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Abstract: Crackfree and small grain size perovskite-type ceramic BaPbO3 conductive thin films were
deposited onto AloOg3 substrates by a modified sol-gel method using ethylene diamine tetra-acetic acid
(EDTA), citric acid, and tartaric acid as the complex chelate agent. XRD, SEM, and EDS tests, together
with resistivity date, show a good) correlation among the Pb to Ba ratio, grain size, and sheet resistance.
Experimental results demonstrate that BaPbOg thin films with homogeneous composition can be prepared
by the method mentioned above. Sheet: resistance of BaPbOgs thin films decreases with Pb to Ba ratio
or grain size increases. The influence of heat treatment on sheet resistance is related with the thickness
of BaPbOs3, thin films. The best electrical properties were obtained upon a rapid thermal anneal (RTA)
at 700°C. for 10 min. Perovskite BaPbOs films with sheet resistance of 5.86€2 - O~1 were derived from 20

spin-coating layers and annealed at 700°C for 10min.

Key words BaPbOs; ceramic; thin film; sol-gel; sheet resistance

515

Vol. 22, No. 1
Jan., 2007

MR R IG5 ANIE B . JL4EE, X BPO fE4kH

BaPbO3(BPO) /& — it it 78 (1) $5 5k 0™ 45 4 W 2,
HASGBMERELT. hrvhifae. Fmmesi s .
AKX BPO A EHOFSE, BB PR &
HEAMERFE B, Litg 80 R, BT Bi
B 7% BPO HiRE SR RI B, (#75 BPO M4

RS EHE:  2006-02-17, Bk EE]: 2006-04-04

WS A BT R R B R ER R
JE AR O Sy T (N, A AT TR R
BB T, 450 FAE A& AR R R D7 T i
A, —HREEFRAMOIEAES. BT, BN
EER @R % BPO R RME, HES

EEWH: JAEERREES (033177); EEE TR EH AR ¥ESE (040140)
EEE: WA (1979- ), B, %4,  E-mail: yudonglu@tom.com

BREREA: T #,. E-mail: g96217Q@scut.edu.cn



13 Rt 7R, %: BaPbOs FHIMRAH &, 450 KIEREDTR 139

J& BE R AP AR JEOR AN =, AR B A S I
I FR AT AT T — P DA T P JE LR 9 JORE, 2 =
Mz 2. 8 (EDTA) | 748 (CA) . WA (TA) N
HEEE, KR sol-gel il % k. T M
AR T Pb B &, FIRHIE BPO & Aad #2 i H
B A A A, B v AR BV R A PR B Ak
# UORTA) LW 4 T 85500 ML/, kRl
R i BPO S e i I, 3 2 X I {2 45+ A
JEEEREMBTS, #E T BPO W BH & 1Y KT
&M, FFBFFT Pb/Ba b, kLA 1 S R X
i 5 R P B Y S

2 g

Pl Ba(OH)2-8H20(98.0% . 4b2£4k) . Pb(NO3),-
3H20(99.0% . fb24k) Kk, EDTA(99.5% . fb2
af) . CA(99.5% . fh2Eal) Fl TA(99.5% , fk2F4k)
KHEGEEN, KAEH 4 BPO BTIKH. 90°C
KA, BokE, @R NHs-HaO #4fi pH>7,

Ba(OH)," 8H,0+Pb(NO,),
EDTA+CA+TA

NH;ILO

pH>7

90°C stirring *

Precursor solution

Sol
—»‘ Spin coating

Gel films

ALO,
substrates

Pyrolyzing

I Inorganic thin films |
* Annealing
BaPbO, thin films

B 1R - B 4 BPO HE L Z MR

Fig. 1 Flow chart of preparing BPO thin films

by a sol-gel method
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Fig. 2 XRD pattern of BPO thin film annealed

by RTA at 700°C for 10min
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Fig. 3 SEM image of BPO thin film annealed by

RTA at 700°C for 10min
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Fig. 4 Cross sectional micrographs of BPO thin
films with different heat treatment processes

(a) One RTA anneal per 5 spin-coating layers; (b) One
RTA anneal per 20 spin-coating layers
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Fig. 5 EDS patterns of BPO thin films with 20
spin-coating layers

(a) One RTA anneal per 20 spin-coating layers; (b)
One RTA anneal per 5 spin-coating layers
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Fig. 6 Thickness dependence of sheet resistance
for BPO thin films annealed at 700°C for 10, 20

and 30min respectively
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Fig. 7 Thickness dependence of sheet resistance
for BPO thin films-annealed at 670, 700 and 720°C

for 10min respectively.
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Table 1 Influence of heat treatment on sheet resistance of BPO thin films

Heat treatment

Sheet resistance/ - O~*

5 layers 10 layers 15 layers 20 layers
One RTA anneal per 5 spin-coating layers 87.47 30.69 12.80 8.83
One RTA anneal per 10 spin-coating layers 17.12 8.62
One RTA anneal per 20 spin-coating layers 5.86
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