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Characterization of Pb(Zro2Tios)Os Thin Films Deposited at
Various Temperatures on SrRuQs/SrTiOs Substrates
by Pulsed Laser Deposition
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Abstract

Pb(Zro2Ti0s)O+/SrRuQs  heteroepitaxial thin films were deposited at various temperatures on single

crystal SrTiOs; substrates by pulsed laser deposition and characterized for the microstructural
ferroelectric properties. The SrTiOs substartes etched by buffered oxide etch (pH=5.8) solution for

and
20 s

followed by the thermal annealing at 1000 C for 1 h showed the terrace ledges with a 0.4 nm height.
The SrRuQOs; bottom electrodes with a thickness of 52 nm grown on SrTiOs; single crystal also exhibit
a terrace ledge similar to that of SrTiOs. The PZT thin films were grown with an epitaxial
relationship and showed typical P-E hysteresis loops shown at the epitaxial films. The 56 nm
thick-PZT films deposited at 650 °C exhibit a remanent polarization (Pr) of 80 UC/cm® and a coercive

field (E.) of 160 kV/cm.
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Table 1. Deposition conditions of SRO and PZT
thin films by PLD.

SRO PZT
Substrate SrTi04 SrRuCy/5rTi0,
Energy Density 1.5J/cm2 1.5J/cm2
Depo. temp. 7500C 550~7000C
Rapetition Rate 10Hz 10Hz
Depo. pressure 100mTorr 100mTorr
T-S distance 8em 8cm
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Fig. 2. XRD patterns of 56 nm thick-PZT thin
films grown at various temperatures.
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Fig. 3. AFM images of STO, SRO, and PZT
films grown at various temperatures. (a)
the etched STO image, (b) an image of
SRO deposited on STO, images of PZT
films deposited at (c) 700 °C, (d) 650
°C, (e) 600 °C, and (f) 550 °C.



iz g =
ﬁ’%‘ e 1% 39 AFM
& a9 39 (a) B
2y o AE STO 7] 2 o
v HZzrt 7 2o
Hell F2E 9 52 nm F ]/] RO & m}zk71x]
2 04 nm ¢ @#4E Ze Eﬂi‘r*?J-E B3
Ut SRO/STO el £ g sle] =3
® PZT dete] AA o 03 04 nm & 129]
v 550 °C oA
olidol Hch 7} ‘i}ﬁ"ﬂ W}E}
TZZ A £ile dAfdA v EEn

a2y 4 & SrRuO; 9ol 650 CAA &
PZT 2utol AW E HofFE SIMS ¢ depth-
profile ©lvh. SrRuQsz A FUWE PZT 9 Pb 7
FA590 8-S BHoyFEY SrRuO; YE Phb 9 4t
PZT wlohle] Pb B5o 74AZ 2asd ol
PZT ®tute] A7|HEA 9FdS AR
2 Ao

a9 5 de A= wet $Ed PZT 9he
9] P-E hysteresis loops & HolFoh 21227}

71'
o= Aue

£
it

SECOHDARY IOH COUNT

T
1500

F T T T
a 500 1000 2000

Time [sec)

a8 4. 650 °CollM F3E PZT(B6 nm)ate]
SIMS  depth-profile.

Fig. 4. SIMS depth-profile of PZT(56 nm) thin
films deposited at 650 °C.
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Fig. 5. P-V hysteresis loops of the PZT films
deposited at various temperatures.
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