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The synthetic fused silica glass AQ series is a high-purity, high-quality functional material based on Asahi Glass's abundant
experience accumulated over its long history of technological R&D in fine glasses, fine chemicals, and fine ceramics.

580 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.
- HRDVSKIF, ArF, Xe T2 Y52 FEW12200nm7Z T2 REANN S FRARICEBBLVRR DAY T 2EEEE"
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 !
« BOVINTYEY LT TP IV R R
Excellent Compaction/Rarefaction and Polarization Induced Birefringence (PIB) characteristics *2
© BEZ1000CHEMBMLE*
Resistant to heat processing around 1,000° C *3
c BIRIF—L—F—ICH T DENMRE
Excellent durability against high-energy laser beams
« BEASZAD/10L DR RSR
Thermal expansion as low as 1/10 times that of conventional glasses
- 2PER BEHE. RSB NIYESE
Very high purity, very low metal impurity content High uniformity
« [EOHESZSHEX
Low OH group content
- B
Outstanding chemical resistance
. EFBIEE

Low Dielectric Loss

VRIIEEFIE  Typical Characteristics

A
Grade ‘ ﬁﬁi%ﬁ

gfrﬁizll Constitution SI0, wt (%) 100
EBIHE EEERIFE CTE ppm/K (50~200° C) 0.6
fli=iualiopEntcs Bk Softening Point %€ 1,600

SR Annealing Point %€ 1,120

ZErA Strain Point € 1,060
FFHIHE [BirE D 146
Optical Properties Reflactive Index
(LRSS B4 Acid Resistance mg/cm? 0.000
Chemical Properties fit77 LAV Alkali Resistance mg/cm? 0.032
P IE EE Density g/cm’® 2.20
vilzehE e Fropenies > J'F Young's Modulus GPa 74

X—TEE Knoop Micro Hardness kg/mm? 540
TR {FIEIE#EE Bulk Resistivity log(Q-cm) at 200°C 12.5
Electrical Properties SEE Dielectric Constant at 1IMH,R.T. 4.0

*2TDF—YFBEETHY REHETIIHIFER o
* All data is for reference, not guaranteed.
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5423 Y7 Product Line-Up

fe% Designation | Y5, ERFIE Features and principal applications
AGCOEBRAEASA RIVI—RIL—R
The standard grade of AGC's synthetic fused silica glass

FRiEBI : KrFRTAN RIEMR. ASADI/\, iR (365nm) FAEREAYZEREM

: Photomask Substrate, Glass Wafer, Illumination Optics for i-line (365nm)
AQICIEIT G B =M IILET L—R

AQ enhanced in uniformity of refractive index

&l - iR (365nm) R RERNE
: Projection Optics for i-line (365nm)

AQOEHEEMIMZSEIL—F ERTHYSHEZRL
AQ enhanced in purity, with metallic impurity content assured
Bigfl . ERTOCRICTEREINZHSAIIN
: Glass wafer for High-temperature and High-purity Process
BZES (VUV) ~ E7RS (NIR) OLVWEHEICELWCESEBEREZREISIL—K

Grade having a high transmittance in a wide wavelength range from vacuum ultravioletto
AQ2 near infrared

FEfl : XeIF2<S5F (172nm) RXFE
: Optical material for Xe excimer lamp (172nm)
FRENATF V- —([CHUCEVTARZEULH DEITERGEEICENST R
Grade with high resistance against deep ultraviolet excimer laser beam along with highly
uniform refractive index

AQ

AQ3

QJ

AQT
Bl : ArfFTFIL—8— (193nm) FIRENFREM
: Projection Optics for ArF excimer laser (193nm)
FENIF LT —(CHLTEH THRVAEZB BT LK
AQR Grade with very high resistance against deep ultraviolet excimer laser beam

F&fH) : AfFTF+L—Y— (193nm) FRERBACZRERM

: lllumination Optics for ArF excimer laser (193nm)
BERAIF IV —[CHUEBBERZBLDL DEERBIZE I LR
Grade with high transmittance for deep ultraviolet excimer laser beam and low
Qc-i birefringence

P : ArFRIZAF v AT ZTER
: Photomask Substrate for ArF immersion system

REER Transmission Range

AQ/AQ3/QJ

' o ' ' ' '
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Wavelength (nm)

#1 S-OHDBEFERIC K BREIMRIRN, B KUS-OHD S FHRENCHR T BIRIMRRINA  ZNZNIHIESNET,

%2 S-OHNEVWM TRLUT 770 V3V RELF R Ao eIV NT Y3V BLORAFCEBIL DI SND T ENAFIF I YL — Y —RETHEN SBBINTHBIE T BT,
4kHz ArFTF2 YU —H—RBREZAV. BRARNDRBICDIEZRFRBETOTBVE T COLSBERREZEL TEMOROIAFEETORN . FENEZHRNCIT>TS
Y. BERT—Y HMRERELTVET.

