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Fundamental study on PZT thin film capacitor( I )
— A study on the reaction of substrate and PZT thin film by RF magnetron sputtering —
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Abstract The PZT thin film was deposited by usin. RF magnetron sputtering with PZT(52/48) target.
The formation of perovskite structure PZT thin film started at 550°C on Si substrate. The AES results
showed an oxide layer formed at the between Si and PZT film during the annealing. And, TiO, layer ap-
peared at the between TIN and PZT film for the annealing. But, the perovskite phase PZT film was
formed after the annealing on the SiO,/Si substarte. The ratio in PZT film was constant across the as-
deposited PZT film, but, Pb have diffused into the Si substrate and Si have out-diffused into PZT layer
during the post annealing at 750°C. The dielectric constants of PZT film indicated about 1300(thick-

ness:1500 A, at 10KHz) but, the cracks were appeared to surface for annealing.
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RF Power : 120W

T-S distance : 4cm

Ar pressure 3x107%orr
sub. temp. : 300C
presputtering 30min.
sputtering rate 800A /h

Table 1. The condition of sputtering

Si wafer(110)

TiN(1000 A)
Reactive Sput-

Si0:(1000 A )
Thermal Oxi-

dation

tering

PZT (15004)

R.F.magnetron sputtering
120W, 2A] 2%, sub. 300C
[

Furnace Annealing T

550°C, 650C, 750C, 2hr
—_— _
Al Deposition{1000 A )

—
Thermal Evaporation

measurement

a-step, XRD, AES, XPS, RBS, Raman, SEM

HP 4275

Fig. 1. Flow chart of Experiment
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Fig.2. X-ray diffraction patterns of PZT films on
single crystalline Si substrate for various anneal-

ing temperatures.
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Fig.3. X-ray diffraction patterns of PZT films on

TiN for various annealing teperatures.
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Fig.4. X-ray diffraction patterns of PZT films on

S10, for various annealing temperatures.
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Fig.5. EDS analysis of PZT films on single crystal-

line Si for various annealing temperatures.
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Fig.6. XPS depth profile of PZT films on single crystalline Si for various annealing temperatures.
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Fig.7. Auger electron spectroscopy(AES) depth
profile of PZT thin films on TiN for various an-

nealing temperatures.
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Fig.8. RBS profile of PZT films on single crystal-

line Si for various annealing temperatures.
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Fig.9. Scanning electron microscopy(SEM) planar views of PZT films on single Si for various annealing

temperature.
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