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STRUCTURE AND GIANT MAGNETIC RESISTANCE OF PEROVSKITE La;_xZnyMnO3; THIN FILMS

LIU Limin', LIU Jian®, JIN Yongjun?
(1. School of Physical Science and Technology, Inner Mongolia University, Hohhot 010021; 2. College of Science, Inner
Mongolia University of Technology, Hohhot 010021, China)

Abstract: A series of La;_,Zn,MnO3(x=0.3, 0.5, 0.7) thin films were deposited on LaAlIO3;(LAO)(001) and SrTiO5(STO)(001) single
crystal substrates by the radio-frequency magnetron sputtering. The phase structures, morphologies, surface chemical state and mag-
neto-resistance of La; ,Zn,MnO3 on LAO substrate and La; ,Zn,MnO; on STO substrate films were investigated by X-ray diffraction,
atomic force microscopy and X-ray photoelectron spectroscopy. The results show that the films annealed at 900 ‘C for 2 h in air have
stability epitaxial structure between grains and the substrate. The LaysZngsMnO; film on LAO substrate and Lag ;Zng3sMnO5 film on
STO substrate are growth well, and their giant magneto-resistance change can be as high as 25% and 28% under a temperature of 300
K and the magnetic induction of 1.5 T conditions, respectively.

Key words: lanthanum zincum manganate; giant magneto-resistance film; surface chemical state; magneto-resistance; radio-frequency
magnetron sputtering
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NIRRT, B I IR G5 . R R
il 30 mmx3 mm [ f,  SEAEA S 900 C Tl
B 12 he FUREJS FESh AR XIEAE, 71 200 MPa T &
&% @60 mmx4mm [ F, 7E 1250 ‘CHest 24h, HIR
B, V20 S BREA RS

KH FIL560BL AU ey B A W i i R 48,
i} 4 (radio-frequency, RF) i 4 ¢ 3 3 S5 15 oh1 46
JIES . R4l 4l Ar R4 O,, 4 D08-3B/ZM
RS AR T B I VRS A 4 IS DAAS [R] LT N 3
= AT AL A £ LayZn,MnO3 (x=0.3,0.5,0.7),
HEIR R T4 660.0 mm x 4.0 mm,  SEZEG FHIE AR,
LaAlO;(LAO)FI SrTiOs (STO)MA . BEMRT, FH
FEEAL 5 BN SO R A IKBAE I P&
B« K RO A B VE 2 min, B3R A R
BLFG G, AFILR A, DA RS 3 2 Al b
H71, BHEBETKEE, REHT. LaZnMnOs
(x=0.3, 0.5, 0.7)%07E4l Ar S50 kS 5 min,
DABR 22 3R 0175 G DB A IR A I S 3 BE A T
1.0x 107 Pa, HEF eIk st FErb eEsl, LA e i
[R5 1. 4 B IRAE 900 °C 43/ HiB .k 2 hs
12 FIESNE

KF BRUKER D8 7! X HF£kfirit(X-ray dif-
fraction, XRD)A 5 A1 BRMAAS LRI 40 AH FI 2544
AR Cu K FmET, NI 383, 3K 0.154 06 nm,
RN 40.0 KV, HLVEN 50 mA, FE RN 10°/
min, FEYEHE A 26=10° ~80° . 1] CSPM5000 #4
B2 R 1 ) 8 s (atomic force microscopy, AFM)
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Fig.1 X-ray diffraction (XRD) patterns of La;_,Zn,MnO;
(LZMO) targets
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Fig.2 XRD patterns of LZMO films deposited on LaAlO;
(LAO) substrate
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Fig3 XRD patterns of LZMO films deposited on SrTiO3 (STO)
substrate
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Fig.4 The 3 dimension (3D) atomic force microscopy (AFM)
surface morphology of LZMO films deposited on LAO
substrate
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Fig.5 3D AFM surface morphology of LZMO films deposited
on STO substrate
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Fig.6 X-ray photoelectron spectroscopy (XPS) spectra of
LZMO films
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Fig.7 XPS spectra of La(3d), Zn(2p), Mn(2p) and O(1s) of
LZMO films
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Fig.8 Magneto-resistance change Mg of LZMO films deposited

on LAO substrate vs magnetic induction B at 300 K
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