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FORMATION MECHANISM OF PERIODICAL FERROELECTRIC
MULTILAYERS WITH HIGH OPTICAL REFLECTIVITY

HU Gu-Jin, HONG Xue-Kun, CHEN Jing, CHU Jun-Hao, DAI Ning
( National Laboratory for infrared physics, Shanghai Institute of Technical Physics,
Chinese Academy of Sciences, Shanghai 200083, China)

Abstract; Ferroelectric PbZrB,, ;5 TiB, ¢g0 OB, ( PZT) and BaTi, 5Sr, 1305 ( BST) multilayers were fabricated by a repeated
spin-coating/annealing step of using precursors containing polymer additive. Both the multilayers have more than 90% opti-
cal reflectivity at a given wavelength range and the maximum reflectivity increases with the number of growth. The micro-
probe analysis shows that the multilayers exhibit a lamellar structure consisting of alternating dense and porous layers. The

possible formation mechanism for the periodical ferroelectric multilayers is examined, which involves phase separation and

pyrolysis of polymer.

Key words; ferroelectric multilayer; periodicity; phase separation; pyrolysis

518

F5ERE G B SR LB B, B RBR 4 (PZT) 8k
BRAEPN(BST) , AR PR R SR (BB S
FEFNAEL A SE 5 BB B ) I R AR A 48 4L
SMEIURS B AERE RS BT SRS T R,
BBk AR RV TR SIS AT AR AT ISR AR AR G
ST B A AT B A R AR LA R B A R
—ME R JRERTE T, 48 %% 98 19 9 R4S BT
=, RMER FRIME &R A TLF TR BR P B
FEUUR R & S A UL AR 45 il BB A K Bk e ARt
HERAMKELTIARKERANES EBE
. BATIR TR R B8k HOL I R A B 2B
HMASHRESYEH MF O ATREEBE, 22 KAR

7% B 18 :2006 - 08 - 12, Bl B #§:2006 - 09 - 20

BB T AR gk B R 2 KRB R
A R S R B S AR AR K YR B i LR
S 58 B R AL B AE N U T2 208 BlAE
HARAE. A4S0, BATTRE 22 T B — LS T ) 2 0
AR PZT BST ZZ BRI, gk L 2
FEE R RS M T VLB EAT R0 2 B

1 X

A BREE

HRBEPINBH T HE, B& T EPHE PZT,
BST %250 & PZT 1 BST 2R @ 15 N
16 AN R (B IR B B — OB K AL B —Kie h—
AMERER) BEK. RAEFE ALY ERE
(LNO) W 5 F- 1E 9 PZT 22 B AE KW,

Received date: 2006 - 08 - 12, revised date: 2006 - 09 - 20

EEWA : B&H B ABERE(60578058) (E A B 45 £ (60225004 ) #1_E ¥R BHb7 € 7 (0452nm085 ) BE BT B
EEMST HES(1964-) , 5, RMHRN, PEB 25 LERAYEREFIAYEEXEALRERPA A, TENEERSYHER.


http://www.cqvip.com

90 a5 5 ZEKREFER 26 %

BST MEH#KAKRBRR L. H5NAASTR AT
RSP IR AR e BR Y AT IR AR R, B R R
E—PUR KA EAER TZ 19 K, 7E LNO/Si MK £
FBT A—A PZT BEAE . X 3 MEMKIIE A
S1.S2 #1 S3.

B. HEERRIE

PZT BST Z R RM4 R% g R HEE
CERS5,6] PRI T @ECGEH, EMAF L. B
Bl B R PZT.BST ZERAFA RIFHKBE
P Bl £ B B A = R4 X R 5Ot & A Lambda
800/900 UV/vis Y&l (AT I & s Fe B SR T T 41
FES T B MBI R T B AT RAL.

2 GRS

B14HT 3 MEMIEIRENRHRXTHE K
BRI R R, TR A XY R T R PZT £ 2R
S1,=f% B 2FAHE BST ZEHE S2 AT 6.
MERASERSRREETFRE NE ETLUE
B, #IZk A Fl B B — A E R R S E R4
RYJ91% F1 97 % ; VA S B3 RL BT DK L K
465nm F1 510nm , A fHF 5 KB 40nm F1 70nm. [F]
Bt , BATFE B BIREE £ KRB, 2 2B g
8 5T R4k EEIE5R B IR R R T & — BB B M,
B FE RS JLF AR, X e 45 R H PZT \BST &
FEEREA 40T R, HEBRKRE RS
5 PSR 2 6. FrBIE BST B R B K
ShHE R BE A BT X AR B P TGS M AT F R I K

100

80T

60

R%

40

” SRR
AT T RIRH
-ﬁé? I N

0 1 1 ) - 3
400 450 500 550 600 650 700 750 800
Anm

B 1 JAAE PZT \BST £ 2 A R4 X R 51 1%, 7K
A XRLT PZT Z /2158 =% B X T BST BRME; HEL
CRAXEMANIZRMERAN TR TREVERCH
MR SeBR B PZT RTSEAR R 4 & 19 PZT IR A0 S 51 b1
Fig. 1 Room temperature absolute reflectance spectra: the
square, triangle, and star lines correspond to PZT multilayer,
BST multilayer, and PZT thick film fabricated by conventional
solution, respectively
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Fig.2 . (a) High resolution transmission electron micro-
scope image of PZT multilayer (b) scanning electron micro-
scope photograph of the cross section of BST multilayer
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