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CLEARCERAM-Z

(N)7CIN0-2)

CLEARCERAM™-Z& (& F/\SHRFEofc. &Y
WA E R MRAELA LRE L, SRR
HAZAEZIYIRTY,

ASREM. HHT BHEROAEE. RUMHBZME
ICHET ST LT, #MMEE. BAMKEE LFHEE
ZEL LT e, BhHEZETBIMRTY.
CLEARCERAM™-Z #% # & ( Bl TRegular) &.
CLEARCERAM™-Z HS (LI'FHS) M. =DMD/\U IT—
ZavhHIET.

CLEARCERAM™-Zs a Glass-Ceramicwith an Ultra-Low
Thermal ExpansionCoefficient which was developed by
Ohara based on our knowledge of High Homogeneity
Melting and PreciseCrystallization.

This material is produced under tightly controlled conditions
and offers outstanding thermal, mechanical and chemical
properties.

There are 2 versionsof CLEARCERANMZ; CCZ Regular
and CCZ HS.

CLEARCERAM ™ -Z 2 i i &39S M 1A R S R F 45 &
BHIRAR, RN E) S E /S T AR AR R
Afo

BN T EERBR A, HEH LR KN UR
B, HASE, TSSE. MU RIEEa RS iRs,
REBRRFIENTRL,

A CLEARCERAM ™ -Z #ifef (LUFE#R Regular)

CLEARCERAM ™ -Z HS (LA &R HS) FF= .

CLEARCERAM ™ -Z Z fE i &39I NS B ER M4 &
SR, CARESFERNTmRNBRERNRRBE
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BREZAEFIBRAEES, BRI R KNSR ERE
HEVEIE, RS, MBS RIEEIIES,
REGERBMENTEL,

A CLEARCERAM ™ -Z #%3 (AT fii#8 Regular) I
CLEARCERAM ™ -Z HS (LA T fiit% HS) MR,

g

CLEARCERAM-ZD i &

Key Properties of CLEARCERAM™-Z

CLEARCERAM-Z 9%t

i
EWCEESEATEOMRSIEEE L. HAERECENTHE
FHITT, e HSTRERMETOLOBRIFEERES
(CHELBHTOET.

The material shows almost Zero Thermal Expansionover a wide

temperature range and offers superior thermal shock resistance.

CCZ Regularoffers lower thermal expansion across a wide
temperature range, while the CCZ HS offers lower thermal
expansionnear room temperature.

‘m’

HSARICH70%DERZMHE LTS, ZDOHMMIE
HIZEROASRICLBLT. BYVIE - BBIEER - HBE -
BREL. EhEHEERELTVEY.

The material is comprised of approximately 70% ceramic, which
makesthe mechanicalcharacteristics superiorto regularamorphous
glasswhen comparing properties such as Young's Modulus, Rigidity,
BendingStrength, and Hardness.

3 4

BWHMITECSEII707 75y VEDRMEETERBIEL. T
HITEN. H503HREBVEETINIIAI EONAETT.

The crystal grain structure of the material prevents the propagation
of micro cracks causedin machiningprocesses.This property allows
the material to be processedinto various shapeswith high accuracy,
with easeof machinabilityand elevated yield rates.

HSZERBSHFIC. Na-K+B«F+PolAESHLETHLEHN
MAEICEN. B4 DRFPHIRICH L TERICRETT.

