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Fatigue and Retention Characteristics of PLZT(10/y/z) Thin Films

with Various Zr/Ti Concentrations Ratio
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ABSTRACT

The effects of Zr/Ti concentration ratio in PLZT (10/y/z) thin films prepared by sol-gel method are
investigated for the NVFRAM application. As Ti amount of Zr/Ti concentration ratio increases, the dielectric
constants at 10 kHz decrease from 550 to 400, while the loss tangents increase from 0.028 to 0.053 and the
leakage current densities at 170kV/cm decrease from 1.64x10° to 1.26x107 A/cm’. In the results of hysteresis
loops measured at +170kV/cm, the remanent polarization and the coercive field increase from 6.62 to 12.86
pC/em’ and from 3215 to 56.45kV/cm, respectively, according to the change from 40/60 to 0/100 in Zr/Ti
concentration ratio. Fatigue and retention properties also improve much as the Zr/Ti concentration ratio
change from 40/60 to 0/100. After applying 10° square pulses with +5V, the remanent polarization of the
PLZT (10/40/60) thin film decreases 50 % from the initial state while that of the PLZT (10/0/100) thin film
decreases 28 %. In the results of retention measurements of 10°s, the remanent polarization of the PLZT
(10/0/100) thin film decreases only 10 % from the initial state, while that of the PLZT (10/40/60) thin film
decreases 40 %. i
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Fig 1. XRD patterns of PLZT(10/y/z) thin fims with
various Zi/Ti concentrations ratio.
700 -+ T T T — 0.20
600 L
Lo a— 0.15
z 5001 R
3 e z
é’ 400 @ “g’,
[} 010 ©
2 300 E
© 3
(] -1
o 200
s [ a8 — foos
100 "
R , , . . . 0,00
50 60 70 80 90 100 110

Ti Concentrations (%)

a8l 2 clekst i =MulE e PLZT(10//2)
ghato]l RMEY
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