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Abstract: PbZr, ,Ti, ,O; multilayer films with 16 periods deposited on the FTO-coated glass substrates were fabricated by
using chemical solution deposition method. The micro-structures and optical properties of the multilayer films were investi-
gated. The multilayer films exhibit a smooth, dense and crack-free surface morphology while having a layered structure con-
sisting of dense and porous PbZr, ,Ti, (O, layers. The multilayer films show a single perovskite structure. The reflectance
and transmittance spectra in the wavelength range of 350 ~900nm at room temperature display an optical reflection-band
centered at 450nm, with a peak reflectivity of 91% and a stop-band width of 4Inm, and a transmission valley at 450nm
with the same band-width as the reflection band. The minimum of the transmittance is less than 6% in the valley. This
investigation is helpful to enlarge the application scale of ferroelectric multilayer films.
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Fig. 1 X-ray diffraction data for the investigated (a)PZT multi-
layer (b)FTO film



178 aH 5 = K Wi

29 %

BEMER AR SRR AN IE R T B AR AR 21
WA eI, K 2(a) ATLVE Y, PZT £)2
L 2 T B0 TS, HA S veds. I 2(b)
AL B Y, 2 2 R T BU% 2 M AN 2 28 %
HEF T . A — %o B0 )2 G 2 A i — A~ 19, 4%
NZEBEEH 16 AT, X R F 16 WE TR-# Ak
BRI — e R - A BEAE 1 &Y B — 1> 308 2
Z AL 2 41 R R B A5 R B SR 2
1. 24 pm , X 7 F BN OUZ S Y - R 77 Snm.
P 5 Ge v IS B A T 25 W 45 1 PZT T B - 18 B0 -
B Z S HEG (1 25, R 3 B Ry B AH B T 2
FEFRATARFZE | PZT R 3 33k oy 2 4R 500 3 2
I THE AW P AN T PVP JI057). PVP /3 145
FZC LI 3, PVP 431 P 4 5 A 1 35 AT —— P e i
W 52 AR B A A g% A H B A 2 i
RE , AT (A Y A PR L FL RS A O IR R RRE
PVP LA PZT Hidk{A¥ W 5, PVP ERY C =0 5
BB R AR i OH JE2IF s iy S s VE ],
IEL 5 T A 3 Y 110 47 58 I . 7 e e i S R v i
BFNER , T BEEHR A PVP A ETIRAK
gy B ok sk i 5 | 1R W B i 3R T
BRFIEE | I 2 0 LT 5 150 v 174G 308 05 R R 4 oK R
JE R, B TRbESS I, oK PVP ORI 43, B R
EYUORFLIR i AE B, T AE— A KR A
IV B I RT3 ) 3550 A P B )2 R 2 LA L RS
XFE Zead ZA A K R 2 th I R B3 PZT
LGNS PZT 27 25 8] 58 B HES Y il — 2
JTEZE

T PZT Z2 2N 5 A F A PE 09 2R a5 4, 3L
BN HEBOR T Z24L)2 0730 B 8, I 5
SRAERF R T A 2k T 1) S R I Ay A, I FTO/
PZT Z)Z2 ARG AT — 46T iR 450, 75— 2 Wi
SR [N A B A% SRR, B 4 45T FTO/
PZT 22 Z G 7E 350 ~900nm I K 3 Y 58 1 e
SRS SRS, IE W 4 RS TR R 9 AEAE— A
HUCE T 450nm B9 RS R AT i SR 20N 41nm, 1§
(H SR L 91% ;5 [RI S, 32 1 R A %) YR 9% 2 S5 0
Bl S8 PN SRR R SR ~ 20% 3 L ELAT A
[F] R A% A AE LNO W A B 384 IS B 1Y) PZT £
JZ BB B2 R ] I S W 5 ~ 40% AR T 3 — 2, 31X
JEH T FTO BEEOGF RGN & B E IPES MY,
78 TUURRTE FTO L1 PZT £ 2 8 HAG VN A hiAk
RN RAFERE. K LR FTO/PZT £ )2 fiik
FHAR A5 BG4k . 5 RS M, 78 O

K2 (a)PZT ZJZBEREES A B T BB A (b)

PZT 22 J2 JEER 4T 1 4 v, 7 o s i
Fig.2 SEM image of (a) the surface of the PZT multilayer (b)
the cross-section of the PZT multilayer
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Fig.4 Reflectance and transmittance spectra of the FTO/ PZT
multilayer, the solid line corresponds to the reflectance spec-
tra, and the dashed line to the transmittance spectra, respec-
tively, while the dotted line denotes the sum of the reflectance
and the transmittance spectra
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