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Properties of sputtering PZT thin film on the Ru/RuQ: electrode
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, Abstract

Ferroelectric lead ziroconate titanate (PZT) thin film were fabricated on the different bottom
electrodes. Both Ru and Ru/RuQO:; bottom electrodes were deposited by RF-magnetron sputteirng
method. The structure phase and surface morphology of the PZT thin film were largely affected by
the bottom electrode. It was observerd that used of Ru/RuQ: double electrode reduced leakage
current and better ferroelectric properties compare with RuO: bottom electrode. From these results,
Ru/RuQ; hybride bottom electrode is thought to be the available structure for the bottom electrode.
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Fig. 1. XRD patterns of various bottom electrodes.
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a9 2. sE-AS Wl w& PZT ¥4 XRD
Fig. 2. XRD patterns of PZT thin films deposited
on various bottom electrodes.
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(a) PZT/RuO: (b} PZT/ Ru(50nm)/Ru0O:
Fig. 3. SEM surface morphology of PZT thin fil

ms deposited on various bottom electrodes
(a) PZT/RuO: (b) PZT/Ru(50nm)/Ru0O:
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Fig 4. The current density versus voltage char
acteristic of Ruw/PZT/Ru/RuO; and Ru/ P
ZT/Ru(50nm)/RuQ; capacitorfor various
bottom electrodes.

50kV/em®] AAAM 2zt 7x10°(A/cm?), 1.3%x107
(A/em>)& JEMRATH RuO, #Hetel 4$ XRD 9
SEMell Al ueld wigl e 32 A Ao vl 3}
£ Rez yeho, =% RuO:9 Ru 99t 4%
a Aol2 Algdu),

AsjAE 9] P-E o]8JAH EAE O 54 YERY
At RuOz; RwRuO: AF¢el A4d PZT 499
25 Ay o854 shiuged olgg 2
I XRD 29 dA%t) Ru/RuO; AT A
3 PZT w9e P=851C/Cm’ FAA (E):
E=50kV/cme YERAA I, RuQ, AFd A&
PZTu% e P=37uC/Cm’ #AA (E): E=80kV
/emol Rtk

8
-~ - -
4
~E - .
@ 2] «" -
ha a
U n -
3 - -
B . .
a7 " -
.. -
" nganue®

(a)

- 719 -

k1



20 - - Ru L LN ]
o~ 10 L] - - » " -
“g . .-
£ - .
& " .
10 » -
20 e
-300 200 -100 ° 100 200 300
E (kV/cm)
(b)
29 5.3 3F Wse] WE PZTHee PE o2
24,

(a) PZT/RuO; (b) PZT/Ru(50nm)/RuQ2

Fig 5. P-E hysterisis loop of Rw/PZT/RuQ: and
Rw/PZT/Ru(50nm)/RuQ; capacitor for vari
ous bottom electrodes.

4.8 B

RuO;, Ru/RuO: 8t#AF9e PZT dte A3 A
71 AAsA wido] PZT vt 38 mxo
RwRuO»/Si02/Si 7] A% PZT wete] H$
PZT (110) 2oz 7% HAAAHNL et
RuO; ¥tute] H$ We dAMHa 295 Fxd 9
3t Ruw/RuO; °]F Aol nlale & FHAFE
4% e AHH 548 eI B =294
AR F£/43E (Rw/RuOy) A3E PZT wrete]
FRAFToZ ALY A4 in-situR A o] 758
oE AT FZo] B4, AJEAFY FHL B
& 4 9t

n 28

[1] Shih, Wen-Ching; Wu, Mu-Shiang, “Propagati
on characteristics of surface acoustic waves in
pervskite-type ferroelectric films/MgO/GaAs st
ructures”, Journal of Physics D: Applied Physics”,
Vol. 30, Issue 2, pp 151-160, 1997.

[2] G. ]J. Norga, Laura Fe, D. J. Wouters, and H.
E. Maes, "Effect of RuO; growth temperature on
fer roelectric properties of RuQO: /Pb(Zr,Ti)O¥ Ru

Oo/Pt capacitors ”, applied physics letters, Vol. 76,
NO. 10, 6, 2000.

[3] Xiaorong Fu, Jinhua Li, Zhitang Song and Che
nglu Lin "Growth of highly (1 0 0)-oriented Zr -
rich PZT thin films on Pt/Ti/SiO»Si substrates
by a simple sol-gel process”, Journal of Crystal
Gro wth, Vol. 220, Issues 1-2, pp 82-87, 2000.

[4] Joon-Hyung Ahn, Won-Jae Lee, Ho-Gi Kim
"Oxygen diffusion through RuQO: bottom electrode
of integrated ferroelectric capacitors”, materials let
ters Vol. 38, pp 250-253, 1999

[5] Keiko Kushida-Abdelghafar, Hiroshi Miki, Fu
miko Yano and Yoshihisa Fujisaki “IrO2/Pb (Zrx
Til-x)O3(PZT)/Pt Ferroelectric Thin-Film Ca pac
itors Resistant to Hydrogen-Annealing Dam age”
Jon. J. Appl. Phys. Vol. 36 L1 032-L1034, 1997.
(6] Seung-Hyun Kim, Yong-Soo  Choi,
Chang-Eun Kim and Doo-Young Yang "The
effects of PbTiOs; thin template layer and Pt/RuQ-
hybrid electrode on the ferroelectric properties of
sol-gel derived PZT thin film”, Thin Solid Films,
Vol. 32 5, Issues 1-2, pp 72-78 , 1998.

{7] Kim, Seung-Hyun; Choi, Yong-Soo; Kim, Ch
an g-Eun, Oh, Young-Jei "Preparation of Pb (Zr
0.52 Ti0.48)0s thin films on Pt/RuQO: double elec
trode by a new sol-gel route”, Jourmal of Mate
rials Research, Vol. 12, Issue 6, pp 1576-1581, 19
97.

- 720 -



