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FIGURE CAPTIONS

Chapter 2

Fig.2-1.Key process flows of the fabrication for cerium dielectrics with
post-deposition anneal (PDA).

Fig.2-2.The high frequency (100kHz) C-V characteristics of cerium dielectrics with
RTA at different temperature.

Fig.2-3.The J-V characteristics of cerium dielectrics with RTA at different
temperature.

Fig. 2-4 .Weibull plots of the leakage current density at V,=1V for the samples treated
by RTA.

Fig. 2-5 .Weibull plots of time to breakdown for the samples treated by RTA.

Fig. 2-6: The TEM image of the cerium dioxide without RTA treatment

Fig. 2-7: The TEM image of the cerium dioxide with RTA 600°C

Fig. 2-8: The TEM image of the cerium dioxide with RTA 800°C

Fig. 2-9: The TEM image of the cerium dioxide with RTA 950°C

Fig. 2-10: AES analysis of the as-deposited sample.

Fig. 2-11: AES analysis of the sample treated by RTA 950°C.
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Fig. 2-12: Ce3f ESCA spectra of the as-deposited sample

Fig. 2-13: Ce3f ESCA spectra of the sample treated by RTA 950°C
Fig.2-14: Temperature dependence of leakage current under substrate injection for the

sample with RTA at 600°C ..

Fig.2-15: Temperature dependence of leakage current under substrate injection for the
sample with RTA at 950°C.

Fig. 2-16: Frenkel-Poole (F-P) conduction fitting at V,=1V for the cerium dielectrics
with RTA.

Fig. 2-17: F-N fitting in the high ficld region of the sample with RTA at 950°C and the
CeO,/Si barrier height is'075eV-(m'=0.2m, for Si).

Fig. 2-18: Carrier transportation of the sample with RTA at 600°C and the trap energy
level is about 0.605eV from the conduction band of CeO,.

Fig.2-19: Band diagram of cerium dielectrics with Al gate.

Chapter 3
Fig. 3-1: (a)(b) The simplified reaction scheme of photocatalysis.

Fig. 3-2: The cross-sectional view and total experimental procedures of the structure.
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Fig. 3-3: The SIMS analysis of the as-deposited sample.

Fig.3-4: The high frequency (0.1MHz) capacitance versus gate voltage (C-V)

characteristics of these samples.

Fig. 3-5: The J-V characteristics of these samples

Fig.3-6: The Weibull plot of the leakage current density at V,=-1.5V for these

samples.

Fig. 3-7: The Weibull plot of the dielectric breakdown voltage for these samples.

Fig.3-8: The representative plots of current'vs time during the constant voltage

stressing at -3V.

Fig. 3-9: The Weibull plot of TDDB characteristics

Fig.3-10:The negative breakdown field of the projected 10-year lifetime for these

samples.

Chapter 4

Fig.4-1:Key process flows of the fabrication for MIM capacitor with

interpoly-oxynitride dielectrics..

Fig. 4-2: J-E characteristics of interpoly-oxynitride films of the control sample and the
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samples with N,O RTA and N,O plasma treatment, under poly II positive

bias.

Fig. 4-3: J-E characteristics of interpoly-oxynitride films of the control sample and the

samples with N,O RTA and N,O plasma treatment, under poly Il negative

bias..

Fig. 4-4: Band diagrams of the interpoly-oxynitride dielectrics for the samples with

N,O RTA and N,O plasma treatment, under (a) poly Il negative bias and (b)

poly II positive bias.

Fig. 4-5:Weibull plots of the/ leakage -Current- density at V,=+3V for the

interpoly-oxynitride di€lectrics prepared 'with N>O RTA and N,O plasma

treatment.

Fig. 4-6:Weibull plots of the leakage current density at V,=-3V for the

interpoly-oxynitride dielectrics prepared with N,O RTA and N,O plasma

treatment.

Fig. 4-7: Weibull plots of the dielectric breakdown voltage for the samples treated by

N>O RTA and N,O plasma treatment under poly II positive bias

Fig. 4-8: Weibull plots of the dielectric breakdown voltage for the samples treated by

VIII



N>O RTA and N,O plasma treatment under poly II negative bias

Fig. 4-9: The representative plots of current vs time during the constant voltage

stressing at V,=4.2V.

Fig. 4-10: The representative plots of current Vs time during the constant voltage

stressing at V,=-4.7V

Fig. 4-11: Weibull plots of TDDB characteristics of the samples with N,O RTA and

N,O plasma treatment, under poly II positive bias.

Fig. 4-12: Weibull plots of TDDB characteristics of the samples with N,O RTA and

N,O plasma treatment; under poly I negative bias.

Fig.4-13 The positive breakdown field of the projected 10-year lifetime for these

samples.

Fig.4-14 The negative breakdown field of the projected 10-year lifetime for these

samples.

Fig.4-15 The graphs of gate voltage shift versus stress time for the samples with

RTAN;O and N,O plasma treatment.

Fig.4-16 The plots both polarities of extrapolated electric field over the 10-year

lifetime (E10y) and the effective barrier height (®p) under poly II positive
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bias.

Fig.4-17 The plots both polarities of extrapolated electric field over the 10-year

lifetime (Eioy) and the effective barrier height (®g) under poly Il negative

bias.

Fig.4-18 The F-N fitting in the high field region of the sample with RTA at 950°C and

the measured poly II /SiOxNy barrier height is about 1.96eV.



