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Bending Properties of the Flexible BMNO (BiaMg2/3Nbs407)
Capacitor Using Graphene Electrode
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Abstract: Graphene was fabricated onto Ni/Si substrate using a rapid-thermal pulse CVD and they were
transferred onto the Ti/PES flexible substrate. For top electrode applications of the BMNO dielectric films,
graphene was patterned using a argon plasma. Through an AFM image and a leakage current density of
the BMNO films grown onto various bottom electrodes before and after bending test, BMNO films grown
onto the graphene bottom electrode showed no change of the microstructure and the leakage current

density after the bend.
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Table 1. Experimental conditions for BMNO thin films
by PLD.

Parameters BMNO thin film
Target BisMg2/3Nb4/307
Laser power density 15 J/em®
Repetition rate 4 Hz
Substrate temp. RT
Working pressure 30 mTorr
O, flow rate 30 scem
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2.2 Graphene growth and patterning
aHAs AEA717] $16ke] —”&: ﬁ?ﬂl/ﬂb R

69 x 10°% Torre 8oz 3005_ %OJ A2~ 100

g 2xof SHAEA fFAAeH, HE

29 FYEHS 110ez FJdt 21 T F2 10
scemS F8ka, AW 94ES 97 x 107 Torrol A
60% = A3t exposuredt T o] dolgl=
7k2=E AAB7] flstel oF 2% & HA4 (200
scem)E T FC BRE FA Fo AJHe yze
250C7HA 22 by sholA 600x &9k EA (200
scem) 9]l A o] ol Tt [3].

Table 2. Experimental conditions for graphene patterning.

Parameters PECVD
Working pressure 700 Torr
Gas flow rate Ar 200 sccm
Substrate temp. RT
Plasma power 50 W
Process time 1h
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2.3 Surface image and rms roughness of the
BMNO films deposited onto various bottom
electrodes after bending test
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2.4 Leakage current density measured after
bending test
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Fig. 1. Raman spectrum and AMF image of graphene.
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Fig. 2. Optical image of the graphene patterned by Ar

plasma.
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Fig. 3. AFM surface image of (a) BMNO/Pt, (b)
BMNO/ITO, (¢) BMNO/Cu, (d) BMNO/graphene/Ti/PES
after bending tset, (¢) Rms roughness of BMNO/(Pt,
ITO, Cu, graphene)/Ti/PES as a function of bending

distance.
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Fig. 4. Comparison of leakage current density after
BMNO/(Pt, ITO, graphene)/Ti/PES bending test.
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