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Abstract: Ferroelectric PZT thin films were formed by 2-step sputtering and their dielectric properties
and conduction mechanisms were investigated. Also, donor impurity doping was tried to compensate the
carriers in PZT thin films. The leakage current density was able to reduce to 107A/cm? order by 2-step
sputtering with thickness control of room temp.-layer. The conduction mechanism was confirmed as bulk-
limited, and optimum donor impurities on PZT thin film were taken. Especially, leakage current
characteristics was improved to 108A/cm? order in donor-doped PZT thin films formed by 2-step sputtering.
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Table 1. Experimental condition of sputtering

PZT
5% Ta-doped PZT
5% Nb-doped PZT

target(5% excess PbO)

substrate Pt/Ti/S10,/Si
target-substrate distance Scm
base pressure ~6.0X10° Torr.
working pressure 5.0x10°% Torr.
Ar:0, flowing-in ratio 9:1
f power 120W
total thickness of PZT film ~250 nm
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o] gas FYUHF HIEL AVO,=9/1°] HA mfc.
(mass-flow-controller) 2 s} o}
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Fig. 1. XRD peaks of PZT thin films deposited at (a) 550
°C, (b) 600°C, and (c) 650°C.
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Fig. 2. Polarization loop for the PZT thin film deposited at
650°C.
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Fig. 3. Current vs voltage square plot of PZT thin film
deposited (a) at 650°C (b) by 2-step sputtering.
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Fig. 4. EDS data in the bottom part of PZT layer containing
18 nm-room temp. layer.
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Fig. 5. EDS data in the bottom part of PZT layer contain-
ing 27 nm-room temp. layer.

=)

3R upere] p AR AR 21

S YA AE7| T ZALRLE E4E £
PZT ¥ete) FAHAF /a9 s el @ 5
S e, B Ao o BeE 3 H
valency, coordination numberE 2238} ion 7] 5
& 73l PZT F2NA 4+ ion®) AF2] = Ti-site
2 235t Ao] 7H4 camrier BA 7HsA0) & A
o 2 AHEA Tas} Nbg AE ) ol5 8 £
T AIHER 20 2HE B O R A 3te] z7}o)
FARF BAS U NAAAELAL ST
ZZ A7} 175 nmo| 3L 3/209] A2&& £33}
W EYETEe] =8 7} AJHe) 25Vt

274, 84k A3} Fig. 69} 7sked), 2
& FA2 FAAZ) PZT ohefe] A FUEE
H & s 2ol YerdTh

A A E 20HA AHEE T $ A H] 4.16
x107A/cm?e] FAMFLUEE BRH A v Ta-
doped Al 0] 1.74x108A/cm?, Nb-doped® #l-&
1.24x10%A/cm* 2 YEPg T B EeES =3
3 A9 BF 10°%A/m? orders VERIA ¥4
AFD L7} 7)1E9) B H)3) 8 order A% A
A MAEHRAETE E 5 ATk

3L, 650°Col A9} in-situ WHO 2
PZT u}at3) 2@HA| ¥ e g o2 A7
TY =3¢ pZT vtute] f44e o
73 7o) JERs T

Z, 650°Col A1 v &g A1 7] PZT BFvh2 430, 2%
A ~HE g oz F23 pZT ghute] A9 560,

9)

e

AAF N 37 Age AE 08 5 U
=

%l

9)

4

oflt
o

Al
T_

g
g Py

A

dlo
o
4a

& ACE-07 }‘
£
3
g
» 3.0E-07 [
I
c
L]
©
® 2.0E-07
g
3
Q
& 1.0E-07
5]
X
o}
3 —
0.CE+00
PZT Ta-doped Nb-doped
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doped PZT thin films.
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Fig. 7. Dielectric constants of PZT and donor-doped PZT
thin films deposited under various conditions.
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