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Figure 6-1 Proppé:elid':é-.befim dlreC’t patterning process.
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Figure 6-2 The FTIR spectra of as-spun POSG film after a series of bake and
furnace curing steps
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Figure 6-3 The brief diagram'of POSG formation procedures.
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Figure 6-4 FTIR spectra of POSG films after O, plasma ashing for 30 to 90 sec.
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Figure 6-5 Dielectric properties of POSG after O, plasma ashing for 30 to 90 sec
(a) leakage current density of POSG films versus electric field (b)
dielectric constant of post-treated POSG films.
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Figure 6-6 The variation of refractive,index. of POSG films with electron exposed
doses from 2 uClem? to 810 uClcm?.

300 5 G
250
200
150

100

thickness(nm)

50

IS N A IS I (G G | | |
) )

0 5 10 15 20 25 30 209 400 600 800 1000
dose(uc/cm®)

Figure 6-7 The remained thickness of the POSG film with different doses after
development.
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Figure 6-8 FTIR spectra of POSG:films with different doses of electron beam
exposure.
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Figure 6-9 The leakage current densities of e-beam exposed POSG films at
different doses.
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Figure 6-10 Dielectric constant of esbeamexposed POSG films at different doses
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Figure 6-11 The leakage current densities of e-beam exposed POSG films at
different doses with furnace annealing process.
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Figure 6-13 The SEM image of patterned wafer after e-beam curing and
development processes without post-exposure annealing.

142



Si-O network
Si-O cage like

furnace cured

400°C thermal annealirig after developed

. | as developed

as—exposed by e-beam

absorbance (arb.units)

‘i as baked
Si-OH+H,

L | L \ \ 1 \ \
500 1000 1500 2000 2500 3000 3500 4000
wavenumber(cm™)

Figure 6-14 The FTIR spectra of POSG films with e-beam exposure and followed
by development and post-thermal annealing treatments.
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Figure 6-15 The proposed model for the decrease of dielectric constant on the
e-beam exposed POSG after development and subsequent thermal
annealing processes (a) e-beam direct pattering process (b)
traditional furnace curing process
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Figure 6-16 The leakage current density.of e-beam exposed POSG films with 8
uC/cm? dosage after undergoing various treatment.
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Figure 6-17 The dielectric constant of e-beam exposed POSG films with 8
uC/cm? dosage after undergoing various treatment.
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Figure 6-18 The leakage.current.behaviorof furnace cured POSG film.
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Figure 6-19 The band diagram of schottky emission mechanism for a
metal/furnace-cured POSG/Si capacitor.
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Figure 6-20 The leakage currentidensity,of e-beam exposed POSG film measured at
different temperature.
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Figure 6-21 The current fitting of e-beam exposed POSG film at room temperature.
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Figure 6-22 The current fitting of e-beam exposed POSG film at 150 °C.
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Figure 6-23 The band diagram of space charge limit current mechanisms
for e-beam exposed POSG MIS structure.
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