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H(POTIO,) BB M AN FEMBRFNEZRT THEHREMR A, THERR
N REER TR LT REE I . 5550, B B B AR R KA B 0] L& R B
i 5 a8 i 5 P L S e R O AR R AR U S 1 (SAW) B, mE e pk A% L vE IR S A
Wik FERBANZHENS FEAEEMH BN IR, TH FEOLEHISRHN SR8
SRR E . SCER[4]C R B TR A Bk Ak B R WAk Y 2 8] 1 & S AR R
A

RE & 7 i 45 4 (heterostructure) . & T BFFl & T £k (quantum well and quantum wire) .
i fa % (superlattice) K R B, BT B AN AWM B =, HHRIERRCABRR T EK
R UM S AR R AU, TR SRR U LA N D VR T ES H ARE L R R T B AR Y
LR TEERMSEERBETE, TUERKWEET, LRI EE S &K
R BEFRBW ST B EE, B EER LT B RS IR, BT 2 EEME
MR ALK,

EZ BEHA KDP 8 TGS HAEAM B (AR HKY MRSy ) IR E
KRR ET, SR RRAETABET K EE X ERIRER, M HG =M ELMRBH,
RYTHAMNES. KRS (PTO) X FERME BRE (490C) MR KM A KK
38 B (0.75C/m?), 5 51 2 5 B9 4 BB B, A8 A S 4 B T8 ROK B B TR I T O IR
FEEMNH 1-3V, i GREE B H A, R BH ek,

F MOCVD 7 ¥ %l % PbTiO; % f M 1B 5 T 1988 1), JFEn F AR TR KR
Rl N T TE A R B E A SR LR B T A4k 41 0 PTIO, M, 3
EENTE HRY KARESLGNR LB T HEES BN T HE. T4 b RE
EREENRENAH, FRIANANETENE -RHEERENAES cHFERRm M E
JE, Z R BRMEH & ACWIET R AHMKE MOCVD HiLEESH 7 n B Si, LaAlO; Ml
W5 HL 6] (1) PbTiO, M, FF ENHR P RH MR B LSRN E T HE X S LT Fig
W, 7E Si R AR T AT o BhEL N B & & K PbTiO, HE, R & D ES et
J& R NS EL AR U 245 B 1 POTIO,; MR Y My Bl 25, R/ R X R R Lt R .
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1 MO ¥, RAMES 0 5 A ER AL RACEEKTT X, EHEFH T 5oy
THIF B AR, F a8 8 % <A o RN A 0K R AR, AT R A A S0 B O AR
B, H TR = R

RN MOCVD &2, B AEKNFRNE NERNS 2 RERIEF L TTT
MER EFANEETEREENMEREBER RN RS Db RN S % EERELSE
RNERGER FRE A EMRBREHRE T AN B XL K& a1EHESE
AMOCVD EEZE/RER. EMEZ, FMBEEMEHNEREIER . RO EGS
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IR RS R M A S R VL R TR IR L B VL R A B R X R 4 3
REBINRES, XS ML =g

LB FEM T ESH R (001)n & Si, (001)LaAlO; F1(001)SrTiO; 8 &, £ X
LFBIMAEREST, BB THEAETERKRF KT 414K PbTIO; #E.

®£1 PbTIO; HEEK &4

wHOR (001)SrTiO;, LaAlO;, Si
REBRE 650C

RN E 2x10°Pa

M ZESHRE 65C

RREERERRE 35C

WMZERBERE 80mL/s
BRHAHAEHKRERE 50mL/s

ASRE 1000mL/s

S8RE 100mL/s

3 W4 A AR AR o AR

AR SR REENAR, SR TEMRNAEKEGHT, BENERATRER
WEE. B LR =M R LB X SRS, T LR ILAE S POTIO; MR E ik
T 5 K10 Si(39% ) 44 i 15 B A 1 2 R B, 76 R TR 8 K 19 LaAlO;(2.9% ) # i &
KBER a M cAANEE FREME N, LEEE R BESFE 0B, I SITIiO; &%
H$(0.3905 nm) £ H BT 5 PbTiO; i a B (0.3904 nm) JL P&, R RE W22 2
JEFD 43 R B9 (001) T FO T 59 0, 76 il XRD H#FHF EHHAICREHAE o B. 55 H K
SRR B, RILT PbTiO; A ¢ 81 EF 54 (0.4150 nm) # EL 39 HF R AR
BRI 485 (2 A % 0.4128,0.4111,0.4125 nm) . B #RIE A 4 4L A4 K F MgO, SrTiO; #f
J& 1B PbTiO, 8 JE 77 76 4 [ B Bl 5 115160,

HTFO-20 A REERTHEEL T MEEFEERTWN R, &AWL T
VH B2 P T PAY ) B TR IR 0, R O B B ) A SiE SR ek B B 5 A RS R AE K T P R R i B R R
RAEBXHEN oHHHE, B2 £ LaAlO; 4K _E PbTIO; MK o T3 i &, L%+
A AR B = AT 5 0E, 4 & B 04N AE 2= 90° RO AT 8T 08 44 B, 2 PbTIO; #9(212) i Al
(122) 7 VA & (212) T 1 LaAlO; M1(220) 218 ¢ AARAE2TMT6°, o AZERRT
ETEREQOD TR ENAEE, WREEN o, b RERASH K3, B itEH3
HOX A BAE 500 26.6°H0 75.2°, 5508 2145 R/ & U, X 78 4 1 BH 7 B 0 4 3
4% 14£, B1 (100)PbTiO; // (100)LaAlOs, (010)PbTiOs / (010)LaAlOs. B 3 £ PbTiO; i
(113) A SrTiO; 4 & (103) T B9 7 dh £k, W & #8 B on T 4R 810 181 bRk 90° 1 IO ¥ X R
PIRTETIE, T B o MAAHZ 45°, ¥ X B AT 935 10 £ (00D T R I A h 45°, i3 W
KR 40 T S T P9 0 SR AR R S A SR B — B, RREE B T MR A S A 1

