Hans Journal of Nanotechnology #9kHiR, 2021, 11(3), 54-58 Hans )0
Published Online August 2021 in Hans. http://www.hanspub.org/journal/nat
https://doi.org/10.12677/nat.2021.113007

LSCO/NBT/LSCOR R4k fif e BE

FHM, BRAK, AW, T8RS, T #, FHE £ £, RER
BN R 2B B, Wb ORoE
Email: sim@hebau.edu.cn, Leiying2844@sina.com

WehE H . 20214F6 H15H; FHHEM: 20214F7H16H; KA HH: 20214F7H22H

HE

SRR BEAB MRS R B oL TR EE,  LAEKER4E (001)STTiOs(STO) A S H A4S, #1147 LaosSrosCo0s/
Nao.5Bio.sTiO3/LaosSrosC003(LSCO/NBT/LSCO) 4% i L A Jii HL & 2%, X £R A7 &t iE 52 7 [001]NBT//
[001]LSCO//[001]STOSMIERR . AHHENBTHEHR HL 2528 75 Rt BB 5 FE W BESMIT B 37 PR 386 n 2 4R M3 K
W, 1E1250 kV/cmif, Wr.d&%T 25.7]/cms3, BB ENN64.7%. L5, EZEF120CHIEETEE
W, Wee B EEBEFHRFRE M. KW MG MEIHE TS ENBTHE R P8 KRBT # 5t

XK ia
REREE L, EKERBEMN, FRA, BATHAEAS

Ferroelectric Energy Storage Properties of
LSCO/NBT/LSCO Heterostructure

Zishuo Li, Yaxin Zhai, Jiayin Fan, Xiaodan Wang, Yi Ding, Minghao Jia, Lei Dong,
Jianmin Song*

College of Science, Hebei Agricultural University, Baoding Hebei
Email: sim@hebau.edu.cn, Leiying2844@sina.com

Received: Jun. 15”’, 2021; accepted: Jul. 16th, 2021; published: Jul. 22”d, 2021

Abstract

Lag.5S10.5C003/Nag sBiosTiO3/LaosSro5C003(LSCO/NBT/LSCO) ferroelectric capacitors were fabricated
on strontium titanate (001)SrTiO3(STO) single crystal substrates by magnetron sputtering and
pulsed laser deposition. The epitaxial relationship of [001]NBT//[001]LSCO/[001] STO was con-
firmed by X-ray diffraction. The effective energy storage density w,.. of epitaxial NBT film capacitor
increases linearly with the increase of applied electric field. At 1250 kV/cm, w,.. reaches 25.7 J/cm3,
and the conversion efficiency is high 7 64.7%. In addition, in the temperature range from room
temperature to 120°C, W,.c and 7 all have good thermal stability. The larger W,.. and thermal stabili-
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ty are attributed to fewer defects and grain boundaries in the epitaxial NBT films.
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Figure 1. Schematic diagram of ferroelectric energy
storage calculation
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Figure 2. XRD pattern of NBT/LSCO/STO heterostructure,
illustrated with Phi scan of NBT film
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Figure 3. (a) Hysteresis loops of NBT films under different electric fields; (b) The relationship
between the energy storage characteristics of NBT films and the electric field
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Figure 4. (a) Relationship between P,, P, and operating temperatures of NBT films; (b)
Relationship between energy storage characteristics and frequency of NBT films
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