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Abstract

The Pt/BFO/LSCO/STO heterojunction capacitor were fabricated on three oriented SrTiO3 (STO)
single crystal substrates by off-axis RF magnetron sputtering, LaosSro.sCo03; (LSCO) as bottle
electrode and BiFeOs (BFO) film as ferroelectric medium. XRD results show that BFO films with
different orientations are epitaxial. The leakage mechanism and photovoltaic performance of
Pt/BF0O/LSCO heterostructure are studied. The fitting of J]-V data shows that the leakage current of
Pt/BF0O/LSCO depends on the orientation of BFO films, which satisfies the rule of (001)] > (110)] >
(111)]. The conduction mechanisms of Pt/BFO/LSCO heterostructure with different orientations
are: low electric field ohmic conduction and high electric field Schottky conduction. The photovol-
taic characteristics of Pt/BFO/LSCO heterostructureare characterized by ferroelectric photovol-
taic system. The results show that the V, and Js. strongly depend on the orientation of BFO film,
with (111) orientation the largest, (110) the second and (001) the smallest.
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Figure 1. (001), (110), (111) oriented BFO films: (a) X-ray spectrum and (b) Rocking curve
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Figure 2. J-V curve of Pt/BFO/LSCO heterostructure: (a) without light; (b) J-V curve of light and (c) (d) (e) (f) leakage

conduction mechanism analysis of Pt/BFO/LSCO heterostructure under positive bias voltage
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Figure 3. (001) oriented Pt/BFO/LSCO heterostructure: (a) log(J)-log(V) curve; (b) Ln(J)-V'? curve; (110) oriented
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Figure 4. J-V curves of different orientation in Pt/BFO/LSCO heterostructure with and without light
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SEZUKA T BFO SEREE A, (11 D)EU A A (110)H R Z « (001) X [/, 32 Ji R AN [RIE ] /) BFO
WRAEWESE R P AP E— B £ R

e HE

b AL K2 EH B R R R 314 2 (PY201809, PY2021005, PY2021012); JAfdb Ak k240
P EIH (2021-BHXT-20); ] b4 R Z G A Il 2Rt R 5TH (S202110086039, 2020259, 2022164).

Sk
[1] Deng, Q., Wang, Z., Wang, S., et al. (2017) Simulation of Planar Si/Mg,Si/Si p-i-n Heterojunction Solar Cells for High
Efficiency. Solar Energy, 158, 654-662. https://doi.org/10.1016/j.solener.2017.10.028

[2] Tablero, C. (2017) An Evaluation of BiFeOj; as a Photovoltaic Material. Solar Energy Materials & Solar Cells, 171,
161-165. https://doi.org/10.1016/j.s0lmat.2017.06.049

[3] ZE&5E, XN, BT OGRS R[], AR KM (B AR /), 2020, 37(3): 50-55.
[4] TR, HRA, FEE . 99K BiFeO, Ml & LM ERETH FL it R (0], [ M1k 1, 2020, 48(15): 10-12.

[S1 Nie, C., Zhao, S., Bai, Y., et al. (2016) The Ferroelectric Photovoltaic Effect of BiCrOs/BiFeO; Bilayer Composite
Films. Ceramics International, 42, 14036-14040. https://doi.org/10.1016/j.ceramint.2016.06.010

[6] Chen, G., Chen, J., Pei, W., et al. (2018) Bismuth Ferrite Materials for Solar Cells: Current Status and Prospects. Ma-
terials Research Bulletin, 110, 39-49. https://doi.org/10.1016/j.materresbull.2018.10.011

[7] Zhang, F., Li, M., Zhu, Y., et al. (2017) Ferroelectric Polarization Enhancement of Photovoltaic Effects in Ba-
TiOs/BiFeOs/TiO, Heterostructure by Introducing Double-Functional Layers. Journal of Alloys and Compounds, 695,
3178-3182. https://doi.org/10.1016/j.jallcom.2016.11.321

DOI: 10.12677/nat.2022.122006 47 PRFEAR


https://doi.org/10.12677/nat.2022.122006
https://doi.org/10.1016/j.solener.2017.10.028
https://doi.org/10.1016/j.solmat.2017.06.049
https://doi.org/10.1016/j.ceramint.2016.06.010
https://doi.org/10.1016/j.materresbull.2018.10.011
https://doi.org/10.1016/j.jallcom.2016.11.321

