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T IEAFFE T 5K R Sy %t 4b T MPB FfliE PZT 228 B 1k
S RA R EL 22 R 1 S

2.1. BIFHE&E

K A be gl i, #ic BRBE IR LE 12 1. 5 BRI BT
4l BaCO, H1 PbO ¥y} (i £ 50% 1Y Pb K4 i il
FERIR) ARG IS EEKEE 10 h, 7E 850 CF fik%
10 h J5 FRREREE 10 h, 28 30 MPa J& 7 15 A FEAE
950 °C T a4k 12 h, iy B, dl i BPO 44, PZTN
AR B 5 R BPO BRM IS, JFUR R Ak 2E
B4 M4l Ze0, , TiO,, Nb,Og FlidH: 20% ) PbO
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S1 Si/Si02/TiO,/Pt/BPO(68 nm)/PZTN(370nm)
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S1 1 S2 1) GIXRD %4 #4723 0 & I LA G5 Mok
&5 A PZTN 5 e 0 R R Y L A1)
JEF AR bR | Sl SR A A T RS B BT A R A

U R B BB 51 Sk ICSD #76414 (Pr) | 1CSD
# 72269 ( BaPbO, )", ICSD # 97059 ( PZT,
tetragonal ) ">/ 1 ICSD #97060 ( PZT , monoclinic ) '"*.
8 F19 B R TREM S1 AT S2 PUAS T AT BT I (14
B, BN BIX R (110),,, (111) ., (200),, Fl
(220) . ( JEIBR pe 275 i 37 J7 75 28 pseudocubic
index) . /N7 e R SEBRIN B AT S £, S50
LTS T, AR AR R E R 2= b
fh S1 1 S2 BB IE(H GOF (Good of Fit) 43514 4. 46
4. 685, X Fl Araujo 55 N7 FESE I Z P B RG &
SEREONFRMRL. 263 MK 4 WoR T IR R IB45 R,
AL HRESL ST PZTN S rp | DY J7 +H R B AR
BT i b5 43 01 A 66. 7% i 33.3% ; i FE i S2 #Y
PZTN JH JIE efr | U 05 AH R0 B REAE BT o5 B 1) 2 591
16. 9% 1 83. 1% . BRIV B 5K v 7 3 K, PZTN Jei i
rh ) Y J7 AH 8D T B R AR S . X — g5 AR R
FH,FATAR S B et i S2 B L ST B A0 S 4k v 4
PERARA A

AT UERIE AR A B PZT E RIS &8 PAdmm
SURERI DY AR Cme 158 B 87 AHL X T 0 5 A Y
PZT K3, etk 2% 1 KRBT E [ 001 ] Jr 1), 1 St
HH PZT (M AR s RE VT LU (110) T 4R
J7 1), PR T AAR T (58 (8 AR 438 1 Hia 37 7 1) 98 B W Ak
Ay 1 O BAREAR PZT A X FR R 1S A LER L R 2
Fa e s A B T3 e A ARG IE 08 N i 4, 3X — AL
AR EBE Yan'™ B850 I 4 UE . BE AL S2

(110),, Lo (111),,

bsemaPt(111)

%/10°

BPO(110)

(200),, (220),,
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1 1 1 1 1
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P8 ST Hg A T2 AT SIS R R 4]
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TR ST 2R HRME, X AT BEE B Rk FL PEREL
T S1 A s A,

gy —J i, AT W EE R, S2 AMLEA L S1
TRk N 7, H ok R ST 2R (S L

=
=]
o

3) . BRI ks ] SE T R 35 B 9 485 B Bk
WA B T AR ) D/, T A B T 08/ N T L IR (S
B 7) )5 2l A W BEAT LAY R RETE , ff ri e S %
HE Y.