The material has very high chemical durability and is very stable in
various cleaningand thin-film coating processes. CLEARCERANMZ
does not contain Na, K, B, F, and Pb in its composition which is
a main reason for the excellent chemical resistance the material

EMRERTZBREEENAEKE/LTAST, HEFHEN
i, CCZ Regular FERFEHIRESCENEEREHAAKE,
M CCZ HS MR A E R AR RIAKE,
ZMBERBEZNAZEENARRILTIAST, LEFHEN
Mi#iE. CCZ Regular EREHREEBENE EBRIAMIRE,
M CCZ HS RIREE RN A BEAMIZIRE,

T BRI IERE

AT REBHNE 70% WERTH, EAMERS BRKREELR,
RAEHREE, SHEHER. SRE. SEESFHENRE,

HRIRIBHH 70% AR, HERIEEEERIRBELR,
BEARBERRE SIHEE. BRE. SEESHENRE,

T AT

M RN R RIS AT 2B LE I T AR AR = AR RSB Y e
PRI TR AR, BASHEE. ZNTHENRSHIRGEE.

MR SRR AT B LI Ta e P E LR MERNER. &
MR AERR, BESEE. 2NTHENRSHREE.

AERE BRI R

TERIBMELR, & NaKBFPb (4, HFMIMAMLE,
EERMESIEEAE LZHRIAFEBRE,

ERIERELT, & NaKBFPb 7, WENMAELE,
EREEAMEEREE TEFRRFERE,

@1.5mi8 CLEARCERAM™-Z #5275 7 BifqA #B3E ¢1.5 m ) CLEARCERAM ™ -Z IHIEITH}
CLEARCERAM™-Z Glass Blank (Diameter: Over 1.5m)  #&i8 ¢ 1.5 m i) CLEARCERAM ™ -Z JIgiFk} displays.
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1-1 BEEIRIFME  Thermal Expansion Properties MM BRIRNE

CLEARCERAM™-ZDERADSHIS. TOMEREMCTH O LRUEEHETRO TEVREHZHELTHD
T FIEHSICOVWTFBICERMAICBVTIF AL CORRZRLE T, CLEARCERAM™-ZDEAEIRYF
T REEEA0~50CTRIELTVET,

The most outstanding characteristic of CLEARCERAM™-Zs its thermal expansion property. The CCZ Regular
maintainsan extremely low thermal expansion over a wide temperature range. The HS Grade shows almost zero
expansion near room temperature. The Coefficient of Thermal Expansionof CLEARCERAM™-Zs guaranteed for the
temperature range of 0~50°C.

CLEARCERAM ™ -Z RAMIF B H AN, RAE ANEEEENRENEKE, S5, HS HIRERR
MEERIBZ KR L F A%, CLEARCERAM ™ -Z MSAZBK IS MYRIEREEE A 0 ~ 50°Co

CLEARCERAM ™ -Z S KRR R HAVEARIE, EEEERNBESENBENEIRE, 5, HSHRIREEER
MHEAR AR E & F AT, CLEARCERAM ™ -Z EIIRMERIIRE R % 0 ~ 50°C,

CCZ Regular 0.0+ 1.0x 107/°C

CCZ HS 0.0z 0.2x 107/°C
HPSRIROFHER ] . 210RLFT. CLEARCERAM™-Z Regularid U VBRI CEREER L, HSl&
FRTLVENEERLET.

Chart No.1 & 2 show the curves of the thermal expansion.CCZ Regularoffers lower thermal expansionacrossa wide
temperature range, while the CCZ HS offers lower thermal expansionnear room temperature.

PAKEIZAIE 1. 2 FTR. CLEARCERAM ™ -Z Regular 755 HURESEENRIHRIF R AR, HS E=E
TRIAHE L SR,

HEZARERARANE 1. 2 TR, CLEARCERAM ™ -Z Regular EREEESHE RS LB RIFARE, HS £=R
TREHEHSEERE.
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E1 CLEARCERAM™-Zo# kR4 (REEHE: 0~+50°C)

Chart No.1 Thermal expansion curves for CLEARCERAM™-Z (Temp. Range: 0~+50°C)
1 CLEARCERAM ™ -Z f#BERkiiZ: CRESSEE: 0 ~ +50°C)
1 CLEARCERAM ™ -7 fshiiRen4&R (CREHEE:

