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Effect of Ti Adhesion Layer on the Electrical Properties of BMNO
Capacitor Using Graphene Bottom Electrodes
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Abstract: The Ti adhesion layers were deposited onto the glass substrate for transparent capacitors
using BisMg2sNbys07; (BMNO) dielectric thin films. Graphene was transferred onto the Ti/glass substrate
after growing onto the Ni/SiOs/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 layers grown for graphene bottom electrode.
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Table 1. DC sputtering conditions of Ti adhesion layer.

Parameters DC Sputter

Target Ti (99.99%)

Working pressure 3 mTorr

Gas flow rate Ar; 10 sccm

Substrate temperature RT

Plasma power 20 W
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Table 2. RTP (rapid thermal pulse) - CVD conditions of
Graphene growth.

Parameters RTP CVD
Substrate Ni(270 nm)/SiO-
Working pressure 7 x 10 Torr
CHs ; 1 scem
Gas flow rate H, : 10 scem
Substrate temperature 900°C
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Table 3. PLD (pulsed laser deposition) conditions for
BMNO thin films.

Parameters PLD
Target Bi2Mg2/3Nb4307
Laser power density 15 J/cm®
Repetition rate 4 Hz
Substrate temperature RT
Working Pressure 30 mTorr

Gas flow rate Oy 30 scem
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Fig. 1. Schematic diagram of BMNO capacitors using
graphene bottom electrodes.
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Fig. 2. AFM surface images of (a) graphene/glass, (b)
graphene/Ti(3 nm)/glass, (¢) BMNO/graphene/glass, and (d)
BMNO/graphene/Ti(3 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 layer.
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Fig. 4. Comparison of Dielectric constant and dissipation

facor of BMNO capacitors as Ti adhesion layers
thickness.
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