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STUDY ON THE COMPOSITION DEPENDENCE OF IR
SPECTRA ON La-Ni-O THIN FILMS

ZHAO Qiang'”’, HU Zhi-Gao’, HUANG Zhi-Ming’, WANG Gen-Shui’, CHU Jun-Hao’
(1. Nanotech Center, East China University, Shanghai 200062, China;
2. National Lahoratory for Inirared Physics, Shanghai Institute of Technical Physics,
Chinese Academy of Sciences, Shanghai 200083, China)

Abstract ; La-Ni-O thin {ilms of different La and Ni concentration ratios were deposited on (111)Si at substrate temperature
260°C by a ri-magnetron sputtering system with a combined target. The optical refractive index and extinction coefficient
were derived by simultaneously fitting the transmittance and reflectance spectra in the wavelength region of 2 ~12.5um.
And they increase monotonically with the wavelength, and change significantly with different composition. Results also show
that the film is of amorphous structure when La content is too high. The film is with (100) preferred orientation and metal-
lic electric conduction as the atomic concentration ratio of La to Ni 1s less than 1.44: 1. When the composition gets the stoi-
chiometric composition( Ni: La=1:1), the lattice constant and sheet resistivity of the {ilm reach their minimums. A practi-
cable explanation for all experimental results is also developed according to the conducting mechanism of LaNiO,.
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Fig.1 The dependences of the composition and the growth
rate on the number of Ni chips
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Fig.2  The cross-section SEM images of the films [ The
number of Ni chips ix (A)5 and (B) 7]
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Fig.3 A typical SEM image of the film surfaces
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Fig.4 The XRD spectrums of the films deposited with dif-
ferent number of Ni chips. (A)0(B)2(C)3(D)5S(E)7(F)
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Fig.5 Te dependence of the lattice constants and the sheet
resistances on the concentration ratio of Ni to La
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Fig. 6 The dependence of the refractive index and the ex-

tinction coefficient on the composition

SEA AR, T RBREH S &M IS E TR,

i S RE TR
BTS2 n FFOCREE W LARE R
(LR N AR S
R (NP} IR} ST

Hp,o AN o THEE, ;) AETTHEH R
R o Xt n k EHREA FEFRR W, BT AT 5 R M
T R BT 4 KB M 5 T R RN 4 A MR
HA HFER B

P, 76 LNO R4 Sy aod 8 123 B v A 2 1
15, O] DA 3 BOAR 4 43 B O R OR SE B L AR R S
SAPERE AT, X S B L A A 4R A VT T
J7 B B SE bR E X

3 #ig

BT RIRASCIRES R AT SRS SRS FIZH
BRI 77T A PR R BUR R LNO

B, 148 Ty VRS T LA AR 2 A R Y R .
REA AL 439728 fo X LINO SRR fr o 4 28 71 B AR 3 7
B R, (ER X AR SR IR DB A T
FEL MR PR 0 LU 2. 3% 7R 0 R AL TS LU IR A
A /N A AR RO B (Y T PR RE. TS SR AT
R BT AL 5> RS T i BT AL AR L
AR E R A 4R T LA LNO R A
H AL ) R TR 2 A B AR

REFERENCES

[ 1]Torrance J B, Lacorre R, Nazzal A 1. Systematical study of
insulator-metal transitions in perovskites RNiO, (R = Pr,Nd,
Sm,Eu) due to closing of charege-transfer gap[J]. Phys.
Rev. B, 1992, 45. 8209

[2]Von Helmolt R, Wecker J, Holzapfel R, et al. Giant nega-
tive magnetroresistance in perovskitelike La, ;Ba,.;MnO, fer-
romagnetic films[ J]. Phys. Rev. Lett. , 1993, 71. 2331

[3]1Ramesh R, Aggarwal S, Auciello O. Science and technolo-
gy of ferroelectric films and heterostructures for no-volatile
ferroelectric memories[ J]. Materials Sci. and Eng. R:Re-
port, 2001, 32: 191

[4]Batzer, BiMing Yen, Donhang Liu, et al. A high-tempera-.
ture x-ray-diffraction study of epitaxial PbTiO, thin films
(J1. J. Appl. Phys. , 1996, 80 6235

[ 5]1Floquet N, Hector J, Gaucher P. Correlation between struc-
ture microstructure and ferroelectric properties of PhZr, ,Ti; ¢
O, integrated film: influence of the sol-gel process and the
substrate[ J]. J. Appl. Phys. , 1998, 84. 3815

[ 6 ]Reza Moazzami. Ferroelectric thin film technology for semi-
conductor memory[ J.]. Semicortd. Sci. Technol. , 1995, 10,
375 )

[7]Wu W, Wong K H, *Chan P W. Epitaxial growth of a-axis
oriented YBa,Cu,0,  /LaNiQ; heterostructures on ( 100)
SITiO, by pulsed laser deposition[ J]. Physica C, 1998,
297 247

[8]Chen M'S, Wu T B, Wu J M. Effect of textured LaNiO, e-
lectrode on the fatigue improvement of Pb( Zr, s; Tiy 47 ) O,
thin films[J]. Appl. Phys. Lett. , 1996, 68. 1430

[9]8Sanchez F, Ferrater C, Alcobeé X, et al. Pulsed laser dep-
osition of epitaxial LaNiO; thin films on buffered Si(100)
[J]. Thin Solid Films, 2001, 384 . 200

[10]Yang C C, Chen M S, Hong T J, et al. Preparation of
(100} -oriented metallic LaNiO, thin films on Si substrates
by rf-magnetron sputtering for the growth of textured Pb
(Zxy 53 Tiy 1, )0, [ J]. Appl. Phys. Lett. , 1995, 66 . 2643

[ 11]Kyuseog Hwang, Yongmu Lim, Byunghoon Kim. Epitaxi-
ally grown LaNiO, thin films on SiTiO, (100) substrates by
the chemical solution method[ J1. Materiuls Research Bulle-
tin, 2000, 34 2069

[12] Krishna Seshan, Stephen Rossnagel. Hundbook of Thin
Film Deposition Processes and Technologies] M]. 2™ edition,,
USA: Noyes Publications, Norwich, N.Y., 2002, 323




