These are directly synthesized silica glass in Oxy-/Hydrogen flame
from silicon tetra chloride and show the excellent properties for purity,
UV transmittance, laser durability, and refractive index homogeneity.
Five grades, ES,ESL-1,ESL-1000,ESL-2,and ESL-2000, will be
available.

Im purity TypicalD ata)

uni

Al Ca Cu Fe Na K Lo Mg OH
ES 0.1 0.1 0.01 0.05 0.05 0.05 0.05 | <0.01 |600~1300
Optical Properties
ineity? llicabl
Grade | strise? OH Conc. HOQ;%;?;F:%) Strain(hm |  Fluores- | Exicimer WA:\ZIE:gt;) Bubble
A I 3 | Durabil 9
(ppm) withineA cm) cence urability o) Class
ES 1D {600~ 1300 n.sp 20 NS nsp. | 180~2000 | Class 0
ESL-1 i 20(CA:(p 600) "
1D 1600~ 1300 10(CA 2E0) 10 None nsp. | 180~2000 | Class 0
ESL-1000 i 20(CA:p 600) .
1D |600~1300 10(CA® 3E0) 10 None sp(4) | 180~2000 | Class 0
ESL-2 3 10(CAp 3
3D {600~ 1300 200t 70) 10 None nsp. | 180~2000 | Class 0
ESL-2000 : 10(CAsp 5
3D 600~ 1300 00A70) 10 None sp(4) | 180~2000 | Class 0

n.sp= not specified
(1) Striae specification is defined as follows and whose level is class A, B, and C according to the interferometer pattern.

ID: 1 direction free
means refractive index homogeneity and expressed as A n(PV) within effective area.

3D: 3 direction free

Fluorescence shall be checked with excitation at 254 nm using a Hg- lamp.

Applicable wavelength is defined as the wavelength range where external transmittance is more than 80% cm.

(2)
(3)
(4) Specified with TOSOH own condition of KrF and ArF excimer laser damage tests.
(5)
(6)

As per DIN 58927
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Excimer Laser Durability -
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Irradiation Conditions '

Laser Medium : ArF(193nm)

Energy Density : 100mJ/cm 2 per pulse A
Repetition Rate : 50Hz

Irradiation Number : 1.5 X 10* pulse
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f Laser Medium:ArF :
- Energy Density:10mJ/cm® per pulse

Repetition Rate:300Hz
Sample Thickness:6.35mm
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Mechanical properties

Synthetic Fused Silica

ES ED-A ED-B ED-C ED-H
Vickers hardness GPa 8.9 8.9 8.9 8.9 8.9
Young's modulus GPa 74 74 74 74 74
Shea moo.l.ulus GPa 31 31 31 31 31
Poisson's Ratio 0.17 0.17 i 0.17 02157
Bending Strength MPa 94 94 94 94 94
Compressive Strength MPa 1.1 1.1 1.1 1.1 Ll
Tensile Strength Gl MPa 49 49 49 - 49 49
Torsion Strength MPa 29 29 29 29 29
Electrical properties
Synthetic Fuseql Silica
BS ED A ED-B SEBE ED-H
Dielectric Constant 1MHz 3.88 3.88 3.88 3.88 3.88
Dielectric Loss Fgctor(tan 0) 1MHz 0.005 0.005 Q.005 0.005 0.0QB
Resistivity 100°C Q cm 10'° 10'6 {5 i 103
. 500°C  Q em 10° 10° 10° 10° 10°
1000C  Q en 10° 10° 10° 107 10°
Dielectric Breakdown Voltage 20°C kV /mm 32 32 32 32 32
500C. kV/mm 11 11 2 141 11 11
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Therrﬁal propertiés

Synthétic Fused Silca
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ES ED-A ED-B ED—C ED-H
Strain point O 970 1,060 1,110 970 1,060
|Annealing point 0 1,080 1,170 1,200 1,080 1,170
Softening point e 1,720 1,720 1,720 1,720 1,720
Coefficient of Thermal Expansion x107 °C* 4.7 4.7 4.7 47 4.7
Specific Heat 20C | Jkg'K* 749 749 749 749 749
500C| Jkg"' K" 1,122 1,122 1,122 1,122 1,122
700C| Jkgtk® | 1201 1201 | 1201 1,201 1,201
900C| Jkg' K™ 1,243 1,243 1,243 1,243 1,243
| Thermal Diffusivity 19C  [x10" m?s* 8.5 8.5 8.5, 8.5 8.5
500C|x10" m*s™ 78 78 78 7.8 78
700C|x10" m? s* 8.2 8.2 8.2 8.2 8.2
1000C| x10" m? s* 9.6 9.6 9.6 9.6 9.6
Thermal Conductivity 19C | wmtk? 1.38 1.38 1.38 1.38 1.38
500C| wm?'k?! 1.93 1.93 1.93 1.93 1.93
700C| wm?*k? 2.17 2.17 2 2.17 2.17
: 1000C| w m?*Kk? 2.55 2.55 255 2.55 2.55
|Viscosity (log 5 . 12007C) Pas 10.6 11.61 12.00 10.6 flinb




Synthetic Fused Silca
ES ED<A+ | TED-B ED-C ED -1
Dielectric Constant " 1MHz 3.88 1 3.88 3.88 3.88 3.88
Dieleétric Loss Factor(tan § ) . 1MHz 0.005 . 0.005 0.005 6.005 0.005
Resistivity 100°C Q cm 10 10'° 10 VOR T 19%
500C  Q cm 108 10 108 10° 10
1000°C Q cm 10° 10° 10° 10° 10°
Dielec'_c.ric Breakdown Voltage 20°C _' kV/mm | 32 32 32 _' 32 32
500°C  kV/mm 11 11 11 11 11
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