Ultra Low Expansion Glass-ceramics CLEARCERAM™-Z
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For more information, visit the following website.
https://www.ohara-inc.co.jp/en/product/electronics/clearceram.html
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OHARA’s Ultra Low Expansion
Glass-Ceramics

CLEARCERAM™-Z series are glass-ceramics products with Ultra-
Low Thermal Expansion Coefficients.

These materials were developed by OHARA based on the
technologies on High Homogeneous melting and Precision
Crystallization. CLEARCERAM™-Z series are produced under
tightly controlled conditions and show outstanding thermal,
mechanical and chemical properties.
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Coefficient of Thermal
Expansion* (CTE)

CLEARCERAM™-Z Regular 0.0+/-1.0x10-7/°C
CLEARCERAM™-Z HS 0.0+/-0.2x107/°C
CLEARCERAM™-Z EX 0.0+/-0.1x107/°C

CLEARCERAM™-Z series

Synthetic Fused Silica .
(OHARA QUARTZ SK-1300) 5.5x1077/C

S-BSL7 (OHARA) 72x107/C

*The CTE’s shown above are linear coefficient of thermal expansion in 0 ~ +50°C for
CLEARCERAM™-Z series and values listed in the following websites for Synthetic Fused Silica
and S-BSL-7.
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S-BSL7 -> https://www.ohara-inc.co.jp/en/product/optical/dl/data/esbsl07.pdf

Synthetic Fused Silica -> https://www.ohara-quartz.co.jp/English/sk1300.html



I-Line High Homogeneity Glass
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OHARA’s High Quality & High
Homogeneity Glass

The i-Line high homogeneity glass types have excellent internal
transmittance, optical homogeneity and minimal solarization
(ultraviolet coloring). These glasses are often used in steppers,
semiconductor manufacturing equipment and other applications
that require high transmission.
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Optical Homogeneity

Internal e L Tolerance
Transmittance Guaranteed(x10-) Di\infvtilt%?nc’f of

Glass-Type 10mm a sinale lot Refractive
Thickness ®160mm | ®210mm | ®260mm (x 30-5) Index
(365nm) or less or less or less (x103)



VAD-Process Synthetic Fused Silica “SK-1300" series
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OHARA QUARTZ’'s High Purity
Synthetic Fused Silica

OHARA QUARTZ’s SK-1300 series are high purity synthetic fused silica.
The “VAD-process” developed from optical fiber manufacturing process
provides excellent optical and thermal properties.
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VAD-process Synthetic Fused Silica (SK-1300)
VADEERRAERT S X (SK-1300)
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VAD-based Anhydrous Synthetic Fused Silica (SK-1310)
VADEFKEMART SR (SK-1310)
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https://www.ohara-quartz.co.jp/products.html

For more information, visit the following website.
https://www.ohara-quartz.co.jp/English/products.html
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Lithium Ion Conductive Glass-ceramics (LICGC™)
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OHARA’s Lithium Ion Conductive
Glass-Ceramics

OHARA LICGC™ s solid electrolyte material
with top class of Li ion conductivity and high
chemical stability.

AI\SDLICGC™(Z, B LY REAEHFE T
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Glass type AG-01 SP-01 PW-01
Polished Sintered
Ionic
Conductivity 1x10+4 3x104 1x10-3
(Scm1)

Crystalline .
LATP (Nasicon type)

UOHDBEMT. XEEDVSL Chemical 1st Grade resistance to Water & Acid
ARBOFMEIFS] Stability (JOGIS)
https://www.ohara-inc.co jp/product/licgc_pw01/ Can be handled in Air
For more information, visit the following website.

https://www.ohara-inc.co.jp/en/product/electronics/licgc.html




High strength Glass-ceramics (NANOCERAM™)
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OHARA's HIGH STRENGTH
GLASS-CERAMICS

NANOCERAM

1. Impact resistance High hardness (i&% - 558%E)
Compared with other glass and sapphire crystal glass
2. High transmittance (&)

: Compared with past glass ceramics
, _/——//j/ﬂ 3. Good processability (WITMHELF)
| |