— CLEARCERAM-Z Regular  \
— CLEARCERAM-Z HS \

-60 -40 -20 0 20 40 60 80 100 120 140 160

Temperature (‘C)

E2 CLEARCERAM™-Zo#p3Rih4 (REHH: —60~+160°C)
Chart No.2 Thermal expansion curves for CLEARCERAM™.-Z (Temp. Range: -60~+160°C)
B 2 CLEARCERAM ™ -Z I MkiNE: (R — 60~ +160°C)
2 CLEARCERAM ™ -Z Mzl AR#HAR GREEFEE: — 60 ~ 160°C)

BEEEE (0~50°C) BYIRL®RE 0=0.05x10

FTNSHEERRAEREN

Ohara's ability to measure Precision Expansion Coefficient:

RECEE (0~ 50°C) EEiRE 0 = 0.05x10

MENEEZERABESD DRIEEZRREHNED BEHEE (0~50C) BERE 0 = 0.05x10

7pc

Temp. Range=0~50°C, Repeatability o =0.05x107/°C
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> - — Thermal Expansion Properties at RICEET 1-3 BTZEEFE  Thermal Conductivity BESE Mlx 3
@ 1-2 BERICS e Extremely Low Temperatures BEBET @

CLEARCERAM™-Z DIMERIRE C DM RIRICDVWTRBITRLET . CCZ Regular CCZ HS

THEMTEEAERERNREMAMCBVTAEETNEDTY,

#{ZHZE  Thermal Conductivity
AESE g 1.51 1.54

Chart No.3 shows the curves of thermal expansionfor CCZ Regularand CCZ HS at extremely low temperatures.
Thisdata was obtained by the National Institute of Advanced IndustrialScienceand Technology. (W/(meK))

” — R = " " = RPN " o B, #ALEE  Thermal Diffusion
3 Rt T CLEARCERAM ™ -Z 7EAR(ER A TR Mk Z, REBBIITBUEAF WRARGEHRFTNER . SR BB TR DR

(x10 “m?/s)

3 fRiE T CLEARCERAM ™ -Z TEMB{RE FAOMBRER. REBTBANELRNGEFRATEN,
tk#t Specific Heat

HAE HRE 0.777 0.796
500 (kJ/(kgeK))
400
— CLEARCERAM-Z Regular
800 — CLEARCERAM-Z HS
200
100 1-4 THESE Thermal Resistance  Tit#iE  MitEhik
5 0
: — ——
X 100 CLEARCERAM™-Z( i} # ;& & [3650T T 9 CLEARCERAM ™ -Z (OTif #REE ) 650°C. BIfETE
j -200 // 650°C. 100BFRI THMLE L THFHHBREL - 650°C. 100 /NEFARLIE T8 1 F B R EFH iz ik
< // BHREDQERIFIZFEALERSNERA. FRERNITR R,
300
400 =~ \ / The operational temperature of CLEARCERAM™-Zs CLEARCERAM ™ -Z (it #REE % 650°Co BIfETE
\ / 650°C. Evenafter storing in an environment of 650°C 650°C. 100 /N2 ETE Tt 4 L ERF TR
-500 x 100 hours, there is little variation in the thermal 2 .
600 expansioncoefficient and the refractive indices. R, A,
-700
0 50 100 150 200 250 300 350

Temperature (K)

®3 CLEARCERAM™-Zn# R4 (RE®HE: 10~320K)

Chart No.3 Thermal expansion curves for CLEARCERAM™-Z (Temp. Range: 10~320K)
3 CLEARCERAM ™ -Z Ry BkERE (REESERE: 10 ~ 320K)
[ 3 CLEARCERAM ™ -Z MUZMZRRERAR (RAEZHEME: 10 ~ 320K)

BEUNI. A 774002V 20 MR
Light Weight Processing Product
(Water Jet / Diffusion Bonding Method)

BRI YF—g—Y v bETERLMNILECLEARCERAM™-Z FIKTEIEITRELMIK CLEARCERAM ™ -Z
EEUNTHREEESR -
CLEARCERAMT™.-Z Processed by Water-Jet FKREIRIE TR RN T A CLEARCERAM ™ -Z

6N M



2-1 PYUOE - RIEE Young's Modulus and Rigidity

CLEARCERAM™-ZThe Young's Modulus and Rigidity
Modulus remain very stable, even when the material is
heated up to 300°C.

