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ABSTRACT

ZT/PZT/ZT multi-layered thin films were deposited on silicon subsirale by co-sputtering method for FEMFET
device application. Effects of Pb/(Zr+Ti) ratio, film thickness, annealing conditions and subsirate temperature
on the ferroelectric behavior of the multi-layered films were studied. The best memory device characteristics
with leakage current of 2 10~ A/cm® and breakdown field of about 1 MV/cm could he obtained with ZT(250 A)
/PZT(1000 A)/ZT[’?SO A) multi-layered thin film deposiled at 3507 and post-annealed at 700T for 120 sec

by RTA(Rapid Thermal Annealing),
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Tabke 1. Sputtering Conditions

Gas 0 (20 sccm)
Pressure 10 mtorr
Substrate rotation 5 rpm
Substrate-Target distance 6 cm
Film Deposition power Deposition
rate(ﬁ/mm)
ZT Zr(250 W)+ Ti(150 W) 19.23

Pb(330 V) + Zr(250 W)+ Ti(150 W} 50.10

PZT | Pb(360 V}+ Zr(250 W)+ Ti{150 W) 55.56

Pb(390 V}+ Zx(250 W)+ Ti(150 W) 62.50
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Fig. 1. X-Ray diffraction patterns of ZT(50) AYPZT(1000 A)/ZT{500 A) films, Pb/(Zr+ Ti) ratio analyzed with EDS
was 1.1 (@), L2 (b} and 1.3 (c). KTA temperatures are shown at the right hand swde of each figure.

(®: Perovskite, O: Pyrochlore, #: Si substrate)

(d)
Fig. 2. Scanning electron micrographs of ZT(500 A)/PZT(1000 AYZT(500 &) films. The arrow indicates blister for-

med by reaction bewteen Si substrate and the films. The RTA temperature was 500C (a) 550C (b
600T () 650C (d) and 700T (e).
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Relative Intensity

Fig. 3. Phase transformation of ZT(250 A)/PZT1000 &)
/ZT(750 &) film with RTA. Anneafing tempera-
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Fig. 5. Change of breakdown filed and leakage current
of ZTi250 R)/PZT(1000 AyZT(750 &) film with

respect to RTA temperature.
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Fig. 8. X-ray diffraction patierns of ZT{(250 K)/PZT(IO
00 AY/ZT(750 &) films with RTA time. The sub-
strate was not heated in case of specimen (a)
and heated at 350T in case of (b).
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Fig. 9. Scanning electron micrographs of ZT(250 A)/PZT(1000 A)/ZT(750 &) films annealed at 700°C for 120 sec.

The films without (a) and with heating at 350°C during deposition (b). These films were post-anealed
at 70T for 60 sec.
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