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IN-SITU DEROSI TION OF PZT FERROB_ECTRIC
THIN FILMSATLOW TEM PERATURE
WANG ZhenDong, LA ZhenQuan, FAN Ding-Huan, ZHANG Jing-Ji, HUANG Qi-Hui

(Deparment of Physics, Nanchang University, Nanchang 330031, China)

Abstract: PZT(52/48) thin filmswere in-situ deposited (without post-annealing treament) by radio frequency (RF) mag-
netron uttering on pre-preparation LaN 0, /Si substrate at lov temperature( Ty, =235 310 ). Through optimizing the
craft, such as Puttering pover, substrate tamperature, PZT thin filmswith good ferroelectric propertieswere prepared at low
tamperature 260 . The crystalline phase, microstructure, and electrical propertiesof PZT thin filmswere investigated by X-
ray diffraction (XRD), atom force microsoope (ARVI) and standardized ferroelectric test system (TD-88A) regectively It
was found that (1) the in-situdgposition PZT thin fimswith the crafts of uttering pover 110N and substrate temperature
260 had(111), (200) orientation; (2) the in-situdgposition PZT thin fim had good ferroelectric properies, when the tes
ting woltagewas 5V, its remanent polarization was 23 1uC/an’, and the leakage current densitywasonly 1 34 x10™* A /ar’.
Key words: ferroelectric thin films in-situ deposition; RF guttering perovskite phase
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Fig 1 XRD pattemsof in-situ deposited PZT thin filmson
LNO/ Si substrate at different tanperature
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Fig.2  AFM micrograph of in situ-deposited PZT thin films on
LNO substrate with different temperature ( Fig. a ~ d. Tempera-
ture of substrates with 235°C 260°C 285°C 3107C)
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Fig.3  Hysteresis loops of in-situ deposited PZT thin films on

LNO substrate with different power
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2 Ag/PZT /L NO 3 Ag/PZT /L NO
( 260 5V, ® =q ( 110V, 5V, d =
2mm) Q 2mm)

Table2 L eakage current ofAg/PZT/L NO capacitors for
PZT film s deposited at different RF power ( sub-
strate temperature Tsub = 260 , test voltage:
5V, effective electrode size® =0 2mm)

RF deposition L eakage current density of
power (W) Ag/PZT/LNO capacitors(A /an?)
80 8 25 x10°°
90 3 76 x10°*
100 2 04%x10° 4
110 134x10°*4
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Fig 4 Hysteresis loops of in situ-deposited PZT thin
films at different substrate tenperature
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Table3 L eakage current of Ag/PZT/L NO capacitors for
n situ-deposited PZT thin films with different
aubstrate tenperature( RF Power = 110N, test
voltage: 5V, effective electrode size® =Q 2mm)

Temperature of L eakage current density of
substrate( ) Ag/PZT/LNO capacitors (A /an?)
235 6 15 x10°°
260 134%x10° 4
285 5 60 x10°°
310 2 11x10°2
260 110V )
LNO/ Si ,
PZT , 5V , 23
luc/an’, 134x10*A/an’,

(450 ).
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