Compared to sapphire crystal glass

MEZECBNZERENSRATSIVIRDF /S AR
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Applications for NANOCERAM™

e Mobile devices (E/\)L1423) R
e Automotive related (EENEEREE) .
e Medical equipment (E&ZH2s) L

e Photographing equipment (FF#23)
e Others (Zfit)
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Ball Drop TEST
SUS 1,500g helght26+76c

osstyve|sie| & | o cm | e | cm | em |
UOHBFEMT. XRZV5< - Eﬂnn

ARROFMEIFS) L L ] & | sapehire |
https://www.ohara-inc.co.jp/product/nanoceram/ f & Al-Si Ch-

i St Glass
For more information, visit the following website. N NANDGERAM 3 il f 5 0 SmEC s,
https://www.ohara-inc.co.jp/en/product/electronics/nanoceram.html iy L i

N NANDODCERAM is trademark of OHARA.INC



High Precision & Ultra Clean Polished Glass Substrate
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Specializing in high-volume production of precision flat and cleanliness OHARAINC. Global Marketing Office
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Valuing the customer needs
High precise and clean glass substrate
BE-—XEXUICTS
SRR &EFRENSAEIR

Our experience, skills, state-of-the-art technology and know-how
acquired over the years, are earnestly put to work to meet the
demanding requirements of our customer’s product. Well
experienced engineer guide throughout your each step from
prototyping to mass production. Valuing the customer needs, our
/ engineering and manufacturing work together cooperatively to

' supply prototypes and to start up mass production promptly.

OPClE. THETICHEABRREDEIE J9\IEENT E LD
k. C. BICRERORMERDANGBLS, SBED=—Z(CHIELT
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) £T. PEHEO-—XEAYC, SHORIIE & BEF — A EHL
T, RN SEEF CERRICTS HFET.

EIEGRELD) [Supply dimensions]
-Fused silica ‘Round shape:~@400mmx~t40mm
- -Glass ceramics -Square shape: ~[1400mmx~
UNBFEMT. ®XRZVSL .Optical glass t40mm
ARBOZMIIFS| ‘Non-alkaline glass -Wafer type: 2"~@12”"xt0.5~
http://www.opc-inc.co.jp/index.html -Low thermal expansion glass 1.2mm

-Various float glass ,etc. (in accordance with SEMI Standard)

For more information, visit the following website.
http://www.opc-inc.co.jp/en/index.html



High Precision & Ultra Clean Polished Glass Substrate
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Specializing in high-volume production of precision flat and cleanliness OHARAINC. Global Marketing Office
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Valuing the customer needs
High precise and clean glass substrate
BE——XZXtICTS
=IEE &EBREN S A Bk

OPC has unigue equipment specialized in cleaning the glass
substrate. We can achieve elimination of sub-micron
contamination using combining ultrasonic, mega-sonic,
functional water and super purified water. We also offer a
variety of services such as notch, laser marking and so on. Our
glass substrate are provided to you through highly accurate

_ measurement and inspection process. OPC keeps meeting high
Applicatio . customer needs and are recognized as a trusted partner.

-Si back grinding suppdt walsgs
-Micrg lens arrays
-Monitdrwafers

‘MEMS coverglass

‘Nano imprinting ™glds
-Bio-chip, Chemical-chig
-Optical communication parts,®

OPCld. 15 RBMRICHIG U IMEDEBEREL TOET, BEE
D - AHVUTW - HEEK - BRKEOEARICKD, BT=o0>0

N BNBREERRECLTOES, 5k JyF. L—H—<—IRED
SERFAHSRAIT—/\H—EXEEBLTNET, e5ORR
| (F. BREELEHIR LURBETOCRERTIMMUTVET. PR
DBV — (TS, EHEEND)(— hr—& LTS ORBRICR
HENTNET.

For more information, visit the following website
http://www.opc-inc.co.jp/en/inquiry-top_en.html

[Customer needs] [Option Menu]
i -low Ra notch
~ -TTV <1pm available -inner/outside
\ o
U BFMT, FREZV5< -low contamination diameter processing
. CHFEDBVWEDESEEIF S -high flatness -Lapping
. http://opc-inc.co.jp/cgi-bin/form/?no=1 -lot control -laser marking
° A A -thin substrate etc. -Package in a clean room



Non-browning Optical Glass
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OHARA’'s Non-browning Optical Glass

In general, glass colors when exposed to intense radiation.
As a result, it cannot be used as an optical component.
Non-browning Optical glass has strong durability against
radiation because of its special composition.

It can be a new solution to optics use in radiation
environment.

% To identify Normal-Glass and Non-browning Glass,
Non-browning Optical Glass are marked with [R] .

