Journal of the Korean Ceramic Society
Vol. 37, No. 11, pp. 1051~1057 2000.

FHoqalo| = 2dx{2|7} Metal/Ferroelectric/Insulator/Semiconductor
TZxo| M7|M EM 0|x[= HEk
HSE - 2HE - HFT

A ehw Fape Aedel Zak=)
0004 84 1€ F)

Effects of the Post-annealing of Insulator on the Electrical Properties of
Metal/Ferroelectric/Insulator/Semiconductor Structure

Dong Jin Won, Chae Hyun Wang and Doo Jin Choi
Dept. of Ceramic Engineering, Yonsci University. Scoul, 120-749, Korea
(Received August 1. 2000)
= =

TiO»%} CeO, BlurE Si flol =4 %J ¥ MOCVDmoﬂ 93] PHTIO; ¥4k Zxbsle] MFIS 22 AT ddze &
EAY7F ZA% g MFIS 772 7714 B4 Ul e FEke dF@er] s l A BQ)719) 600°C~900°CY] S §]elA]
& IA2E PHL, ¢V B B T HT 54& B45i9th CeO8t TiO, ¥iTte] £3 ‘rz,i; FH A& 699 15707,
900°C YAHE WY I oF 499 g8 FhrsiAdey. > f‘iz FUE SN BF A 42 7X10° Alem™®} 2.5%10° Alem’®]

o =

A 900°C EHEE A ?—01] ok 4% 107 Alem™} 4% 10° Alem’R 7A3AT). El]lpsomu,t[y AlgFloldg &) AskE A
7= 900°CIA 2F 115 A(CeO,) 2 140 A(TIOWHA S71853th. ARE2 MEIS Sr2olA 2 %—"Lcﬂ A7t A
7

AE 7+4A17 SARAS 7]**] 733, charge injections WABl] AlPLTIOLCe0,(900°C, O,)/Si 778 A% £2 V~£10 V
9] & 2IoA memory window7| Al E7lElE S R
ABSTRACT

MFIS structure using MOCVD-grown PbTiO; were fabricated with insulator layers of CeQ, and TiO, filims. In order to investigate
the effects of the post-annealing of insulator layers on the electrical properties of insulator ]ayers and MFIS structure via C-V and
leakage current measurements, the post-annealing of insulator layers was performed from 600°C to 900°C in O, atmosphere. The
dielectric constants of CeQ, and TiO, hlms dcc1cased from 6. 9 and 15,to 4.9 and 8 3at 900 C. Leakaﬁe current density of CeOZ and
Ti0O, films also decreased Jrom 7 X 10° Aemt” and 2.5X10° Alem” to 4X 10 A/em® and 4X10° Adem’ level at 900°C. The
interfacial layer thickness was simulated by ellipsometry, and the thickness increased to 115 A(Ce0,) and 140 A(TIO,) at 900°C.
The interfacial layer played an role in increasing the coercive field of PbTiOs, and served (o suppress the charge injection at the
interface between insulator and substrate in MFIS structure.
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TIP7} AMEEIQITE POTIO; S Oidt AAsh 48 2748
Table 19 HFERAITE
E Aol =25 dieke] FAe He-Ne laser(h = 6328
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Table 1. The Detail Deposition Conditions of PbTiO; Films Depo-
sited on CeO4/Si(100) and TiO4/Si(100) by MOCVD

Substrate CeO,/Si(100) and Ti0,/Si(100)
Deposition temperature 500°C
Deposition time 60 min
Chamber pressure 5 torr
Pb source Pb(tmhd),

bath lemperature 130°C
bath pressure 21 torr
Ny carrier gas flow rate 200 scem
Ti source TIP
bubbler temperature 45°C
bubbler pressure 21 lorr
N, carrier gas {low rate 5 sccm
O, flow rate 100 sccm
Thickness about 3600 A
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Fig. 1. The dielectric constants of CeO, and TiO, films as a
function of annealing temperature.
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Fig. 2. Leakage corrent density of CeO» and TiO; films under
the applied bias of +5 V as a function of annecaling
temperature.
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Fig. 3. The interfacial layer thickness simulated by ellipso-
metry as a function of insulator annealing temperature.
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Fig. 4. The C-V characteristics of MFIS using ALU/PbTIO4/
CeQ,/Si as a function of CeQ, annealing temperature.
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Fig. 5. (a) The electric field applied to ferroelectric layer at =
5V as a function of annealing temperature. (b) The
memory window width of Al/PbTiO;/CeQ,(as-dep)/Si,
Al/PbTiO3/Ce0,(800°C, 0,)/Si and Al/PbTIO4/CeO,
(800°C. 0,)/Si as a function of applied voltage.
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