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Abstract: The Ti adhesion lavers were deposited onto the glass substrate for transparent capacitors
using BixMgeaNbysO; (BMNO) dielectric thin films. Graphene was transferred onto the Ti/glass substrate
after growing onto the Ni/SiOy/Si using rapid-thermal pulse CVD (RTPCVD). The BMNO dielectric thin
films were investigated for the microstructure, dielectric and leakage properties in the case of capacitors
with and without Ti adhesion layers. Leakage current and dielectric properties were strongly dependent
on the Ti adhesion lavers grown for graphene hottom electrode.
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2. ¢ 2d
2.1 Glass 7|® #{0l Ti ¥&&2] H=

Ti 332 DC sputtering & o] &-&le] F2balg]c}.

# 12 DC sputter® °| &% Tigl 3 =38 Y
Ebdick Ti H&3E Aol Fepz=ol 4] 20 Wel
A Zarabels, 235972 3 mTorr, Ar 10 scom®]
2971E FAEEA glass 719 9ol F3Ekach

Table 1. DC sputtering conditions of Ti adhesion layer.

Parameters DC Sputter
Target Ti (99.99%)
Working pressure 3 mTorr
Gas flow rate Ary 10 scem
Substrate temperature RT
Plazma power 20 W

2.2 JEe| 433 A

s 4Ee fd B AT 35 23 81
setEAy e ol &8 7IHE SiOE ol &
] Zuf3& Ni(270 nm)E °] &3

2= adue] A4 2HE vepdch & Al
aEHE Mg 4 s RTP-CVDE o] &8ke] 900T
oM Az R Y2t F FeCls 94§ &3t
Ni€ AT F DI ol&s] 308 F¢b Mot

Tahle 2. RTP (rapid thermal pulse) - CVD conditions of
Graphene growth.

Parameters RTP CVD
Substrate Nit270 nm)/Si0:
Working pressure 7 = 107 Torr
- . CH: ¢ 1 scem
Gas flow rate Ho : 10 sccm
Substrate temperature 90

AHg adPE Tiglass®t glass 713 §lo A4}
ggla Habg zewe €43 #8913 (atomic
force microscopy, AFM)& E3te] vlAMlT732 48
&2t (9,10

2.3 Graphene ${0l BMNO(Bi:Mg.:Nby:O;) #2tE5}

BMNO b2 PLD (pulsed laser deposition)ds <]
g3te] Zaagcl BMNOS 3 =02 ® 30 o
Ebfl 21t BMNO: AH&dlA oA WE 15 Jem®l
M 4 Hedl #= gplle] zAEA sglew 30
mTorr, O: 30 scem?2] %7191 graphene/Ti/glass
71#3}  graphene/glass 71¥ell  F3sbeich. ¢4 €
BMNO A|#& X4 34 &4 (X-ray diffraction
pattern)& & BMNOZ} ¥l s Selsgl
i, 974% @93 (atomic force microscopy, AFM)3}
Fab#AAbE v A (scanning electron microscope, SEM)
& i B9 vAHtEdE B48%es DC sputter®

Table 3. PLD (pulsed laser deposition) conditions for
BMNO thin films.

Parameters FLD
Target Bi:MgzaNbaaOy
Laser power density 1.5 Jem®
Repetition rate 4 Hz
Substrate temperature RT
Working Pressure 30 mTorr
Gas flow rate Oz 30 scem
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Fig. 1. Schematic diagram of BMNO capacitors using

graphene bottom electrodes.
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Fig. 2.
graphene/Ti(3 nm)/glass, (c) BMNO/graphene/glass, and (d)
BMNO/graphene/Ti3 nm)/glass. The SEM suface images
of (e) BMNO/graphene/glass and (f) BMNO/graphene/Ti(3
nm)/glass.
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Fig. 3. Leakage current densities of BMNO

capacitors with thickness of Ti adhesion laver.
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Fig. 4. Comparison of Dielectric constant and dissipation

facor of BMNO capacitors as Ti  adhesion lavers

thickness.
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