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The effect of rapid thermal annealing treatment for ferroelectric properties
of PZT thin films

Fool’, v’ HJY, 4EH, SFeN
(Pit yeon Ju, Young Park, Kyu won Jeong , Dong gun Lim, Joon Tae Song)

Abstract

The post-annealing treatments on RF (Radio Frequency) magnetron sputtered PZT(Pbies(Zrose, Tioss)Os) thin
films(4000A) have been investigated. for a structure of PZT/Pt/Ti/SiO-/Si Crystallization properties of PZT films
were strongly dependent on RTA(Rapid Thermal Annealing) annealing temperature. We were able to obtain a
perovskite structure of PZT at a low temperature of 600C. P-E curves of Pd/PZT/Pt capacitor annealed at
700°C demonstrate typical hysteresis loops. The measured values of P, Ec by post annealed at 700C were
12.1 2 C/cm®, 120KV/cm respectively.
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¥ 1. PZT 92t9] sputtering 7.
Table 1. Optimized sputtering conditions for PZT
thin films

Sputtering method reactive RF magnetron sputtering

" ’
Target sintered PZT ceramic target E
Substrate PL(150nm)/ Ti(50nm)/Si0w/Si £ R ’l R
Target-substrate distance 65(mm) ~ s,
Base pressure of system 2.0X10°(Torr)
(Ar:0y) flow rate 9: 1 (sccm) Jt as grown)
RF power 150 (W) Logan ) PO
Substrate temperature 300(C) .Y 3 40 50 60
Film thickness 400nm % m)
{a)
¥ 2. PZT %99 FdAE =1
Table 2. Post-annealing parameters for PZT thin < e
films. s g 3 g g. g
Annealing method RTA(rapid thermal anneal) 'E
Temperature as—grown, 500, 600, 700(C) -g aS X
Time 10, 30, 60, 180, 300 (sec) ; A J o
Flow gas (O2) 20(sccm) E 108
Base pressure of system  2.0X10°(Torr)
Rising Time 40(C/sec) o —— JL - ~
Cooling nature .U 4‘07 50 60
29 (Degree)
0C RF powert 120W, A43%43& 5 mtorr {th
Az PYTI/SIOYSi 718 o 7|#L&% 30T (b)
Al ¥ 400nm FAY PZT ¥rehg AFsiglen, &
19l PZT9 %9 sputtering =28 8ostg o} i
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Keithley 617 programmable electro-meterS Al&
o, PZT 4©9te] Hysteresis loop S42
Radiant A}2] RT-66A& ©]& virtual ground mode
AA FAsA.

Intensity (arb.umits)

40
29 (Degree)
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Fig. 1. XRD patterns of PZT thin films as a
function post-annealing temperature of
(a)as-grown 500T, (b)600T, (c)700°C.
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Fig. 2. Leakage current of Pt/PZT/Pt capacitors
annealed at various temperature

(a) 600C (b) 7007C.
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Fig. 3. P-E hysteresis loop of Pt/PZT/Pt

capacitors annealed at various temperature
(a) 600 (b) 700T.
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