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INFLUENCE OF DEPOSITION POWER ON THE COMPOSITION,
STRUCTURE AND PROPERTIES OF PZT THIN
FILMS PREPARED BY RF SPUTTERING
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CHU Jun-Hao’

Abstract . PbZr, , Ti; ,,0, ( PZT) ferroelectric thin films were deposited on LaNiO, coated p-Si(111) substrates by RF
magnetron sputtering at low substrate temperature( T =370°C ) with deposition power ranging from 60W to 120W, sequen-
tially followed by a rapid thermal annealing( RTA) process at temperature 650°C for 5 minutes. The crystalline phase, mi-
crostructure, composition, and electrical properties of PZT thin films were investigated by X-ray diffraction( XRD), can-
ning electron microscope( SEM) , inductively coupled plasma-atom emission spectrometry { ICP-AES) | four-probe meter
and spectro-ellipsometer, respectively. It is found that the microstructure, composition and electrical properties of sputtered
PZT thin films are highly dependent on the deposition power, i. €., the atom rate Pb{Zr +Ti) of PZT films and the leak-
current of Pt/PZT/LNO capacitors increase as the deposition power increases, films deposited at low power are Pb-poor and

present nonferroelectricity, while those deposited at high power are Pb-rich. Optimized deposition power is 80W.
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Table 1 Composition of PZT films vs RF deposition

power
Sample Preparation condition atom ratio Pb: (Zr + Ti)
No. in PZT films

1 Deposition : RF power 120W,
substrate temperature
Tsub =370°C as prepared
2 Deposition: RF power 120W,
substrate lemperature L 112:
Tsub =370°C. Post-RTA :650°C ’

for 5 min in air ambience

3 Deposition ; RF power 100W,
substrate temperature 1.088: 1
Tsub =370°C as prepared

4 Deposition ; RF power 100W,
substrate temperature .
Tsub =370°C_Post-RTA ;650°C L0671
for S min in air ambience
5 Deposition : RF power 80W ,
substrate temperature 1,020: 1
Tsub =370 as prepared
6 Deposition : RF power 80W,
substrate temperature 0.999: 1
Tsub =370°C Post-RTA :650°C ’

for S min in air ambience

7 Deposition : RF power 60W ,
substrate temperature 0.924: 1
Tsub =370°C as prepared
8 Deposition: RF power 60W,
substrate temperature 0.827: 1
Tsub =370°C Post-RTA .650°C coel
for 3 min in air ambience
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Fig. I XRD patterns of PZT films deposited on LNO-coated
Si substrate alter annealed al 650°C for Smin. The RF power
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RF power for depositing samples
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SEM images of PZT thin films depusited on LNO-coated silicon, all samples were annealed at 650°C for Smin. The
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Fig. 3 P-V hysteresis curves of Pt/PZT/LNO capacitors, in
which the PZT films are deposited at different power, 60W,
80W,100W ,and 120W respectively as noted in figure
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Table 2 Leak current of Pt/PZT/LNQ capacitors for
160nm-thick PZT thin films deposited at dif-
ferent power ( Test voltage is 5V and the size
of contact electrode is ¢ 0. 2mm)

W AHARY R Pr/PZT/LNO £ & e el 7
60w 1.01 x10 %A
80w 1.07 x10 %A
100W 4.22%x107%A
120W 5.52x10°°A
3 45iF

DAS 45 0 5 B R ZE ¥ LNO #9 Si B F A
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U PZT MR E Pb 1, 448 650C/5min J53i8 &
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