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Graphene Synthesis by Low Temperature Chemical Vapor Deposition and
Rapid Thermal Anneal
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Abstract

As a substitute material for silicon, we synthesized few layer graphene (FLG) by CVD process with
a 300-nm-thick nickel film deposited on the silicon substrate and found out the lowest temperature for
graphene synthesis. Raman spectroscopy study showed that the D peak (wave length : ~1,350 ¢cm™)
of graphene was minimized and then the 2D one (wave length : ~2700 cm') appeared when rapid
thermal anneal is carried out with the CoH: treated nickel film. This study demonstrates that a high
quality FLG formed at a low temperature of 400°C is applicable as CMOS devices and transparent

electrode materials.
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Schematic illustration of synthesized
graphene formed on the nickel film.

2. 4 ¥

2 Ao A g4 FAHLS g8 2o
WA de]E dojHd FAYZFeR 300 nme] A
siet 2 F AR F%7)(E-beam Evaporator)
£ o]g43le 300 nme] UAE& FFsdch Fatd
Autute]l AAsE fdte] FEHEAE TAHS
Agsigan, dxg =4 50 Tlsec?] 2 7}
dsle] 1,000CoA 3023 2% F Yzsdo

o] A]HE& CVD FAHME o|F F AH2 £:F
TAHLER AHHA FFA7] HEtd FAE2E
2 A e of 3B HAx AF A=
frAEg, oW g UA gmded g8 Adat
glute AAE7] H8te] 3 torr YA Fi 45
scem@ EF2FHA RF 100 wattE Q7lsle] £4
EezolE 1% AE Adsad g 9%
TALGHANA olHEM(CHz) 5 scem ¥ olEE
(Ar) 900 scem? 2% F<b M UA gER g

F9stqct. ol YA W F-o ghio] &
-% &753}71 A8, M 3EHe EEE 3007,
400C, 5007, 600CE Z#sAT ©d2FY T4
o] ¢tm¥ AW YzrE AulolA ~10 CT/secq]
Zug Wzhsleo] add §4 FAHL APk
oy 1 Uzde 9o dAE ogHe] vy »
2 ot}

a9 13 2L FRoAM ¥
gho] HAxdtEE sp2 %E}—J
fatel & X E ¢ W
ANz 71E&S o] &EA 7]3&32%’—& oejagk
Hrg Reagn. agdn 32 2 BHE 9EA
300 nm F7¢ Atsiufe] FaE A 7|BoR
715 Layer Transfer® A3l th

2 AgeA gAY a2y g4 92 PR
F3 4280 4(TEM, Transmission Electron
Microscope)& AH&-8te] #3891, Layer Transfer
Fo| AL PgHn|F o s, g
adEe Ay F2E FUdsr] fske ehut
%3 (Raman Spectroscopy) 42 F 835t}

3. 2% & nF

a9 2% dAskd JAvtde] CHy 7t~ 9
7]elA CVD WAooz gd48 FYste g4 o
el FaHAdErZd £4 doolt a2y 29
(a)s} (b)e] F A& F dellA 300C 2 400T
9 FHLEAAME Lold AHe HEWe A
o] W&s| gqlxzA gFech v, ¥ 29 (o)¢
(d)e] FAHEE 500C< 600CAAE AJel ALE
g AujelAq Aol 7Hed HAFYU 5 scemd
CHz 728 2% ¢ EHLd=E E73im 4R
ek g @& F9(10F o)) ZWoe] A
38 ¢ F U ol aHEe gAsir) 4
A EHFE e gidd s JAd HFEHE
k2ol ko] F7ketm, waEkA 500T S 600T ol A
B2 o udel FA4E Aoz dAddHng F
C:Hz 712 E97]1¢l4 CVDH4 & | &3le FLG
2 437l fdAE 500T &2 TAHIEE
Aolsjok g& & F gk webd E doM e
500CSH 600C ZAoR AR AWML A9
300Te 400CE FHe] PP A|UE gk
A& B3lo e AAARE FRlstATh
300TC <} 400TCelA 2P A|HE gt 2371
ol g3t EAF A3} 300ToA A3 € HE
Ba=w4a A9 stretchingel Esle AF
e 7198 G Ha(}d: ~1580 cm )7F BF
5z gty 3). & 300CoA FHe] A3
AZqME YA WH2 A58 @47t vjs Hol
o FAd 7|dEA] FUtks AL 4 F 3
cH13]. &H 400TeNAM Aol 2yH ZHfole=
gintEg ¥ EYA G 32, D 1‘-]3(35]'%1 ~
1,350 cm™)7t FAldl JEhdE AL ¥ Ak
ol IzlgelE Zo] FAHATE AE o)}
Auk FAlel AA7T FAEHA &S Aol B
g Afoldt AE ¢ F AU

a9 3414 400C 34 A& F FLGZF 4%
AEAHE g 244 271 241d ¥ =

=
=
(=]

=



A7 AR A 288 w=E2), #2237 A123F, 2009 12€9

ad 2.

Fig. 2.

3 i - 300C
:’.: ~4000
E._,,.........J-__.
£
0 1756 B85

2234
Raman shift (cm™)

a3 3. 300C9 400C CoH: A2 ¥ gy,
Fig. 3. Raman spectra of 300T and 400TC CqHa
treatment.
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(a) HR-TEM image and (b) Raman
spectra of graphene after post-RTA
treatment at 1,000°C for 30 sec.
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Fig. 5. (a) Optical microscope image and (b)
Raman spectrum of layer transferred
graphene.
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