BUVBHRICERESNDE. HSANEBUNEEMmE U TIME
ATER<IADERT, MBEHRAEFN S RI(E. RIS S AFHK
(CRDFREHRICT U WA ZITEE T, BUVEHRIRIE T
THEATINFERCTORRBERRICHCIRCIEENTIE T,
XOBEM EHBIDAIC. MMEHRAFEN SR (SHEERKREC [R] &
FE5EUTWET,

Refractive Index Nﬁ:'lbbeer Transmission %’ig\c/'li';
Glass Type EEURS T REL EEHE (nm) et
RS nC nd nF ng Thickness
vd 10mm d
(656nm) (588nm) (486nm) (436nm) (ABO/AS)

UOHBFEMT. XRZV5<

X Catalogue value is before irradiation 34 OB (IAEHFIREIRIOMET T,

AEGOFMITIFS|
https://www.ohara-inc.co.jp/product/taihoushasengalss/




Non-browning Optical Glass

MR FED S A

Color Comparison after radiation y line (2MGy)
V#R(2MGy) BRI DEEIRRELLER
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Transmission Comparison

Non-browning Optical Glass THERS#ILFEHFR

Thickness 10mm S-BSL 7R y-ray(2MGy) irradiation

100

—. 80 .
Transmission Transmission The figures are for reference, s before
at 500nm at 500nm not the values for guaranteeing. oS 60
o ) HEISEETT. 2
82% 1% REET (35D F A £
5
Non-browning Optical Glass Normal Glass .
S-BAL35R S-BAL35
dvd DI 600
. hd-vd Diagram 2.05 wavelength(nm)
Normal Optical Glass 2.00
; ; 1.95
® Non-browning Optical Glass 1.90 Normal Optical Glass —fi&HFHFR
1.85 S-BSL7  y-ray(2MGy) irradiation
S-BAL35R g o
nd:1.58913 1.70 4 80 b ]
vd:60.95 1.65 & —
1.60 S 60 W] -
S-BSL 7R 1.55 @ before
O ——— 1d:1.51633 | 150 [P A before |
1.45 2
vd:63.89 Cao &

95 90 85 80 75 70 65 60 55 50 45 40 35 30 25 20 15
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https://www.ohara-inc.co jp/product/taihoushasengalss/ wavelength(nm)




Optical Glass
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OHARA's Optical Glass

Optical glass is used in various optical devices such as digital
single lens reflex cameras, projectors, television cameras,
automotive cameras, security cameras and medical devices. At
OHARA, we meet all optical design needs with a line-up of over
150 types of optical glasses with the characteristics that enable
optical devices to attain higher performances, miniaturization and

cost reduction.

HEHSRE TZHI—RLIAAS - TOST U — - TVAXS - BEHN
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[S-1 for polished lenses

134 different types of optical glass
for use in polished lenses and
optical elements. For the purpose
of global environmental
conservation, OHARA uses no lead
or arsenic in these 134 glasses.

134FERDAEL > XN FH S R
HIKDIRIGIRE. EROBMERDE
=M5. Pb,AsTU— bz, 134
BRI N TR RAF NS &
BROTHDFT.

[L-] for molded lenses

18 types of optical glass for use in
molded lenses. The glass type
designation for these types begins
with L-. They are also
environmentally friendly, as they
do not contain lead or arsenic.

18IEFADIFERKE SN S RE—JL FRY
FHSR, BTgAFHSAEUTH
FUHECE [L-] 27 THE0E
9. 188, Pb,Asz T —{LUTEIRIR
HRAFHSRAICERODTHDFT.



Optical Glass
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More than 150 types of Optical Glass
150f 3 EZ B DAFHS X

An/ AT | Partial Dispersion(0g,F)

Diagram Diagram
Refractive index fluctuations due to OHARA's Optical Glass are very
temperature change can be useful for secondary chromatic
efficiently controlled depending on  aberration correction that is required
the combination in optical design in a wide range of applications, such
with OHARA's Optical Glass. as interchangeable photographic and

broadcast lenses as well as
AINSOHFH S X ZBNEHFERET  automotive lenses.
([CEDBEEZLICKBEITEREZ S =R

W (T BT N TEET, ANSOXEHSRSBE - BEXFH

L>XvoE8ERL >R E. RIEVA

UNBFEMT. ®XRZVSL ARROFMEIFS) RTNE &SN D REINERIE(CE
https://www.ohara-inc.co.jp/product/opticalglass/ EFREUET,

https://www.ohara-inc.co.jp/product/low_tg/

For more information, visit the following website.
https://www.ohara-inc.co.jp/en/product/opticalglass/
https://www.ohara-inc.co.jp/en/product/low-tg/




