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- A study on the formation and characteristics of PZT thin films by rapid thermal annealing -
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RF magnetron sputtering P2 g PZT ulehs 2§ Fol o] Pb 3ds} 7)#ste] A
wuks-S FH g A stz PbO #4714 F4dxe] HE AMsle] gl slFaslelE 28
Azt sleich &9 crack® Zltabe] Alwintg-g WhR|shs shEFo 249 TIN/TiEe 7148 do}
Bk SioZlgelo| TiN/Ti/Si 71#-g Fulsigdcl Si 7|l A% dAe] X7} F7Me =8 PZT 4
o)l crack®] WA= A A71A Bl XA 43S ok TiN/Ti (40-150 # £ - cm) 3
& 2o A4y He AHNET IH crackd JAFR Aok TIN/TI/Si 7199l Z3ks
PZT wutete] 714 EAL PZT bt S77F 25004 <) 7% 650CAA] 15sec EoF §4 dAelA ¥4
HAEE= 38 nA/em’ FI G 3.5 MV/em o) 345 1 MHz oA 310 olgdch 60Hz o4
Pr= 6,44 C/cm® Ec= 0.2 MV/cm °l<ich.

Abstract

PZT thin film deposited by rf magnetron sputtering was annealed by rapid thermal
process(RTP) in PbO ambient to prevent vaporing of Pb and interface reactions. Si and
TiN/Ti/Si substrates were prepared to survey application of TiN/Ti layer which can
prevent interface interaction with Si and crack of PZT thin films. As temperature
increased, PZT thin film surface on Si substrate appeared more severe cracks which should
affect electrical properties deadly. TiN/Ti((40-1504 £ - cm) layer applied for buffer layer
suppressed interface interaction and film cracking. The measured leakage current (L.C) and
breakdown voltage(BV) of PZT thin film on TiN/Ti/Si substrate annealed at 650 for 15
sec (thickness of 2500A) were 38 nA/cm2 and 3.5 MV/cm and dielectric constant was 310
at 1 MHz, and remanent polarization (Pr) and coercive field (Ec) were 6,4 # C/cm® and 0.2
MV/cm at 60 Hz, respectively.
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Table 1, Typical sputtering conditions

for PZT thin film depositions.

target PZT composite ceramics (Zr/Ti=52/48 )

target size ¢ = 3 inch
background pressure 4x10° torr
sputtering pressure 3x10° torr
sputtering ambient 100% Ar
substrate temperature 300¢c
rf power 120W (2. 63W/em’)
target-substrate distance 4em
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