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o2 as-deposited PZT ubehg F#3F 650C 2=o4 RTA £4d521E AAstdct. A= PZT b5l s MgO
F70%2 T 4 FEAAdel B2 AATA, A7)1H59 S A XRD 2447 MgO3ol AY F&57] ¢4 bare Si
71%$jo) 239 PZT AR+ pyrochlore Z&4ake] vehigort 50A F712] MgO3 #loll 53 % PZT/Mg0/Si dAles A
&4 ol perovskite AAF2E vheliict. SEM % AES ¥473} PZT whSAE of 7000 A olglem vlad sjmaig AHY
A& 3ol 3ok PZT wehle] 2F Y¥Har) Holo wet vlua FAZ XEE Jehliich 650T 9 222 F&AH
PZT/MgO/Si vtetel 1kHz Fobrol M F8AS (e) o DFEF (2Pr) 2 2F 300 2 144C/af 2} 3he b2 Vehlgew w4
Fel 2rle o 32uA/aielAc}.

Abstract PZT films without lower electrode were deposited on the highly doped Si(100) substrate with MgQO buffer
layer (MgO/Si) by RF magnetron sputtering method followed by the rapid thermal annealing at 650°C. We investigat-
ed the dependences of the crystalline and electrical properties on the MgO thickness and the RT A post annealing. The
PZT films on bare Si (without MgQO) showed pyrochlore crystal structure while those on MgO(50A )/Si substrates
showed the typical perovskite crystal structures. From SEM and AES analysis, the thickness of PZT films was about
7000A showing relatively smooth interface. The depth profiles indicated that atomic species were distributed
homogeneously in the PZT/MgO/Si substrate. The dielectric constant(e,) and remanent polarization(2Pr) were about

300 and 144C/cni, respectively. The leakage current was about 3.2 2 A/cdl.
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Table 1. Deposition conditions of MgO buffer layer and PZT thin films on Si substrates.

Items

MgO buffer layer

PZT thin film

Deposition Method
Deposition Source

Inlet Gas Under vacuum
Deposition Pressure (Torr) ~1x10-6
Substrate Temperature(C) 600

Film Thickness(A) 0, 50, 100

E-beam evaporation
MgQ Granuals

RF magnetron sputtering
PZT Target (3inch)
Ar+0,=9:1

~2% 107"

550

~7000
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o)A (SEM) AFAS- Fs) utehe] ¥ A o y4be Paba}
4}, Semiconductor parameter analyzer (HP 4145B)
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Fig. 1. XRD patterns of the as-deposited PZT films on (a) bare
Si (without MgO buffer layer) and (b) MgO(504 )/Si, (c) MgO
(100 A )/Si substrates.

o} o}F FAL (% 0.4im) 739 A’ PZT(100] A
o2 Aefuitko] 7}s3lttE A. Masuda'? 9] 9747
£ siubystz oloh, 23y MFS-FETs RE=A] Ax}el] A
£5)7) Al M PZT/Mg0/Si 729 uhztell A A7kt
2 7t wtubso] fAAbgrol wbnlEte R 2 MgO9]
A4 (2 9.8) 5 zPd Mg0 w5 FAE HeE



1172
(a) g
&
i
° £
&
1 .
_ ot ottt : o rn deiranie A
b m 0. 00 4082 58. 88 60,890
£ |® g
. = &
£ g & 5 8 |
& & ER 2
2 g E B §
z | 8
‘7 ,_M‘M}L..A s FN NV VS W S VRO
& wsla 39.82 t2.00 58.20 £9.00
3
= [
[l

Fig. 2. XRD patterns of the post-annealed PZT films on (a)
bare Siand (b) MgO(50 A )/Si, (c) MgO(100A )/5i substrates.
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Fig. 3. Surfacial SEM morphologies of the (A) as-deposited and (B) post-annealed PZT films on (a) bare Si and (b) MgO(50A)/S

substrates.
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Fig. 4. Sectional SEM morphologies of the post-annealed PZT
films on (a) bare Si and (b) MgO(50 A )/Si substrates.
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Fig. 5. AES depth profiles of the (a) as-deposited and (b) post-
annealed PZT films deposited on MgO(50 A )/Si substrates.
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Fig. 6. Dielectric constant{e.) and tangent loss(tan &) of the as-
deposited and the post-annealed PZT films deposited on MgO
(50A)/Si substrates as a function of frequency.
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Fig. 7. P-E hysteresis loops of the (a) as~deposited and (b) post
-annealed PZT films deposited on MgO(50 A )/Si substrates.
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Fig. 8. Current- Voltage Curves of the (a) as-deposited and (b)
post-annealed PZT films deposited on MgO(50A)/Si sub-
strates.
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