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Electrical Characteristics of Pt/SBT/Ta;0s/Si Structure for Non- Volatile Memory Device
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dgic}. 223 O, #3u)7) 40%, 60% 2 F71E4E dlue JxE g2kl Ta,0; 4552 779 Wi o3 C-V &
AellAE 36nm 9 Ta0; FANA 714 2 wze = e <dck. Pt/SBT/Si 29 vz Ae$ 33 F4ARF 54
Pt/SBT/Ta.0:/Si 73] goll wlal 27 Hejgleow, me}d Ta,0; To] 5% 43 Fo2He] 4TS ¢S oot

Abstract Ta,0Os and Sro 4Bi, (Ta.0s films were deposited on p-type Si(100) substrates by a rf-magnetron sputtering
and the metal organic decomposition (MOD), respectively.

The electrical characteristics of the Pt/SBT/Ta.Os/Si structure were obtained as the functions of O, gas flow ratio dur-
ing the Ta,0s sputtering and Ta.Os thickness. And to certify the role of Ta,Os as a buffer layer, the electrical character-
istics of Pt/SBT/Ta.0:/Si and Pt/SBT/Si were compared. Pt/SBT/Ta:Qs/Si capacitor with 20% O, gas flow ratio dur-
ing the Ta.0s sputtering did not show a typical C-V curve of metal/ferroelectric/insulator/semiconductor (MFIS)
structure. The capacitor with 20% O. gas flow ratio during the Ta.O; sputtering had the largest memory window. And
the memory window was decreased as the O, gas flow ratio during the Ta,Os sputtering was increased to 40%, 60%. In
the C-V characteristics of the Pt/SBT/Ta.0:;/Si capacitors with the different Ta,Os thickness, the capacitor with
36nm thickness of Ta.Os had the largest memory window. The C-V and leakage current characteristics of the Pt/
SBT/Si structure were worse than those of Pt/SBT/Ta.0s/Si structure. These results and Auger electron spectrosco-
py (AES) measurement showed that Ta,Os films as a buffer layer took a role to prevent from the formation of interme-
diate phase and interdiffusion between SBT and Si.
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Ta0s 4L rf-vl2EE AHE] FXE o435
Target Material. Inc.®] Ta.0; 99.99% X9 A2 =
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Table 1. Sputtering conditions for Ta,0Os

Ta,05(99.99%, Target
Materials, Inc)

5.0x 10" %torr

2.0x 10 *orr

Room Temp.

25sccm

0%, 20%, 40%, 60%

Target

Base pressure

Sputtering pressure

Substrate Temperature
Sputtering gas flow (Ar + O,)
Sputtering gas ratio

(Oz/(AI’+ Oz))
Substrate rotation speed 10rpm
RF power 80W

SBT ==t Symetrix corp.9] SrgsBiz Ta.0s &AE
7}A)%= metal organic decomposition (MOD) £<8-8 A}
43le] MODHE AM3le] FEAsd. 29 =
2500rpmell 4 3027t 3AAA FaAsted, o) F34]
£8-g 02me] LEE T A& A A AHgsklch. F3
g F gvlet /718 AAE $15ked 2560°C 2} 400°C A
Ztzb 584 F7b A sk g 800TC A 1417 Ak E-4
714 HE dxjelsigel. 13 2HA37E3g SBT uhate]
FAE < 6bnmgen, B Ao 33 20A3]A
1956nm 2] SBT h=hg- 9int,

AN B4 B4E 95ty 2E 0.2mme vka3E A}
438} AR AZFo 2 200 nm FA9 Pt ASE 31553
Wol o) Faatqdct.

Pt/SBT/Ta:0s/Si 7% AAAL Rigaku A}2} Cu-
K, X-A 3AAX (X-ray diffractometer, XRD) & o}
4 30KV, 16mA Z7Aej4} 20 =20~60° Hsjelx] £
kel x, 713 E4L Hewlett Packard AF9] HP4280A
2} HP4140B & ©]43}9 capacitance-voltage (C-V) 2}
current-voltage (I-V) & ztz} £A3lct. Zolol| &
ZAEEE FAs FA4Y YA} A A AHEE X
Absl7] 8 AES &3¢ 3hdch
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Fig. 1. C-V characteristics of Pt/SBT(195nm)/Ta.0,(36nm)/Si structure ; (a) 0%, (b) 20%, (c) 40%, and

(d) 60% O gas flow ratio during the Ta,Os sputtering.
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Fig. 2. Memory window of Pt/SBT(195nm)/Ta,0s(36nm)/Si

structure; 20%, 40%, 60% O, gas flow ratio during the Ta.Os
sputtering.
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Fig. 3. XRD patterns of Ta;05(36nm)/Si thin film after post an-
nealing at 800°C; (a) 0%, (b) 20%, (c) 40%, and (d) 60% O gas
flow ratio during the Ta,Os sputtering.
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Fig. 4. XRD patterns of SBT(195nm)/Ta.0:(36nm)/Si thin film
after post annealing at 800°C; (a) 0%, (b) 20%, (c) 40%, and (d)
60% O gas flow ratio during the Ta;0; sputtering.
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Fig. 5. C-V characteristics of (a) Pt/SBT(195nm)/Ta.0s/Si
structure with the different thickness of (a) 27nm, (b) 36nm,
and (c) 54nm Ta,0s film.
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Fig. 6. Memory window of Pt/SBT(195nm)/Ta.0s/Si structure
with the different thickness of Ta,0s films.
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Fig. 7. C-V characteristics of (a) Pt/SBT(195nm)/Si structure,
and (b) Pt/SBT(195nm)/ Ta.0s(36nm)/Si.
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Fig. 8. Memory window of Pt/SBT(195nm)/Si structure and Pt
/SBT(195nm) /Ta,0s(36nm)/Si structure.
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Fig. 9. I-V curves of (a) Pt/SBT(195nm)/Si, and (b) Pt/SBT
(195nm)/ Ta.0s(36nm)/Si structure.
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Fig. 10. AES depth profile of (a) SBT(195nm)/Si thin film, and
(b) SBT(195nm)/Ta.0s(36nm)/Si thin film after post anneal-
ing at 800<C.
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