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Abstract: Ferroelectric materials, one of the current research focuses with numbers of physical advantages such as high
integration, low energy consumption and fast response, has broad application prospects in many aspects. Being combined
with other physical technologies, the properties of ferroelectric materials can be significantly improved. The development
history and prevailing research profile of ferroelectric materials were introduced at first, then the performance characteristics in
detail, including five mechanisms; (1) piezoelectric and its application in micro-electromechanical systems; (2) dielectric
materials used for energy storage; (3) organic ferroelectric thin films; (4) multiferroic which has two or more primary iron
characteristics; (5) ferroelectric resistance switching. In addition, some unresolved technical issues of ferroelectric mate-
rials were summarized and the developing trends were prospected.
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Table 1 Thin film piezoelectric and dielectric properties

Coefficients ZnO"3! AINT# PZT(1 -3 pm) I
e3,/Cm™? -1.0 -1.05 -8~ -12
dyy /pm - V 5.9 3.9 60 ~130
£33 10.9 10.5 300 ~ 1 300
£y ;/€0€33/GV - m ™! -10.3 -11.3 -0.7~-1.8
&3 1/ €933/ GPa 10.3 11.9 6~18
tand( @ 1 to 10 kHz, 10° V/m) 0.01 ~0.1 0. 003 0.01 ~0.03
es1 /sqrt( egesstand) (10° Pa'?) 3~10 20 4-~8
& /GPa( PZT52/48 ceramic) 208 395 98
A3y )+ 5s/ e 7.4% 6.5% 7% ~15%
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Fig. 2 D-E and &-E curves of three kinds of dielectric materials ( the shades are the energy density of dielectric)
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Table 2 Prescription systems and properties of BaTiO; ferroelectric ceramics with high permittivity and high stability

Materials Dopings &, AC - C™ Y% tans/10 ~*
BaTiO, Fe,0;, ZnO 1500 < +5( =25~ +100 C) 100
BaTiO, -CaSnO;, MnCO,, ZnO 20 000 >( =20~ +60 C) 11 000
BaTiO;-Bi, (Sn0; ), Nb,0Os, ZnO 2 400 < +10( =55~ +85 C) 130
BaTi0,-CaZrO,-Bi; NbZrO, MnCO;, Zn0O, CeO, 6 000 < £55( =55~ +85C) 100
BaTiO;-Zr0,-La, O, Bi,0;, SnO, ~3000 < +10( =55~ +85C) 200
BaTiO;-Nb, O5-Co, O, Ti0,, CeO, ~3000 < +10( -25~+85C) 180
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FEXT R AR R I B, AR AL &
PRE TS — R AR S IR s R4l . 22k
PR A MOS 5 (R4 vh iy ik A B2 )2, X FE AT DL 3
ARG, s A A e A R P AR e R 285 S BT 5 s R 9
PRI o AR R TR PO A AR DR/ BT 32 AR R R, AN
23 B B AR T R A AR AR A, DRI O R BRI i R
Ho Yamauchi 7£ 20 tH20 80 4EAX i E THIER LR &
Yy HEIEA T S B A 52 6 AR 37 RO A8 v SE BRAE B R AR AT
i RS o P Tk R A I T LA R R
WEGLA 2 ) B AL A AR BRI, PR A MUK R AR Ak
RO P B T — e, A AR T IC Pk
il £ 3od  Hh hy 7 L T O 6 R AR 2 b 2, 2004 4
Schroeder 2% A\ it & T #) F 2 28 Bk ¢ Poly ( m-xylylene
Adipamide ) £ it 5 G WL 45 00 2k B A RO AR, AR
PETRE A DU R o R R T I 2 R B T
AR AR : 75 -2.5 VHBRIET, &5, 1l
FHASHLBEAE L 200, DRAFITR]ZY 3 b, FEiZAs(E, JF T
AR PRI E AR A T 28 BE Y, 2005 4F, Naber 45 AGH
AR T RA W RO AR A . A
P(VDF-TrFE) (65:35) {E MMty )2, MEH-PPV (Poly[ 2-
Methoxy-5-( 2-Ethyl-Hexyloxy ) -p-Phenylene-Vinylene ] ) /£ g
ERRZE, MERXTI, O — gk PRI ER Lk Y PTIFE
YERMA )2 o 2558 3R, ARg i PTeFE S AT Sy Al
A2 08 i A TG A i 2500, T 3 P R L VR P ( VDF-
TrFE) 15 R i 502 0 24 R 3L TR S AP R k. OV
WL R, ZR0Fm . A A BELAS s LA L A 0 107 R4
pERE S 7 s FeoE AR 1000 W EL b 5 A HBE FIHEERR
R4 0.3 ms f10.5 mst™

FT T P Bk P SRR ) A AL 57 2800 A e e B
THUF AR R, B TR RS, e
VRS B B4 A ML R N L B . R — 2
o ST 14 2 L IR D 2 S A G ik SR TR R e R
FrthfE.

