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Abstract

Using Sol-Gel method, Biz5sNdo5Tiz012 (BNT) ferroelectric thin films was deposited on Pt(111)/Ti/
Si0./Si(100). The ferroelectric measurements (P-E), fatigue behaviors and leakage current densi-
ty (J-V) were carried out with a radiant technology precision ferroelectric workstation test system.
It is found that more number of cycles, lower frequency and high amplitude of the driving electric
field correspond to higher fatigue rates.
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Figure 1. X Ray diffraction (XRD) pattern of Bis sNdo5TizO1, Ferroelectric Thin Films
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Figure 2. Ferroelectric hysteresis loop analysis of BizsNdgsTisO5, ferroelectric thin films. (a) Ferroelectric hys-
teresis loop of difficult electric field intensity; (b) Ferroelectric hysteresis loop of difficult electric field frequency;
(c) Ferroelectric hysteresis loop of difficult polarization reverse
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Figure 3. The relationship between electric field frequency and normalized residual polarization
of Biz sNdg 5 Tis01, Ferroelectric Thin Films
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Figure 4. The relationship between N/f and normalization residual electric polarization of
Bi3 sNdg5Ti;O;, ferroelectric thin films
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Figure 5. The relationship between electric field intensity and normalization residual electric po-
larization of BissNd, s TisO;, ferroelectric thin films
[ 5. BizsNdo sTisOy, SKERSEIRAR L IR SRR IR E I X F

DOI: 10.12677/ms.2018.84044 399 PR R


https://doi.org/10.12677/ms.2018.84044

Y S

WAL B L OB 1.5 x 10°. IX 4555 Mihara 25 A [1414R38 i S256 45 5 DL % Yang 25 A\ [15]36¢ T 454k
T 35y 1) Ak L R I 4D 08 7 PO AR 40 B 45 SR e — B0 o

4, 4Eip

K -k VA PH(L1L)/Ti/SiO,/Si(100) 3 )i YA T BigsNdosTisOrp Bk HLIEAR, W57 7 BNT fHfE
IR PERE, WALIE 7R o« 45 R R AL RS B %, RSN 37 (KR R, BB HE 37 O R ok
BNT 4%k L J 5 (K% 95 47 i il 2%

HE&mHE
WIFFE B AREL 3 4:(2015J]5033, 2016J35028) A1 DIHT ) D4 AR A R A =] Mk &-1E 30 B % Bh ) iR .
SEHk

[1]1 Hu, Z.S., Zhong, X.L., Wang, J.B., Liao, M., Zheng, X.J. and Zhou, Y.C. (2009) Comparison of Ferroelectric Proper-
ties of Cosubstituted Bismuth Titanate Films between Biz 1sNdggsTi2g7Mgo.03012 and Bis 15Ndg g5Ti.95MnNg 05012, Sur-
face Review Letters, 16, 153-158. https://doi.org/10.1142/S0218625X09012421

[2] Hayashi, T., lizawa, N., Togawa, D., et al. (2004) Preparation and Properties of VV-Doped (Bi, Nd),Ti;O,, Ferroelectric
Thin Films by Chemical Solution Deposition Method. Integrated Ferroelectrics, 62, 233-241.
https://doi.org/10.1080/10584580490458216

[31 Ye, Z., Tang, M.H., Zhou, Y.C., Zheng, X.J., Cheng, C.P., Hu, Z.S. and Hu, H.P. (2007) Electrical Properties of
V-Doped Bis 15NdggsTizO1, Thin Films with Different Contents. Applied Physics Letters, 90, 082905.
https://doi.org/10.1063/1.2709895

[4] Liang, C.S., Wu, J.M. and Chang, M.C. (2002) Ferroelectric BaPbOs/PbZrq53Tig47/BaPbO3; Heterostructures. Applied
Physics Letters, 81, 3624-3626. https://doi.org/10.1063/1.1520332

[5] Sun, H., Zhu, J., Fang, H. and Chen, X.B. (2006) Large Remnant Polarization and Excellent Fatigue Property of Vana-
dium-Doped SrBi,Ti;O15 Thin Films. Journal of Applied Physics, 100, 074102. https://doi.org/10.1063/1.2355537

[6] Sim, C.H., Zhou, Z.H., Gao, X.S., Soon, H.P. and Wang, J. (2008) Ferroelectric and Fatigue Behavior of Bilayered
Thin Films. Journal of Applied Physics, 103, 034102. https://doi.org/10.1063/1.2838333

[7]1 Arias, I., Serebrinsky, S. and Ortiz, M. (2006) A Phenomenological Cohesive Model of Ferroelectric Fatigue. Acta
Materilia, 54, 975-984. https://doi.org/10.1016/j.actamat.2005.10.035