(110),, Lo (111),, (200),, (220),,
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6F
> I
Z ar
ﬁ ”.
* B |
3t X
= B ;
= p W 1) 8
< [ & B )
o oo T f
|
0_ ‘L'WM‘\ wu“"w Ladiad
1 1 1 1 1 1 1 1 1 1 1 1 1L 1 1 n 1 " 1 " 1 "
29 30 31 32 3 37 38 39 40 4 42 44 46 48 63 64 65 66 67
26/(°)
E9  S2 P FEAT SIS RS B R
3 RN SRR R
VU7 AH (23 (B FE PAmm) PR (23 [B1HF Cm)
a=b=4.033089A, ¢ =4.117320A a=5.752450A, b=5.7303124, ¢ =4.091085A, B =90.39942
Xy ¥ B U/ A? Ty Im 2y U/ A?
U,, =0.0269 U,, =0.01909
Ph2+ 0 0 0 U,, =0.0269 0 0 0 Uy, =0.03194
Uy, =0.0179 U, =0.03808
U, =0.01388
Ti** /Ze* 0.5 0.5 0.441 U, =0.0292 0.563 0 0.446 U, =0.01877
0y 0.5 0.5 -0.101 U,, =0.0134 0.421 0 0.951 U;,, =0.00173
03 0.5 0 0.332 U, =0.0218 0.288 0.243 0.373 U, =0.07151
HeR 66.7mol% ( PUJ5H) 33.3 mol% (HifEiAH)
GOF=4.46 R, =6.015 Weighted R Profile =12.703
Fa KR 2 KERIEER
VU AR (2 [A1BE PAmm) R (23 [a1HF Cm)
a=b=4.042914, c=4.10734 a=5.76219A, b =5.74309A, ¢ =4.089017A, B =90.65076
Xy ¥r zp U/A? o Yy zy U/ A?
U,, =0.0304 U,, =0.0089
Ph%* 0 0 0 U,, =0.0304 0 0 0 Uy, =0.0537
Uy, =0.0457 Uy, =0.0216
U,; =0.00098
Titt /22t 0.5 0.5 0.457 U,, =0.0304 0.521 0 0.439 U, =0.00213
0y 0.5 0.5 0 U, =0.0216 0.562 0 -0.099 U;,, =0.00263
03 0.5 0 0.392 U,, =0.0177 0.313 0.237 0.4297 U, =0.0715
A 16.9mol% (PHIAH) 83.1 mol% (ZARHH)
GOF =4.685 R, =6.31 Weighted R Profile =13.68
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PZTN J# R R Zr/Ti Fe 51244 0. 504/0. 496 , 4b T 1E
[F] BUAH A B . XRD 34 0E 52, 2 K AE BaPbO, 2
YLFLEI’J PZTN 2 B BEATLE . A ] 26-sin2¢ 35
5, BPO JZ2 U1 JE (AL i B S R A 5K 7. H 2

R, £ B 25 5K N 7 A 34 58, PZTN 8 1B 1) 4k i
I AN R O R P 24 15 DL 5. DL g O U
FERAE b A8 XRD K 4t 49 48 91 LA 25 M K 48 5 vk it —
oy, AT & B, 5K N A B T e R R A A
PZTN i JIEE v DU 55 A6 1] &84 5 A8 B9 56 Ak i s 2 F i
HEAEE AL RCR. N, 7E R AT T
PZT 5% A 48 i v B8, B AR IR A SR AR 1 ik
PERE, T XS Zo/Ti L 600 B 1a) 058 IS 7 ) [) e
L &,
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Influence of tensile stress on the phase formation and electronic
properties of Pb(Zr, Ti) O, film at morphotropic phase boundary”

Wen Xin-Yi' Wang Yun-Bo Zhou Wen-Li Gao Jun-Xiong Yu Jun
( Department of Electronic Science & Technology, Huazhong University of Science and Technology, Wuhan 430074, China)
(Received 30 March 2011 ; revised manuscript received 28 April 2011)

Abstract

Pb(Zr, s, ,Ti, 45 ) Nb, 4,0, (Nb = doped PZT, PZTN) films are deposited on Pt/TiO /Si0,/Si substrates with BaPbO,
(BPO) buffer layers by RF-magnetron sputtering method. The magnitudes of tensile stress in PZTN films can be changed
by adjusting the thickness of BPO layer. For PZTN films with 68 nm and 135 nm-BPOs, the tensile stresses measured by
20-sin2¢ method are 0. 786 and 0.92 GPa respectively. Enhanced ferroelectric is observed in PZTN film with raised
tensile stress. The remanent polarization and the coercive field for PZTN films with tensile stresses of 0. 786 GPa and 0. 92
GPa are 41. 2uC/cm’(70.7 kV/cm) and 44. 1uC/em’ (58. 1 kV/em) respectively. The leakage current decreases from
6.57 x10"A/cm * to 5. 54 x 10 *A/cm “while tensile stress of PZTN film is raised from 0. 786 to 0. 92GPa. Fine XRD
scan is performed with grazing incidence geometry to investigate the phase composition of PZTN films. Rietveld analysis
shows that an increased tensile stress in PZTN film can promote the amount of monoclinic phase,which may be the reason

for the ferroelectric property improvement.

Keywords: PZT, morphotropic phase boundary, grazing-incidence scan, rietveld
PACS: 77.80. —e,77.55. =g, 77.80. bn, 61.50. Ah
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