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Thin Films Grown by RF Magnetron Sputtering Method
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Abstract

It was investigated that the structural and electrical properties of Ce-doped Ba(ZrTii-«)Os (BCZT)
thin films with a mole fraction of x=0.2 and a thickness about 100 nm, BCZT films were prepared on
Pt/Ti/SiQx/Si substrate by a RF magnetron sputtering system. We have measured the thickness profile
with Ar/O; ratio and the surface roughness. It was observed that the oxygen gas, which introduced
during the film deposition, have an influence on the roughness of the film and the film roughness was
reduced by annealing from 2.33 nm to 2.02 nm (RMS at 500 T, Ar6 scem, Oz6 sccm). It was found
that annealing procedure after top electrode deposit can reduce the dissipation factor.
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Table 1. Deposition conditions of BCZT thin

films.

Sputtering parameter Conditions

Sintered 0.5 %

Target Ce—-doped BZT
ceramic target
T-8 distance 65 mm
Ar vs. Q¢ ratio 1:1, 211, 511
Base pressure 20x10° torr
Working pressure 10x10™ torr
Deposition time 40 min
RF power 100 W
Substrate temperature 500 C
Film thickness 100 nm
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Table 2. The kinds of BCZT thin films by

annealing.

Deposition Anneal;

Conditions As-Depo. nnealing PMA
Temperature 500 T 500 T 500 T
ArOy ratio ML 1, 2, 51 11, 20, 51
Annealing o 5
Temperature X 600 € 600 C
Annealing ¢ 600 T 600 C

. ling top metal

Annealing no a;x;lgato .

x . p depo. and
Sequence  annealing metal depo. annealing
MIM +2& & 9o dF-dst 4L

semiconductor parameter analyzer(HP 4145A)&
AMgste FAEA L, W] fFAENE FAH S
#18 multi-frequency LCR meter(HP 4275A)&
AMgsle] &3 F HFANFE AE3Y T

3.8 ¥ ¥

a9 18 2427 wE BCZTurge T
g 2aFn dvd. a9 1-(adME Artt A2
o] W& 848, FIALLE 50 TE nHTH F
A zbe] W BZCTH RN A WS E RoFa
itk ZFHA o] FriEE whulel A7 £
AAE FgA8 # e fitting® 2HZE E3
o ZHAZE 408 FA 100 ame] geg T3
g ¢ s ¢ ¢ U4 2¥ 1-(elAE 500
Tl 40%7 228 BCZTHHY 9] Ardd Op¥ld)
g FAe WaE wvedFu vt Y 21 3



A 84 Wl FYsHE 429 o] Bords
& TZEo Forde #9E F sl

FHm thickness(nm)

H B Thickness
60 | : v Figting Curve

A, .Y 2 I A i L
0 % 30 46 8 75 B0 105 120
Depo. Time(min.)

(a) T&A3tel 8 BCZTH % e FALE

10
500 °C
g st 40 min.
H 10 mborr
100 |-
s
B
E wof
e -__,___-—vu/
50 .

L s " X
10:2 9.3 a4 7:8 6.6
Ar:0 (scem)

(b) Ar, OgHle] W& BCZTHore] FAEE

a1 FE2Y4 wE BCZTH 9 e FAEE,

Fig. 1. Distribution of thickness of the BCZT
thin films according to the deposition
conditions.
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Fig. 2. X-ray diffraction pattern of the BCZT
thin films.

A AN G 88 =F A, Vol. 16, No, 5, May 2003,

g 28 Ar® Ojef oh& 9F 100 nm FA 9
BCZTY%hel X 4 34 #iedo|t} A9 Pt &
o] Wby} upRsla) 2 380 Bl A BZT(111)%
o] mlasgk 447 I AMe] BZT(20009 #HAg
geold 4+ Jsich

() As-Depo. Ar:0,=6:6  (b) Anneal. Ar:0,=6:6

(d) Anneal. Kr:O,-ﬂ:d

(c) As-Depo. Ar:Q,=8:4

(€) As-Depo. Ar:0,;=10:2 (1) Anneal. Ar:0,=10:2

o8 3 BCZTHe] AFM o]mlA].
Fig. 3. AFM images of the BCZT thin films.
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# 3. BCZT =99 B9¥ AAY|.
Table 3. Surface roughness of the BCZT thin

films.
Ar:O; P-V(nm) | RMS(nm)
10:2 10,00 1.21
As-Depo. 84 813 1.28
6:6 17.93 2.33
10:2 11.50 1.45
Annealing 8.4 15.72 2.00
66 13.70 2.02
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Fig. 4. The dissipation factors of BCZT thin
films.
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