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The synthetic fused silica glass AQ series is a high-purity, high-quality functional material based on Asahi Glasss abundant
experience accumulated over itslong history of technological R&D in wne glasses, we chemicals, and wae ceramics.
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>Ay Features of AQ series
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AGC s Synthetic Fused Silica AQ series are manufactured by VAD method.
VAD method can reduce content of Si-OH, so that we can provide customers with feature-rich synthetic fused silica as follows.
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High transmittance for deep ultraviolet rays with frequencies < 200 nm ranging from the i-ray to KrF, ArF, or Xe excimer
lamps, and even for near infrared rays **
wy il «2ai~ezNe«3di>Qzy606,p
Excellent Compaction/Rarefaction and Polarization Induced Birefringence (PIB) characteristics **
wS"' f £ wo61aQ "’
Resistant to heat processing around 1,000 AC **
woéoEcga”eé”2” t0b” +h1qgQ
Excellent durability against high-energy laser beams
wex " Aauw Z<wyarAp
Thermal expansion as low as 1/10 times that of conventional glasses
woEiIQz O6mSzAyU £Amu
Very high purity, very low metal impurity content High uniformity
wyo), p
Low OH group content
wol %Q
Outstanding chemical resistance
wy ? e
Low Dielectric Loss
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Typical Characteristics

Grade ‘ aR tzé
Chlii'?:al Constitution Si0, wt (%) 100
4$>Q arA :c TE ppm/K (50 ™200 AC) 0.6
TihermallProperties E =: S oftening Point e 1,600
f - :A nnealing Point °C 1,120
€:S train Point °C 1,060
C(;Jt:if:;lQProperties l:e’ Sactive Index nb 1.46
=1%$>Q 1Z Q A cid Resistance mg/cm’ 0.000
Chemical Properties 1 7 ¢ § Q Alkali Resistance mg/cm? 0.032
;2$>Q 1S D ensity g/cm’® 2.20
Mechanical Properties ai ~p Youngs Modulus GPa 74
E” OxS ,noop Micro Hardness kg/mm? 540
2>$50Q .u ApB ulkResistivity log(T Km) at 200°C 12.5
Electrical Properties ?pD ielectric Constant at IMH,RT. 4.0
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All data is for reference, not guaranteed.
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W%ﬁﬁﬁﬁﬁ%l Synthetic Fused Silica Glass - |

5423 Y7 Product Line-Up

fe% Designation | Y5, ERXFAIR Features and principal applications
AGCOERBHRASR RIVI—RIL—R
AQ The standard grade of AGC's synthetic fused silica glass
&S - KrFRZAANRRIEMR. ASZADI/\, i#R (365nm) AR RERM
: Photomask Substrate, Glass Wafer, Illumination Optics for i-line (365nm)
AQICJEHTERGE R Z ULz T L—R
AQ3 AQ enhanced in uniformity of refractive index
FEl : iR (365nm) PR RERM
: Projection Optics for i-line (365nm)
BZERA (VUV) ~ RS (NIR) OLEWEEICBLWTEBEBEZEIHIL—R
Grade having a high transmittance in a wide wavelength range from vacuum ultravioletto
AQ2 near infrared
FRiEfl 1 XeIFIIS5UF (172nm) FXZEERH
: Optical material for Xe excimer lamp (172nm)
BENIFIILU—Y—ICHUTR LR ZE UL, DERRSEEICENS I LK
Grade with high resistance against deep ultraviolet excimer laser beam along with highly
uniform refractive index
AQT
Al - ArFFTH+IIL—5— (193nm) R REBM
: Projection Optics for ArF excimer laser (193nm)
FENIFIIL—T—([CHUTEBO TR VAL ZT I 2T L —R
AQR Grade with very high resistance against deep ultraviolet excimer laser beam
FEfl : ArfFTF+<L—8— (193nm) FREREANF RER#H
- lllumination Optics for ArF excimer laser (193nm)
FENIF LT —([CHUEEREZFUN DEEERZEI2TL—R
Grade with high transmittance for deep ultraviolet excimer laser beam and low
QcC-i birefringence
i
26l AlFRZAF v FHT 7 b R I EREII 14
: Photomask Substrate material for ArF immersion system
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* Data is for reference only.

AGC 2



AQYYU—XDFFIE—ES

Synthetic Quartz Glass (Synthetic Fuzed Silica Glass)

HEvfSE  (BURIRIRE CTE ppm/K (50-200°C) 0.6
Thermal BYER  Softening Point °C 1,600
Properties &&= Annealing Point °C 1,120
FEra  Strain Point .
(Viscosity=10AM4.5dPa*s) | © 1,060 1,100 1,060
EREFE Heat Conductivity| W/(m - K) at 25°C 1.46
He#h  Specific heat J/(g - K) at 25C 0.75
R4 |BIFE  Reflactive Index nD at 589nm 1.46
Optical HANERSER o o >99%/cm, at 172nm o
Properties |Initial transmission, internal >99.9%/cm, at 365nm >99.8%/cm, at 193nm 99.8%/cm., at 193nm >99.8%/cm, at 193nm
IREE Striae 3/ 7J— 3-direction Free
¥t Fluorescence XU none
L—Y—R i AEE 50U none
Laser Durability Solarization
ERFESE o wet oo |ATFL—=0—=(193nm)®D |ArFL—5—(193nm)D  [KrFL—F'—(365nm)D | ArFL—5"—(193nm)D
—H— BRET(C 7 _ _ A _ _ .
Degradation of ELFZG : da(t‘?’fn‘r’gzi ?te d%ﬂ CHILBY | asticct 0%/em*s® | FRHICTO.5%/cmA TR THIEBL BREHICT1.0%/cm
Transmission b 365?”“ irradiation <1.0%/cm by 193nm |<0.5%/cm by 193nm No degradation detected| <1.0%/cm by 193nm
y (20mJ/cm2/pls x 5Mpls) [(20mJ/cm2/pls x 5Mpls) |by 365nm irradiation (10mJ/ecm2/pls x 1Mpls)
398 Homogeneity Removed tilt and
ower components,
&easured a': <20ppm <4ppm <0.5ppm <2ppm <2ppm <5Sppm
632.8nm
BB Birefringence Measured at
632.8nm, stress <20nm/cm <4nm/cm <Tnm/cm <Inm/cm <Tnm/cm <2nm/cm
induced
{ERE4FE MBS Acid Resistance <0.05pg/cm2/hr by HCl 1mol/L at 90T
Chemical M7ZILAVUME
Properties | Alkali Resistance <30pg/cm2/hr by NaOH 0.1mol/L at 90T
WA -2 BE  Density g/em® 22
Lo ; 721 PYR I B Free
Mechanical |Bubbles and inclusions
& Physical | smRey wiisrals
Properties |\etal Impurity PP <100 <10 <10 >10 >10
Yo% GPa 24
Young's Modulus
X—TEE GPa o
Knoop Micro Hardness )
ETHFE | (MERRE log(Q+cm) at 200°C 125
Bulk Resistivity )
FHER at TMHz, 25°C
n . 4
Dielectric Constant
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* All data is for reference, not guaranteed.





