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Formation and conductivity of oriented LaNiOs thin films
on Si and AkLOs substrates
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Abstract

LaNiOs(LNO) thin films were deposited on various substrates as Si and AlOs by sol-gel process
using lanthanum nitrate and nickel acetate. The structure and orientation of the films were
characterized by X-ray diffraction. The orientation factors of films on Si(100), Si(111), SiO2/Si(100) and
AlQ3 were 97%, 63%, 73%, and 24% respective. The conductivity was 7.6%10°Q « em with 10 times

coating at Si(100) substrate.
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HAZ HE290E ZATZEY LaNiO(LNO)7}
ZHRE AR “4 &zte] AFo2 ol &Ha Ut
(1] olRe ZRAAY wefo] FE AFEcjnE
53 ﬂﬁla Atele) Mol A5 o
3 BPAA FEEgE AsEo] 7Y Ao
BaFH7) dEotH2]l 53 (100)4F2= wigF
¥ LNO #9e A39e] 4%4€ Pb(Zr, THOs %
g cEFoz WA dEed (1000 ¥Fes
g LNO Aol ddte) ¥ d77 51 3
3l o)# @ BwEe @7 AANE 4%y 7%
of g d77t w T, MEFLI)E T2
& zt& LAO, STO 59 71#e] uig 477 2
28] Yo 7HE ;AT TN AL
ALOs 2 Si 71ge W@ A7 ¥A . £
AFolME Z & PESE LNO IHe Aty
AARAQ ALO:H @ZAQY (1000 2 A11H™EY
Si 71¥eo] LNO wehe] (100) W&l miAlE I3
& ZAEE, 718 FFA @& LNO e g
A3 utet Agg Ha HJEI}UT

2.4 #

LaNiQ:(LNO)# 4 & 98 &% £22 LalNOa)s
(99.99%, Aldrich Chemical)®} Ni(CH3CO2); - 4H20
(98%, Aldrich Chemica)& A&z, &dle
acetic acid (99.7%, Junsei Chemical)$} 7%
(H:0)E Argstdct. WA Nickel acetate
(Ni(CH3CO»)2 + 4H20)E acetic acid &2 A}-&3}
o AedM A F FE(moD® Lathanum
nitrateg A A3 FAsgct oA EFHE &
o] H,08 #H71ste] 0.1Me] 93 Green 4
& 4@ §£9& nEY. 283 ERYFSY
crackg® 7] ¢33 Formamide(99.9% Aldrich
Chemica)& 4AF A7ttt 48 AH&E &
A3 ¥ ® 19 YehACh

F4€ LNO 0.IMEHE 4000rpm, 30x %<
spin coating & F 400TCelA 300% %< Q&3
N7m AELEAA 180% B9 AAJeAL ol
3A4& ztzte] g ZSFdEE PEsgn, EA
2} ZA-& RTA(rapid thermal annealing) "J%‘%
Agslge.  wPFdL XRD(CuKae, Model
D/Max-2400, Rigaku)2# #9138 % 32, four-point
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probe W& Agstel AAH S4F ZAEE &
Asldch 28l SEM(S-2000, HITACHDS o] &
o) Ao FrAst A% 278 2ASA

E 1. LaNiO; €4 €9 Az W& 223 =
A B (0IM7]8).

Material &
Lathanum nitrate La(NOs); + 6H20O 0.005mol
Nickel acetate Ni(CHsCOz)2 - 4H,0 0.005mol

acetic acid CH3;COOH 30ml

5T H0O 5.0ml

Formamide HCONH: 1.0ml
3. &3 o n&

29 18 71%9 FF4 U@ XRD F4& 4E
‘i! Rolth FHIAFE 432 3to 400TelA 300
F¢ GEs N F HEFIAEE T00CAA
180%%5<¢ ok ad”(a)d Si(100)) @ LNO
o] wEkge] & e didA A JEES
B2 & geon olmel wigHde 97%A. ZzHe
7|gol i@k eI 1HFAYE FE 20 YERY
Atk wigAdol 7 & Si(1000e) A% Siy E
A 277t 384AL22 LNO ZAY 7|9} v&3
7] @) wgAge] wotxn @4l

O 2= WAl ¥ Si(100) 71HLoE =¥

F2 Zzt 439 832 P29 XRD FAHEL
eIl 8319 A$ nHAEL 757X107°Q -
mZ ol ot HiEgAHL 63%E HAF FoE
Aot ole wute) £A7 FAESFE V%Y IF
o] 2olE& ¥ F Ut

P

E 2 7)%e i@ wiggds 2/HAY

718 wWaEd (%) LHAHL - o)
Si(100) 97 11.7x107®
Si0x/Si(100) 72.9 11.2x10°°
ALO;3 45 130.5%10™
Si(111) 63 13.44%107°
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ag 1. 71 274 o XRDIAE FA.
(a) Si(100), (b)Y Si(100)/Si0s, (c) AlOs,
(d) Si(111) (@: LaNiOs, A: AlQs,

&1 Si(111))
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a3 2. Si(100) 71%el thg S WE XRDH
A FA. (a) 48], (b) 83] (@: LaNiOs)
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ad 3. ALOs 71%el g Ao & XRD3H
4. (a) 48], (b) 83
(@: LaNiOs, &1 Al:Os)

a9 3& ALO; 7lge] tid XRD A X Mo
. 83 IHA TAATES 3BIxI10°Q oz
oA Wl n WPAE 51%E EolAT E 3&
HZHEZ 4 gt a1 {FATE ez ded 474
9 N BFE 3YAFTL FMESFE ZRAYES
golxln 1087 9 ALO; 718E A3y, A
ol e AL yeldn, LNO ety & =&
3 v AFAELE & 5 UDE]l 4 JlEd
& 34 dig MFHS E 394 GERRUT

E 3 YRS 4 2HATH 0Py
(O] &3 ©$1: [x10° 2 - cm], [%].
Sia00) SIS AkOs

43) 11797 112(729) 1344(63) 1305(45)

65 9163  84(-) 1074() 4817C-)

8% 7.757(-)  749(-)  7925(-) 381(51)

103  7.6(59) 7.2(-) 7.8(-) 306(-)

a9 4% 71%e) 700TCA 83 ¥ SEM At
Foltk (a)e] BF¢E ALOs7Ie ZWE B35 &
A9 Zrle FmAch FAT ole ALGIE A
Ao BHIH FASIAT (e 2AY aAVE F

48 Ae= % At

kv 1Tom

38 4. 719 Ed g® 700C A Fo
SEM ARz, (a) AlOs, (b) Si(100)

4. A E

LaNiOs(LNO)E §A4 &t Ay o8 92A
< Si(100), Si(111), SiOx/Si(100)s} THE A2 ALOs
713 spin coating3li RTAWHOZ2 dxyg 3}
Atk Z+zhel Fige] tigk LNO ¥hehe] wigid &
XRDEM FAstgrt ofuf Si(100)7] el 700°TC ol
AN 48] ZYA Si(111)71% 63%, Si0/Si(100)718
729%, ALOs71¥ 45%<1d] dis] wigAo] 97%=
e #E MEG a8 15A4FEL 9
F7b Z7 e wal wolr g Byu YRSt
1087} F¥ ALO; 7@ Az o 76x10°
Q- mEA AY ¥x3 &S 7MY

A3 &L wigYdE /bl LNO whehe 700Ce]
A 43 IYA 4& F o oy nHAYFL
11.7x107°Q - emol ATt
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