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Borosilicate glasses were prepared with a composition
of x Li20-(14-x )Ca0-21B203-57Si02-8A1203 where
x=0,1,3, 5 and 7 mol%. Each composition was melted
in analumina crucible under atmosphere condition at
1600 °C for 2 h. Clear glasses with a transmittance
exceeding 85% were fabricated.

Their optical, thermal, and physical properties, such
as dielectric constant, density and glass transition (Tg)
were studied. The results demonstrated that dielectric
constant was between 3.8 and 4.6 at 10GHz. As the Li20
content increased, the glass transition temperature of
the fiber glass decreased from 608°C to 564°C. It
succeeded in manufacturing low dielectric glass of less
than a dielectric constant of less than 5.5, and confirmed
the commercialization of multi-layer PCB substrate
materials.
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Plasma-resistant ceramic (PRC) is a material used to
prevent internal damage in plasma processing
equipment for semiconductors and displays. The
challenge is to suppress particles falling off from
damaged surfaces and increase retention time in order
to improve productivity and introduce the latest
miniaturization process. Here, we confirmed the effect
of suppressing plasma deterioration and reducing the
etch rate through surface treatment of existing PRC with
an initial illumination level of 200 nm. In particular,
quartz glass showed a decrease in etch rate of up to
10%. Furthermore, it is believed that micro-scale
secondary particles formed on the microstructure of
each material grow as crystals during the fluoridation
process. This is a factor that can act as a killer defect
when dropped, and is an essential consideration when
analyzing plasma resistance. The plasma etching
suppression effect of the initial illumination is thought
to be due to partial over etching at the dihedral angle
of the material due to the sputtering of re-emission of
Ar+-based cations. This means that plasma damage due
to densification can also be interpreted in existing PRC
studies. The research results are significant in that they

present surface treatment conditions that can be directly
applied to existing PRC for mass production and a new
perspective to analyze plasma resistance in addition to
simple etching rates.
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A quartz glass crucible for manufacturing silicon ingots
for semiconductors has a two-layer structure with an
inner wall and an outer wall. The inner layer in direct
contact with the molten silicon should minimize silicon
contamination due to incorporation of impurities and
crucible fragments. Therefore, high-purity granular SiO;
synthetic raw materials have been used. SiO, synthesis
raw material for quartz glass crucible is manufactured
by Sol-Gel method using metal alkoxide and ion
exchange method using water glass. In this study, a
crucible was manufactured using two types of sol-gel
method and three types of high-purity SiO; synthetic
powder obtained by ion exchange method. It was
confirmed that all three SiO; powders had a purity of
6N or higher and a particle size of 100-200m with Dso.
The hydroxyl group (OH) content differed according to
the manufacturing method, and there was a difference
in the distribution of bubbles generated in the
transparent layer of the crucible. In addition, mechanical
properties according to the bubble distribution of the
transparent layer were evaluated.
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As semiconductor and display products become denser,
dry etch processes using plasma are becoming
increasingly important. In particular, it was necessary
to control out-gas and particle generation after
regeneration of aluminous materials used in the dry
etching process. This study aimed to solve the above
problem by increasing the density of the alumina ceramic
surface using an alumina sol coating. Through alumina
sol coating and heat treatment, nanoparticle-level
densification was realized, and plasma resistance was
evaluated. The coating solution had H,O as a main
component, and aluminum tri-sec-butoxide and ethyl
acetoacetate were used as additives. The heat treatment
condition was 700~1200T, and the holding time was
1 hour and 5 hours. The alumina nanocoated film did
not crack regardless of the heat treatment temperature
and had a cross-sectional thickness of 2-4 um. The
alumina nanocoating film was analyzed and evaluated
using FE SEM, XRD, and nano indenter. The correlation
between particle densification and plasma etching
resistance according to heat treatment conditions is
discussed.

PGG6B-12 | Concentration effect and energy transfer
process of Tm* doped telluro borate glass:
spectroscopic characterization of NIR and mid-IR
transitions
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The development of high-power light sources in the
mid-IR range has been much attention for distinct
applications such as, light detection and ranging,
medicine, military, and remote sensing. The trivalent
thulium (Tm>* ) ions are well-known for their suitability
of ®Hs — 3F4 and 3F¢ — 3Hs transitions to produce

lasers emission at 1.46 and 1.82 um. Tm>'-doped
telluro-borate glasses were prepared by melt-quenching
technique and investigated their optical, photoluminescence
(PL), and time-resolved spectroscopic traits. The
Judd-Offelt (JO) parameters are estimated from the
absorption spectra and calculated the radiative factors
for emission transitions. The PL in NIR and mid-IR range
spectra were measured under the excitation wavelengths
of 473 nm, and 793 nm diode lasers. Under 473 nm
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laser excitation, emission bands *Hs — Hs (~793 nm)
position  redshifted with the increment of
TmyOsconcentration. NIR emission (1200-2200 nm) and
upconversion spectra (400-750 nm) were measured
under 793 laser excitations. Time-resolved spectroscopy
has been investigated for all emission, upconversion
transitions and analyzed energy transfer mechanisms.
The absorption and emission cross-sections are
evaluated and projected the gain coefficient profiles for
3 Hy4 — F4 transition, this band covers from 1600 — 2100
nm range with maximum FWHM (~217 nm). These results
suggest that the present work Tm>*doped telluro borate
glasses could be considered for 1.8 pm optical amplifiers
and laser applications. Though, further studies may be
needed for considering practical applications.
Keywords : Thulium: Glasses; Photoluminescence;
Upconversion; Mid-infrared Lasers.
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