7E PbTiO; I R U 90° 85, B F o/ a KT 1 & W5 BE B M ARAL 77 I IS LA A
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90°, M c BE M4 REEMEFHMICE, ER T NEELT R, Flk o B 5 REKNE R FEE
3.3k A, XA AEKTE SITiO; #1R L POTiO; K o B i E R A 5HRMFA, 2
BAIZ B AKX — %A A R & UK 7 . R B8 92 i 2 TR T8 B A SE R
B i B, £ b 5T [ 25 48 S SE B SE X P P A SE VIR RE AT T4 4R b 4 B0 3R A RE R (220)
fE R R T BKH 0.154 nm B R G X 54k, I 4(a), (b) £ LaAlO; #1 & LPbTIO;
I (001) A0 (100) [ B9 5 42 #h £8, AR FE T 27 0 2.1°H 1.4°, B 4(c), (DWW E

SrTiO;(001) T A9 3% 32 #h 2 RFF 76 — MR 8L B9 44 SR AT 5T U8, 3R 3% A L PbTiO; # % (100)
HORT 5T g, 78 5 B A AT IR SrTi0s E43 B2 PbTiO; H B M. v LUA B SrTi0; 47 8 £
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iR L AR IE . AT BLIA A E
SRR ke : . .
%—EX ]Jlﬂ /ﬁ éﬂn: m E(J % g /ﬁ 0 60 120 180 240 300 360
133 T B .

PR F I 9 28 47 1 2 ERENELARAER oHMNS & B0 HRT KR
A&ERAEO—ANEREN  mwoi)m, (120 BRERR220)E
AR R &, S HE K
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p/deg
B3 HBRENELARAER oHiliMeg (a)H4RHB(113)E, (b) AR (103)H

Pt, Al BB THRBERENEEEHRERK, BREEATRANN D HFHRRL,
FRBEESHRRE MEESET &R MR RN AR, HIEH 24T 8
EE SR IR — P TE R . BRI E RN SR B S REY RO RARE T —%
Wik, B RAEES LR EEREAREERG S EFEANEIAN R . EAEB RN
BRTEER R, B2k E 10%em 3, B E % 1072 —10"*Q-cm 4K 1 PbTIO, H i E &
ZEHE X 500 nm. RGN I7 B ERAR, ARKTRY 0.4 mm?®, A Sawyer-
Tower H [ il B % B 1O 2k sa MR e, B 5 D9 8 A BBV [B1 &, B B0 32 ¥k H8. 3% B SR % 04 50Hz,
BE 10V, B2 EREEEREKOTRYE . S5BE G B 0.28,F, B FHixEE A
0.25V, &7 5 ¥ E B F &R AR 5 43 5 4 10.0pC/cm #1 11.9kV/em. AT ELR I P,
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B, T E KT8 ESH, XA HEBRK 2 S50 R R EEAEREX .

4 & %

TR EKREFSRT 5K PbTIO; Sk # .

DARBEE/ A RRELEE, SHTHEEMSEHNAR . EMHREREET, =
MR EDANBRET 20, o, c IR R c B PbTIO; HHEE .

DENRAMEH K POTIO; BEF AT cHmzHHFENINS . ST HEES
XM H AR WL A TRHREANEREEFTFEBRRKANS . TE, &
RIMAELEKT MgO M LaAlO; K LR o, bT7 0 EZBMREN S, FATEESE
cHIE 4 HE, T SrTiO; A RIEMKI KN ARG c A LRI UEI KK 4
KEINAE X FREEATR L2 MRS, AN 7 df 5 % R LAz 5 15 32 58 4 RO,
EEAVA AR BN MEE B EREOEHETEENRR .. B THFEBRRKNB LR
WAL, SR AR AME R ARS, B3 T RIE T, &ENERESSHARYS
SEAR B A R T AN I AR XK T BUR T R A A% ) AR 3 R T A AR R AR c B RE
AR . RV B R AR I B EOAT & B0 2 RS BB AR A B o AR T A B, BT DL XS R
MEFBRE A cHENFHGER.

4)EB AR LR PTIO; MBS 7 i B4 H08 mdk e, a8t — 22 3T B AT
BB T A

B ERERAT T PO FE KT FEXHEARFHTRHEE .
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ABSTRACT

PbTiO; thin films were deposited on (001) redoping n-Si, (001)LaAlO; and (001) SrTiO; sub-
strates by low-pressure MOCVD technique, XRD 6-20 scan shows that the film on Si substrate has a
polycrystalline structure, while the other two films have preferential orientations and their epitaxial
nature was confirmed by the X-ray ¢ scan, rocking curves of the two epitaxial thin films were taken
at BSRF using the synchrotron radiation. The film on LaAlO; substrate has an a, ¢ domain coexist-
ing structure, and the film on SrTiO; substrate only has a c-orientation. All the films exhibit a ¢ -axis
shortening compare with the bulk material, and the reason can be attributed to the size effect and sur-
face influence. The ferroelectric properties of the polycrystalline thin films were investigated using
the redoping Si substrate as bottom electrode directly, and the PbTiO; thin film shows a perfect hys-

teresis loop.
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