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Abstract

Group II-AF:; films such as CaF,; SrF; and BaFz have been commonly used many practical
applications such as silicon on insulator(SOI), three-dimensional integrated circuits, buffer layers, and
gate dielectrics in field effect transistor. This paper presents electrical and structural properties of
fluoride films as a gate dielectric layer. Conventional gate dielectric materials of TFTs like oxide group
exhibited problems on high interface trap charge density(Dw), and interface state incorporation with
O-H bond created by mobile hydrogen and oxygen atoms. To overcome such problems in conventional
gate insulators, we have investigated CaF: films on Si substrates. Fluoride films were deposited using
a high vacuum evaporation method on the Si and glass substrate. CaF: films were preferentially
grown in (200) plane direction at room temperature. We were able to achieve a minimum lattice
mismatch of 0.74 % between Si and CaF: films. Average roughness of CaF: films was decreased from
541 A to 840 A as temperature increased form RT and 300C. Well fabricated MIM device showed
breakdown electric field of 1.27 MV/cm and low leakage current of 107° A/cm’® Interface trap charge
density between CaF: film and Si substrate was as low as 1.8x10" ecm%vh
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Table 1. Material properties for a-Si:tH TFT Gate
Insulator.
Az | Si digk N
q o ¥
23 f‘; T4 94 |aneag %ng(%?
T omy | e T
Si | Cubic |117]05430 - 38%10°
CaF:| Cubic |681|05464] 06 [19x10°
=0.46 )
MgF4Tetragonal| 545 |© - - 89%107°
¢=0.31
-
SrF.| Cubic 650! 0580 | 68 |18%x10°
BaF, Cubic |7.32]0620 14 18%10°
i |
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Fig. 2. XRD results of CaF: films for the
various deposition temperatures (1) RT,
(2) 1007, (3) 2007, (4) 3007
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Table 2. Lattice Constant and Lattice Mismatch

of CaF; Films with Variation of
Deposition Temperature.
saexn| THETIANIVT 20 pwim
R.T. 5.637 3.812 (200} 0.22
100°C 5.751 5911 (200) 0.22
200°C 5.470 0.737 (220) 0.32
300°C 5.477 0.866 (111) 0.22
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Fig. 3. Surface profile of CaF: films with

variation of substrate temperatures
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Fig: 4. C-V characteristics of CaF: films as a
function of deposition temperature
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Fig. 5. Current density versus electric field(J-E)
curve of CaF: films (1) RT, (2) 4007C.
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