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= 2 PECVD(Plasma—Enhanced Chemical Vapor Deposition )82 o}8-8to] Z32}3} Ta.O, vtete
H71x BAR o4 F 2o v]3= RTA(Rapid Thermal Annealing) ¥4 322 dxg]e 388 =4}
stodck Ta.O. whete] vl Fx9 interface 7&5& F#317] fA3ted XRD(X-ray lefractometer),
TEM( Transmission Electron Microscope), AES( Auger Electron Spectroscope) 418 A A]s}¢] 0w,
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ds daz @A 800°C ol dxMefedd s 2USwY Ay F2E 7 -TaOd
Az slel 7]lge & 5 addch =& TEM3 AESHEA A2 K] ol viate] ¥4 AFe) 4
Aol w3l odAgle 9ste] deojubs Ta-O-Si transition 29 A7 Ao 7| & 5 gl
sk oA Ta.Os vbehe) A7l B4 9] wWile RTA ¥4 Azl o AW uhes AAs 2
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Abstract Effect of high temperature RTA(Rapid Thermal Annealing) in the temperature range of 600
-900°C on the electrical properties and microstructure of tantalum pentoxide( Ta.Os) thin films deposited
by PECVD(Plasma-Enhanced Chemical Vapor Deposition) was studied. XRIX( X-ray Diffractometer),
TEM( Transmission Electron Microscope) and AES( Auger Electron Spectroscope) were used to observe
interface reactions and microstructures of the Ta:0; film and [-V and C-V measurements to character-
ize its electrical properties. The leakage current of the Ta,O; thin film annealed at 600°C showed a mini-
mum value, 5x107""A/cm’, in this study. However, it was found that the leakage current in the poly-
crystalline Ta.O;s thin film decreased with increasing the annealing temperature above 800°C after a sud-
den peak upon 700°C annealing. The dielectric constant of the annealed Ta.O; thin film was 26 after an-
nealing at 600°C and decreased at higher temperatures. TEM and XRD analysis indicated that the micro-
structure of the Ta:0; thin film annealed above 800°C was of 6-Ta.0, with hexagonal crystal structure.
Furthermore, TEM and AES observations revealed that Ta-O-Si transition layers were formed between
annealed Ta.O; thin film and Si substrate. The electrical properties of the Ta.Os films were discussed in
terms of interface reaction, crystallization and film densification due to RTA treatment.
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Fig. 1 Flow chart of PECVD experimental procedure
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Fig. 3 Leakage current characteristics of RTA treated
Ta,O; films at various temperatures.
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Fig. 4 I-V characteristics of RTA treated Ta,Os films
at different temperatures.
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Fig. 5 Dielectric constants of Ta.O, films as a function
of annealing temperature.
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Fig. 6. Cross—sectional TEM images and electron diffraction patterns of annealed Ta.O, specimens at different an-
nealing temperatures. (a) 700°C (b) 800°C and {(c! 900°C
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