TR &%

(8]

(9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

Wang, X.W., Liang, Y.F., Sun, L.Y., et al. (2020) Effects of Mn Doping on Ferroelectric, Ferromagnetic and Optical
Properties of BiFeO; Thin Films. Physica B, 594, Article ID: 412317. https://doi.org/10.1016/j.physb.2020.412317

Mocherla, P., Karthik, C., Ubic, R., ef al. (2013) Tunable Bandgap in BiFeO; Nanoparticles: The Role of Microstrain
and Oxygen Defects. Applied Physics Letters, 103, 2463-2485. https://doi.org/10.1063/1.4813539

Luo, Y., Qiao, L., Zhang, Q., et al. (2018) Tunable Photoelectric Response in NiO-Based Heterostructures by Various
Orientations. Applied Physics Letters, 112, Article ID: 093301. https://doi.org/10.1063/1.5016950

Zhu, W.M., Zhang, X.M., Liu, A.Q., et al. (2008) A Micromachined Optical Double Well for Thermo-Optic Switching
via Resonant Tunneling Effect. Applied Physics Letters, 92, Article ID: 251101. https://doi.org/10.1063/1.2951621

Jeong, D.S., Park, H.B. and Hwang, C.S. (2005) Reasons for Obtaining an Optical Dielectric Constant from the
Poole-Frenkel Conduction Behavior of Atomic-Layer-Deposited HfO, Films. Applied Physics Letters, 86, Article ID:
072903. https://doi.org/10.1063/1.1865326

Shang, D.S., Wang, Q., Chen, L.D., et al. (2006) Effect of Carrier Trapping on the Hysteretic Current-Voltage Charac-
teristics in Ag/La,,Cay;MnQOs/Ptheterostructures. Physical Review B, 73, Article ID: 245427.
https://doi.org/10.1103/PhysRevB.73.245427

Liu, F., Ma, Y., Yang, F., ef al. (2010) Schottky Barrier Height and Conduction Mechanisms in Ferroelectric Bismuth
Titanate. Applied Physics Letters, 96, Article ID: 052102. https://doi.org/10.1063/1.3298645

Li, Q., Shen, K., Li, X., ef al. (2018) Space-Charge Limited Current in CdTe Thin Film Solar Cell. Applied Physics
Letters, 112, Article ID: 173901. https://doi.org/10.1063/1.5023106

Ji, D.P., Zhu, Q. and Wang, S.Q. (2016) Detailed First-Principles Studies on Surface Energy and Work Function of
Hexagonal Metals. Surface Science, 651, 137-146. https://doi.org/10.1016/j.susc.2016.04.007

Huang, D., Deng, H., Yang, P., et al. (2010) Optical and Electrical Properties of Multiferroic Bismuth Ferrite Thin
Films Fabricated by Sol-Gel Technique. Materials Letters, 64, 2233-2235. https://doi.org/10.1016/j.matlet.2010.07.020

DOI: 10.12677/nat.2022.122006 48 PRFEAR


https://doi.org/10.12677/nat.2022.122006
https://doi.org/10.1016/j.physb.2020.412317
https://doi.org/10.1063/1.4813539
https://doi.org/10.1063/1.5016950
https://doi.org/10.1063/1.2951621
https://doi.org/10.1063/1.1865326
https://doi.org/10.1103/PhysRevB.73.245427
https://doi.org/10.1063/1.3298645
https://doi.org/10.1063/1.5023106
https://doi.org/10.1016/j.susc.2016.04.007
https://doi.org/10.1016/j.matlet.2010.07.020

	取向对铁酸铋薄膜漏电机制和光伏性能的影响
	摘  要
	关键词
	Effect of Orientation on Leakage Mechanism and Photovoltaic Properties in Bismuth Ferrite Thin Films
	Abstract
	Keywords
	1. 引言
	2. 实验
	3. 结果与讨论
	3.1. 不同取向Pt/BFO/LSCO异质结的结构表征
	3.2. 不同取向Pt/BFO/LSCO异质结的漏电特性
	3.3. 不同取向Pt/BFO/LSCO异质结的光伏效应

	4. 结论
	基金项目
	参考文献

