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Direct growth of graphene layers on mechanically exfoliated h-BN flakes
REXEL' EEXK NMF4 - I FOZJRABREV 22— 2, DEMHHTRREE®
OB)EE TH ', Atk BE', &R BX R[REAEREL BB EHFE A0 M3
fER ZR'2 W ZE, BE BKX?

Toyo Univ. !, Bio-nanoelectronics research center 2, NIMS?3
°R. Takatsukal, Y. Gomi!, T. Ukai2, S. Kurosu?, K. Watanabe?, T. Taniguchi?,
T. Hanajiri'?, T. Maekawa'%, R. Negishi!-**
E-mail: negishi046@toyo.jp

[1ZUiz] FLEREE =28 T 0 OFE L. 59V B AEAIC I 2 EE THY
TRINHHE 7T 7 = LIRIERORIE  BURHE 2 R FF T D Z E BRI THIS LTl W 2R
DENT=T T~V HFEDEAT NAASDISHABPRHESICTND(L, 2], filte w2 V=546,
WRFEDER THH LG T7 2o AT 5120 K ERIE ThHF —F — A2 I BTERRE
NDMEMNZH D3], AMFFETIX, 777 =2 LIRERO AN BB E L Fr DR E bR 3 (h-BN)
ZERT T — e L2 GM-EFEED LD, h-BN 7L—27 EA~D S TT7 2 ~Tuz? A%y
— BT AR AT o7,

[EBR] /o7 O ET 7L —he72% h-BN 3BH T MR HIBE L IC IV BER L TR (L L7~
h-BN 7L —2%Z KR ARG AHZETERILT, 79720 iR, RAREL T2 ) —
JLL T H A Ar/Hy B AZ AW T, ARAMRINEE 230 1300°C Tf T o772,

[HERLEBE] 112, (@B ERTEO)RER (TS ) — V53 17 Pa), (0)pliE%(67 Pa)?> h-BN 7
L—7 EDELN T~ AT MV E R, EERTO AT LTI, 1375em ! U012 h-BN
SEDOFNE =T DBHERIN TS, lER. G & 2D ANURTEICHRRE — 27538, h-BN 7L
— 7 BT T7 2 U BB RS IV CNA LD 503D, G 2D N RE —ZDFRE Y 1123a<, 2D
NURE = DR PE—Du—L VB THLI NG, RELZZE 7 77 = 3L e E
THHIEERLTND, K 2(a) I, 7 T77 = ORFERD 60%LL F O EICHE B L7 h-BN
T —7 EOERRF - BAET (AFM) 5% 779, h-BN _EIZIXEALE 100nm F2ED 2 RItD
TI7 = BIMBELS VNS, K 2(b) (¢) D AFM BB L OGS TRT IO, B/ 77 =
RO AT T REIEDR TSIV TS, HEH T XEX, BOINER6ATEZRL TR, V7
P eT — LT =T — Ty VBT A E SR EOE DR LI, 2R ICEIXHEAESE THHIEN Sy
5 (X 20), —J7. AKEBENRFR R E T —R o OWEEHER LN, BIR 2Ty 7 iE
BRSNS, TEAT ARG R U, DL EDOZEND, K- RIEIZELY, h-BN 7
L—2 BIZTI7 2 BRI 7o T VT — )L AT O T2 R — BT AZ LALLM LT -,

E, =514 nm

2D

Intensity (arb. units)

@)

1200 1500 1800 2100 2400 2700 3000
Raman Shift (cmt)

0.0 0.0
0 50 100 150 200 250 0 30 60 90 120

Fig. 1 Raman spectra obtained at h-BN flake (a) Distance (nm) Distance (nm)
before growth, (b) after growth at partial pressure Fig. 2 AFM images and height profiles along L-L' and N-N' lines
of 17 Pa and (c) 67 Pa, respectively. observed from the surface of h-BN flake after the growth.
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