Thblck 2Bro 7@
M LEW 2 (ER U SR 2 e Lz,

2. EBRE - &M
21 Big7 7 7 = VIRBIEIRIE 7T 7 = ISiO,fSi
211 Hifg 2 7 7 = »ICu D /ER
CVDIEIZIZA Y N+ — VI CVD EEE 2 H ] L7,
CVD JEIZL D7 77 = VR AZITfibiE & U CTIRE D
757 2 ERICE D Cu & Vo, k3 50 scem
7 L2 50 scem ZPAS T C Cu % 110 438 C 1000°C & T
ML T, ZDt% 30 73/, IR % 1000°C TR FE RIS % HE
FLZEE, Cu B Lot zirtisd 57207 =—1
BAToTz, 7T =—/11% 30 43ffl. A X 48 scem ZE A L7,
Z D% 300°CImin TREMEIZITV, BB T 7 = vICu
EVERLL T2,

212 A a— MEIZELD PMMAIEE Y 7 7 =
ICu fE5 DERL

AV a—4—D I CVD %D CulfizixE L, A
v'r 3 —4—% 1000 rpm CTlEERS 72, 7 v kLA
Z W CTERLL 72 PMMA JRTE % [RlEEH 0 Cu fE 12 T
L 30 PE LTz, ZD%, A a—%—0 knb
PMMA/Z Z 7 = »ICu fEZIV L, &Ry 7 L—Fk

57#1 100°C THIEA L TR S, PMMA/Z Z 7 =
vICufEaER LT,

213, BB T 7 = D Si0,/Si Fthi~DisE

X 1ICHJE 7T 7 = > D Si0fSi HA~D#sE D F)E
Zod, X1 OFNET 2.1 TERL 72300 Cu i %
TyF 7L, WEBT T 7 lSi0S #ERL LT,

PMMA/ Y Z 7 = v

._ o T PMMA/ Y 5 7 = >
| /Cui ]

T~ SiO,/Si
oy F L R

T v IV TR

- PMMA/ Y 5 7 = o MR
L [ PvmAZ 572
\P— TIPS 1/Si0,/Si
€

—T MK A=

P 757 = Il SiO,fSi

1 HE7 T 72 0 Si0)fSi HRA~DERE: : = v F 2 J YRR 20 mi
HFIZ PMMAVESE 75 7 = ICU fi % 24 IR RIRE S C Cu B & 10>
L7-( 1a), PMMA/HE 25 7 = o % Si0ufSi bt THWV IFHEE L
72(X 1b), 543, 20 ml DHIKTY > AEFTV, 24 FEH]E SRR S
7= (X 1c), PMMA/HLJE 75 7 = 1SIO/Si % HEERIZ 24 IR S
HT, PMMA EOBREETT 72 (X 1d), A ¥/ —/L &k 1:1 DR
BIRIC 5 0, BESE Y VAT D2 & THBS T 7 = /Si0,fSi
% ER Lt(l 1e),

1: BRET 2%y 2 BKEL- -#HB EB1

228



Tk 28 FE HAKRFHEIFE Fiii#ESTHE

214. g7 7 7 2 VOEBIZL DHE Y 77 = V4
JBRBIE 75 7 = NISI0,ISi D EHL

M2IHE Y T 7 = ORBICL RS T 7 = ]
GIBJEIEIE 7T 7 = ISi0SI DIVERLID FIE A 7=,
M2 OFIETHE ST 7 = IGBEIEE ST 7 =
11Si02/Si Z={ERL L 7=,

PMMA/ 7' 5 7 = v

o PMMA/Z'F 7 x>
[Cui

75 7 x ISiO,fSi

T F U TIRR

x o F I
d
FERS — ik, A%/ —
PMMA/Z 5 7 = > | PMMA/Z' 5 7 = V1481
e o (15i0 /i \ T 75 7 = IS0,/