#3 S-OHREDERICKUSI-O-SHEG Y M —IHBEN BB L I8 HEEMMEX T DT LI > TN E ELET .

*1  DUV-absorption due to electron transition and IR-absorption caused by Si-OH vibration are both reduced.

*2  No rarefaction can be seen in silica glass having low SiOH content such as AGC silica glass . In addition, some ArF excimer laser exposure tests indicate low SiOH
containing silica glass has good compaction and PIB characteristics. AGC has installed excimer laser exposure test lines to estimate long-term durability of silica
glass. AGC has been diligently researching and developing based on a wealth of the exposure results for a long time.

*3  Decrease in SIOH content makes Si-O-Si binding network be rigid and viscosity be high, and consequently makes heat resistance of silica glass be high.
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Synthetic Quartz Glass (Synthetic Fuzed Silica Glass)

HEvSE  (BURIRIRE CTE ppm/K (50-200°C) 0.6
Thermal BYER  Softening Point °C 1,600
Properties |g&:&5  Annealing Point °C 1,120
FEra  Strain Point .
(Viscosity=10714.5dPa%s) | < 1.060 1100 1,060
BMREE Heat Conductivity|K(W/m-° C) at 25°C 1.46
g Specific heat J/(g - K) at 25C 0.75
R4 |BIFE  Reflactive Index nD at 589nm 1.46
Optical 3 >999,
Przperties Tﬂfa?tgriiﬁfsion, internal >99.9%/cm, at 365nm >99.8%/cm, at 193nm >99;?8é/:;§r;,a;t11792;r:nm >99.8%/cm, at 193nm
IREE Striae 3/M@7J— 3-direction Free
¥t Fluorescence XU none
L—Y—mR it AR 0L none
Laser Durability Solarization
EERSE KrFL—5—(365nm) D ArFL—H—(193nm)®D |ArFL—5—(193nm)® |KrFL—H'—(365nm)®D | ArFL—5"—(193nm)MD
Degradation of FHICTHIEBL ) BREICTL.0%/cmaAr  |BREICTO.5%/cmakim  |BBHFICTHIEBL HB5HCC1.0%/cm it
Transmission No degradation detected <1.0%/cm by 193nm |<0.5%/cm by 193nm No degradation detected| <1.0%/cm by 193nm
by 365nm irradiation (20mJ/cm2/pls x 5Mpls) [(20mJ/cm2/pls x 5Mpls) |by 365nm irradiation (10mJ/ecm2/pls x 1Mpls)
398 Homogeneity Removed tilt and
s’loev;lse;r:(;n;fonents, <20ppm <4ppm - <0.5ppm <2ppm <2ppm <5ppm
632.8nm
BB Birefringence Measured at
632.8nm, stress <20nm/cm | <4nm/cm | <10nm/cm <Tnm/cm <Inm/cm <Tnm/cm <2nm/cm
induced
{E2E4FE MBS Acid Resistance <0.05pg/cm2/hr by HCl 1mol/L at 90T
g:]oep";ﬁ?els EkTa}liblgljiEance <30pg/cm2/hr by NaOH 0.1mol/L at 90T
-2 | BE  Density g/cm® 2.2
o R R N oL
gle(}:,hanicfl Bubbles and inclusions oL Free
Physica
propﬁrties ﬁﬁ:’fﬁ?ﬁty wippb <100 <20 <10 <10 >10 >10
Yo% GPa 24
Young's Modulus
X—TEE GPa 6.4
Knoop Micro Hardness )
EXHFE | (MERRE log(Q*cm) at 200°C 125
Bulk Resistivity )
FAEER at TMHz, 25°C .

Dielectric Constant

AGC
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* All data is for reference, not guaranteed.





