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ABSTRACT

The PZT thin films were deposited on Pt/Ti/SiO,/Si substrate by R.F. magnetron sputtering with Pb, ;Zr, 53Tig 4,05 target. When
interlayers(PbO, TiO,, PbO/TiO,) were inserted between PZT and Pt, the crystallization of the PZT thin films was considerably
improved and the processing temperature was lowered. Compared to the pure PZT thin films, dielectric constant, dielectric loss and
polarization properties of PZT thin films with interlayers were considerably improved. From XPS depth profile analysis, it was
confirmed that PZT thin films and interlayers existed independently. In particular, PZT thin films deposited on interlayer(PbO/TiO,)

showed the best dielectric property(€=414.94, tan5=0.0241, P=22 ].LC/sz).
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PZT ¥}uhe Py(2000 A)/Ti(400 A)SiOy/Si 71399l RF.
sputtering S ©]-&-3t9] T2 & 3000 Acs St} 7
e 2= 500°C, 550°C, 600°C, 650°C, 700°CE 50°C
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2.2. Interlayer(PbO, TiO,, PbO/TIO,) 2/0)l &8t pZT
8fafx =

Interlayer 552 R.F. sputtering®l] ¢J3] 7]H-&% 500°C
of AtAe} ofZ Lo UL Ar:0,9: NE IAS ZF
Skt o8 A WEolR interlayer 9ol PZT Biuhg 7]
T 400°C, 450°C, 500°C, 550°C, 600°C, 650°CZ T}
FoAl Wsks Fol FAsHT

Interlayer Z}32] F7= PbO(100 A), TiO»(300 A), PbO
(100 AYTiO,(300 A)2 Z 3ttt =M e =zl
Table 19] LFeRRAc).

PZT ¥}eh2 Pbol 3ubg AAsla AW 3HAHS uhy)
Al A AF-& AR g £ |HeEno R
s AR gsl ey AR Sz AMgE pieE d7E
450°Col Al 1087+ AXgsle) 1713 ggte ot 3§
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2 (Lindberg, Model No. 54233, USA)°llA 33} c).

2% Alde] AFsE 24 Y8l XRD B4S 3
sttt ojuf AME3 X-AL& 325KV, 25mA, Ni ZE S
AHE3F CuKoAl (A=1.5405 A)e]t}.

FHoA 9\l T W3 2 EAS Bt sl

Table 1. Experimental Condition for the Deposition of Ti, Pt, TiQ,, PbO, PZT Thin Films

Target Ti Pt TiO, PO PZT
Base pressure 1.5% 107 Torr 1.5% 107 Torr 1.5 107 Torr 1.5% 107 Torr 1.5% 10” Torr
Sputtering pressure 1.2x 107 Torr 1.2x 107 Torr 1.2x 107 Torr 1.2x 107 Torr 1.2x 107 Torr
Gas ratio Ar Ar Ar:0, =9:1 Ar:0, =9:1 Ar:0,=9:1
D.C Power 150 mA,
Top : 80W

RF power Bottom - 120 W 120 W 8OW 120W

. . o Top : 300 A
Film thickness 400 A Bottom - 2000 A 300 A 100 A 3000 A
Substrate Temp. R.T R.T. 500°C 500°C 400~700°C
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Fig. 1. XRD patterns of PZT thin films deposited on interlayer (TiQ, PbO, TiO,/PbO) at various substrate temperatures.
(a) PZT thin films, (b) PZT/PbO thin films, (c) PZT/TiO; thin films, (d) PZT/PbO/TiO, thin films.
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Fig. 2. The cross sectional SEM micrograph of PZT thin films deposited on interlayers (TiO,, PbO, PbO/Ti0,).
(a) PZT thin film at 650°C substrate temperature, (b) PZT thin film deposited on interlayer (PbO) at 450°C substrate
temperature, (c) PZT thin film deposited on interlayer (TiO,) at 500°C substrate temperature, (d) PZT thin film deposited on
interlayer (PbO/Ti0,) at 400°C substrate temperature.

(@ (b ©
Fig. 3. The cross sectional SEM micrograph of PZT thin films deposited on interlayers (TiO,, PbO/TiO,).
(a) PZT/PY/Ti, (b) PZT/TiO,/PUTi, (¢c) PZT/PbO/TiO,/PY/Ti.

Ao we JFgS FEd Pt (111) WFEE wet PZT of pzTe & A4 A2 FE3| ATty Wi 24
dhgke (ydske s $AmMEE Ag < = k' g 55 BAAYIA, AHYE 27]7F A EA.
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400°Col N S48 AARWo) FAs+T, interlayer 2ol 25 & U, Pt fo) gk F2 mAE TiO, F°l
2t A4y A7 Aozt & € ATk PbO, TiO,, 3L 2 9ol PZT ¥hto] F&Ho] UL SEM AE &
PbO/TIO, T2 A3} AHAE EFo] = JEE 3 3 g1 5 AUt
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Fig. 4. XPS depth profile of PZT thin films deposited on inter layers (TiO,, Pb/TiO,) at various substrate temperatures.
(a) PZT thin film deposited on interlayer (TiO ;) at 650°C substrate temperature, (b) PZT thin film deposited on interlayer (PbO/
TiO,) at 650°C substrate temperature, (c) PZT thin film deposited on interlayer (PbO/TiO ;) at 400°C substrate temperature.
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Table 2. EPMA of PZT Thin Films Deposited on Interlayer
(TiO,, PbO, PbO/TiO;)

(a) PZT Thin Films Deposited on Interlayer (TiO ,/PbO)
at Various Substrate Temperatures

400°C 500°C 550°C 650°C
(mol%) (mol%) (mol%) (mol%)
Pb 20.812 19.236 18.831 18341
Zr 10.621 10.875 10.731 10.756
Ti 10.531 10.815 10.635 10.693
0 60951 61.842 61.574 61.750

(b) PZT Thin Films Deposited on the Various Interla-
yers at 650°C Substrate Temperature

PZT interlayer

PZT interlayer

PZT (TiO,) (TiO,/PbO)
Pb 16433 17.126 18.341
Zr 10863 10721 10.756
Ti 10794 10,681 10,693
0 61910 61493 61.750
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Fig. 5. Frequency dependence of dielectric constant and dielectric loss of (a) PZT thin films at various substrate temperatures,
(b) PZT/PbO thin films at various substrate temperatures, (c) PZT/TiO; thin films at various substrate temperatures,
(d) PZT/PbO/TiO; thin films at various substrate temperatures.
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Fig. 6. Current-voltage characteristics of PZT thin films deposited interlayers at various substrate temperatures.
(a) PZT thin films, (b) PZT/PbO thin films, (c) PZT/TiO, thin films, (d) PZT/PbO/TiO, thin films.
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Fig. 7. P-V curves of PZT thin films deposited on interlayer

(TiO,, PbO, PbO/TiO,).
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