2 HEr o7 OBICKDHEY 77 = VIRREINE S T
7 = VIISIOSi DYER : FEMERL L 7= PMMAHE 75 7 = v ICu {5
ZToy T U VERIE 20ml S 24 BERNETE S C Cu R E L(X
23), PMMAVHE 7' T 7 = VR BB T 7 = IISi02/Si Ff THhv |k
FHRE U7z (IX 2b), 24 Bfi#, BARLRSEIHE S 77 = vidEiE
[HfE 7 5 7 = L IISi02/Si #EIEIC 24 BERTIEE ST, PMMA JED
BEEIT12(H 20), A F / —/L ERIKDIREERIC 543, 1RIE S
BTtk BHETo—%{T-7=(H 2d),

3. P

EL7=2/ 87 7 7 = VU ERL &Y OREHRIIZ Au
wEE UEMEER L, R OBXFHEEZ AT ¥
NWN—IGH B 7 T A F A5 REeHWTHIE LT,

4. FERMOELE

X 3 12 Fe(NO); I8 Z — v F v VIR & LIRE %
0.06 mol/lL CIER L7-Hig 2/ T 7 = LV IFelH)g /7 7 =
1ISIOLIST DREIRFF D > — MEPURE KRR T
), 270K TOE-EE-V)(EIREIN)REZ R T,
R-T HIECiL, itz 1.0pA FIIN LR S 7203 58
JE LT, 270K TH— v 7 {58 A R L, — MEFUZE
1.2X10°Qsq. T > 7z, F£7-. R-THeihiZ, R
BarLTWbd, Ziux, ¥ —b—hShies
BENDREhoTTmbEEZ TS,

[$;]
x
[
(=)
©

=
o

at 270K
4x10° +

3x10° F

Voltage [mV]

-
ow

-0.15

0.00 0.15
Current [ nA ]
2x10°

Sheet resistance [€2/sq.]

1X109 L L L L L
0 50 100 150 200 250 300

Temprature [ K ]

3 HEIT T 7= UIFIBE Y T 7 = UIISIONSI DESRSEE :
270K TA— v 7 fm8 2R L, ¥— MEHUT 12X 10°Q/sq. TH - 7=,
o, RTHRAEE, HEROMEZ R LTV D,

5 F&®

HEJ I 72 BNRHILT2REIT T 7 =V ERH
IbAEWEIER LT, (ERIREO T v F 2 VIR OWRIE %
AL E Wz, = F 2 VEHRIREE 0.06 mol/L TYERL L
BT, BB OA v F—h L — FENRDRL, 2
7T 7 = OEREMEEZ R LT EB XL TND,

6. &Mk

[1] Akimitsu, Parity. MARUZEN. 05 6-12 (2008).

[2] Cecilia Mattevi, Hokwon Kima, Manish Chhowalla,
“A review of chemical vapour deposition of graphene on
copper”, J. Mater. Chem. 21 3324-3334 ,(2011).

[3] Xuesong Li, Yanwu Zhu, Weiwei Cai, Mark Borysiak,
Boyang Han, David Chen, Richard D. Piner, Luigi Colombo,
Rodney S. Ruoff, “Transfer of Large-Area Graphene Films
for High-Performance Transparent Conductive Electrodes”,
Nano Lett. 9 4359-4363,(2009).

[4] Michael
“Graphene transfer with reduced residue”, Physics Letters A.
377 1455-1458, (2013).

[5] Xuesong Li, Weiwei Cai, Jinho An, Seyoung Kim,

Hera, Ryan Beamsa, Lukas Novotny,

Junghyo Nah, Dongxing Yang, Richard Piner, Aruna
Velamakannil, Inhwa Jungl, Emanuel Tutuc, Sanjay K.
Banerjee, Luigi Colombo,“Large-Area Synthesis of
High-Quality and Uniform Graphene Films on Copper

Foils” , Science, 324 1312-1314, (2009).

229