5 ZEMEME

ZERTERBHE A 2 B LA b0 Gk P (R AR AR A A1
B, PR AR BRI . OBk L BRREE L R B
BETESE o ZERIER BRI IEE HATA BB 2 RBER S
B —ANTE B s, S E T E M ER S
PP BT ORASE, LA R SO 0 ) e R

AT if Ay (FeRAMs ) B2 B BE PR . SRR W, A
AT AR R S5 IBORIRE 57 458 1R . s B3 FL BEL R AL AT o
(MRAMSs) (9 R AR BEIRPE IR, EL AT 132 O [A] 45
183 HLHE S AT DR BT B md o ZERIEAT R B
i FeRAMs il MRAMs 4% [ fIt £ (A% 2 R 00 B 5 A # A
AR IR O i O ) IR 4R 3 T 2L, 8kt
FORHRAT RIS A7 AE A B MR AR, — T B 2 Th fig
FEEE, AL T[] b A A0 T i) i 15 5 B9 AT
REPE, 0 ELEAFEREVE R PE RS &, AT LA BURE
R PR AR, e 4 s,

[ b L5 8k oL P8 R0 P 1) 22 Bk B RHIE AR 25 7
F 3 T2 PR O R 2 Bk A O T B T P 1 O
anf O IF BT d BB B BT, TR 2 B
TR S 2L R 0 T d U, X AT L A
ARTRBR ™ o DRI Ay 146 42k oy 42k e a5 7E ) —
AR BB T, S A PR T A R A A T A IR TR



32 Hh R R 2

831 %

JE - W 20 [ 5 B ) SR AR TR o FEERE 1 A7 AE 3 AN )
WA ML, FERETER BRI B ARA d PR FTER
SCE AR MR T B AR RMER TR . SRR R
HIGEA SRR AFBLE G 2 8b 8 4 5 5
PRUE T RE A S ] o B — B 2Bk R A e R B A
WETE DSk AL ) (ABO, BY) | A 7 J5 7 42 AL 5%k He
FXFIE AR e, T B A Uy LA 1 B ST
|7 = I 1S s 1N O L Y S R O )
(BiFeO,) ™", WP S frx, J&—FhLL Bi Jy3Lak im0 £ gk
AR o B8 RN I SR MR AR IR 1 T U AAT 5 44 fof 4k vl 1 R
PEEAE, 40 YMnO, F BaNiF, # 2 2K a0k &k
ThMnO, 5[ 2 T AT/ 5& 7, ThbMnO, H A I X 1
FA) R 1 5 285 A B X R 22 R i, Ol S 80 T e AR
PRAR/NCY B S T AT R S A A R L
JIT LA AR AL R BT BE G 25 AR 5 10 R S R 8K W] ThbM-
nO, A B —Fh ZERHL B AE B ZE T, 3 PP BL ] ) Ji 2

SRR AL AR P e A R A% W 28 4 A X R A SR AR A B
FHBRRLTE T L BURAERGHER R, AR O X FR 1Y
WL A TS 2P AR R L, I LuFe, 0,7 47—
AR BRI BAR SR AR R A AR
WYL E, BREE R S BT 2 AR AL R, R
AR Z G L S A BRI, I B4 R w2 2%
R B RRRENY o SRR Gt 22 SRR 2 10
[IRE, (s T30 o0 T v i 2 kA L, B GEA B AR P
XIFRI L, b2 N D RS 2l (9 i 5 I il 1 B 5 A9 Bk
HLHE

JELES 1R T A PE AR T 5T AT 4 v T
RSV LW MRS R, R REA ) BN E AR N B AT
FEAER G R~ B (¥ 35 o) R 2 A 1A
S —Je A R A T R AR BB AT T — B R RL
5 IR FEPVRUE 2 BB R A P RE R 1 RE =2 1] 114
FRFIC R EE, SR JE I R i Sl

+

+

Polarization

P Electric field

' Electric field

4= \agnetic field

Ferroelectrics (P)

Magnetic field

Ferromagnet (M)

Multiferroics (P x M)

+

+

Polarization

Magnetization

Magnetic field

Electric field

K4 ZHAEAR T Bk PR R BRREE 22 (8] AL . BRI (R AR 0 75 B B AR AL TG AL VERE , 3 W] L3 i

AL, AT LU e S PR g A
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