[8] Lee, JK, Yi, J.Y. and Hong, K.S. (2004) Physical Mechanism for Orientation Dependence of Ferroelectric Fatigue in
Pb(Zny3Nb,3)03-5%PbTiO; Crystals. Journal of Applied Physics, 96, 7471. https://doi.org/10.1063/1.1812815

[9] Stolichnov, I., Tagantsev, A., Setter, N., Cross, J.S. and Tsukada, M. (1999) Top-Interface-Controlled Switching and
Fatigue Endurance of (Pb,La)(Zr,Ti)O5 Ferroelectric Capacitors. Applied Physics Letters, 74, 3552-3554.
https://doi.org/10.1063/1.124158

[10] Chon, U., Jang, H.M., Kim, M.G. and Chang, C.H. (2002) Large Perovskites with Giant Spontaneous for Nonvolatile
Memories. Physical Review Letters, 89, 087601. https://doi.org/10.1103/PhysRevL ett.89.087601

[11] Wong, C.K. and Shin, F.G. (2005) A Possible Mechanism of Anomalous Shift and Asymmetric Hysteresis Behavior of
Ferroelectric Thin Films. Applied Physics Letters, 86, 042901. https://doi.org/10.1063/1.1853520

[12] Grossmann, M., Bolten, D., Lohse, O., Boettger, U., Waser, R. and Tiedke, S. (2000) Reversible and Irreversible
Processes in Donor-Doped Pb(Zr,Ti)O3. Applied Physics Letters, 77, 3830. https://doi.org/10.1063/1.1331353

[13] Tagantsev, K., Stolichnov, I., Colla, E.L. and Setter, N. (2001) Polarization Fatigue in Ferroelectric Films: Basic Expe-
rimental Findings, Phenomenological Scenarios, and Microscopic Features. Journal of Applied Physics, 90, 1387.
https://doi.org/10.1063/1.1381542

[14] Mihara, T., Wantanabe, H. and Paz de Araujo, C. (1994) Polarization Fatigue Characteristics of Sol-Gel Ferroelectric
Pb(Zry4Tig6)O3 Thin-Film Capacitors. Japanese Journal of Applied Physics, 133, 3996-4000.
https://doi.org/10.1143/JJAP.33.3996

[15] Yang, F., Tang, M.H., Zhou, Y.C., Liu, F., Ma, Y., Zheng, X.J., Tang, J.X., Xu, H.Y., Zhao, W.F. and Sun, Z.H. (2008)
Fatigue Mechanism of the Ferroelectric Perovskite Thin Films. Applied Physics Letters, 92, 1400.
https://doi.org/10.1063/1.2835459

DOI: 10.12677/ms.2018.84044 400 PR R


https://doi.org/10.12677/ms.2018.84044
https://doi.org/10.1142/S0218625X09012421
https://doi.org/10.1080/10584580490458216
https://doi.org/10.1063/1.2709895
https://doi.org/10.1063/1.1520332
https://doi.org/10.1063/1.2355537
https://doi.org/10.1063/1.2838333
https://doi.org/10.1016/j.actamat.2005.10.035
https://doi.org/10.1063/1.1812815
https://doi.org/10.1063/1.124158
https://doi.org/10.1103/PhysRevLett.89.087601
https://doi.org/10.1063/1.1853520
https://doi.org/10.1063/1.1331353
https://doi.org/10.1063/1.1381542
https://doi.org/10.1143/JJAP.33.3996
https://doi.org/10.1063/1.2835459

KRR R BB R 7 2\
1. FTFFEIM T http://kns.cnki.net/kns/brief/result.aspx?dbPrefix=WWJD

N FIRHESERE: [ISSN], FAMIT] ISSN: 2160-7613, RIF[E i)
2. FTFFENIE TR http://cnki.net/

e« EBRSCHRAE” BEN, BIANSCERRR, HIE A
hEE S http://www.hanspub.org/Submission.aspx
WIFIHEAE : ms@hanspub.org

Hans Xl


http://kns.cnki.net/kns/brief/result.aspx?dbPrefix=WWJD
http://cnki.net/
http://www.hanspub.org/Submission.aspx
mailto:ms@hanspub.org

	Study of Polarization Fatigue Rates on Bi3.5Nd0.5Ti3O12 Ferroelectric Thin Films
	Abstract
	Keywords
	Bi3.5Nd0.5Ti3O12铁电薄膜的极化疲劳研究
	摘  要
	关键词
	1. 引言
	2. Bi3.5Nd0.5Ti3O12铁电薄膜的制备
	3. Bi3.5Nd0.5Ti3O12铁电薄膜的性能
	3.1. 电场强度、频率及极化翻转次数对薄膜剩余极化值的影响
	3.2. 电场强度和频率对薄膜极化疲劳损失的影响
	3.3. 电场强度度和频率对薄膜极化疲劳损失的影响

	4. 结论
	基金项目
	参考文献