ELFE300C, HERERDETIEEL,

2-3 fEE Hardness TEE fEE

= CLEARCERAM™-ZDV > IR EBEDEF{ZERA 4 7Rt CLEARCERAM ™ -Z {7 RAEE 53R EN =
g lERLET. X7, CCZ Regular CCZ HS g
® CLEARCERAM™-Z(Z300C & T:REZ LIFTH. CLEARCERAM ™ -z EHMERNME £, BNER D
' X—TBE K Hard BREE HREE  Hk 600 590
g BEAETY IEDERERTTTLOKL, BN ELFSI300C, HEEEHIFRAEL, 100 e g
o M EH >TVEY, By h—REE Vickers Hardness £ KEE #KBEE Hv 680 730 o
8 4 7t CLEARCERAM ™ -7 15 FC S BRI b
3_ Chart No.4 shows the relationship between Young's BAfF. 3.
& Modulus and Rigidity Modulus verse Temperature for CLEARCERAM ™ -7 EE{BH MMMIS1E, BIGER 3

2-4 HEE - EEFEE  Specific Gravity and Abrasion LB L

100 CCZ Regular CCZ HS
90 . a Iy [} (] ] (] ] ] [ ] ] o [ ] a a
Young's Modulus LLE  SpecificGravity thE tE 2.55 2.55
80
ERE Abrasion EHE BEEE  Aa 62 62
70
60
g 0
2-5 d—=F 1 VJICLDREE(L Changein Surface by Coating  $E&5
40 [ - - - L[] - L[] » - L[] - ] . 3 L[] ] .
30 CLEARCERAM™-ZIFEHEE T, MEUIHEICE CLEARCERAM ™ -Z BN 7£ & 45 B R S e f5 O
Rigidity Modulus B (CrxE) Z#a—FT4 VI LTELEDERIES LHTEEEE (Cr%) HRRFEMKREEL,
20 VERA. e =T« VT EDEDRRBELIC ME, RERREANZSNTLENTERE (EERS
10 DUTh, BEAERVWT ELDDI>TVET (4 MEH) o
HRERTT).
0 CLEARCERAM ™ -Z B 7E & K5 EE FR S il L tR
-100 -50 0 50 100 150 200 250 300 350 TETEBER (CrE) BREHEEAREEK.

Temperature (‘C)

K4 CLEARCERAM™-ZD&BEICHT BV JREBIEE
Chart No.4 Young's Modulus & Rigidity of CLEARCERAM™.-Z

4 CLEARCERAM ™ -Z £#iRE THHREEMAIEESE
4 CLEARCERAM ™ -Z RIERE THBKREAIEESE

CCZ Regular CCZ HS
YVU% YoungsModulus HEIEER 1BKIEE  GPa 90 92
BI4E Rigidity WIEEE EIEEE GPa 36 37
RT7YV L Poisson'sRatio SHMALL SHALL 0.25 0.25

Precisely polished surfaces of CLEARCERAM™-Zio
not change after coating with metals (suchas Cr), and
the coatings remain stable over time (no aging).

ME, ZEARANGCRELHETRE (EERFR
AEH) o

2-2 MIF38E  Bending Strength  LHIIRE EEREE
JIS R1601ICBVTHET Ni4SBIFREE N TITRLET. BUFR JIS R1601 MK 4 R HIRE,

Valuesby Four-PointMeasuringMethod per JISR1601 procedure. BT 2 JIS R1601 AIEH) 4 B5EisaRs,

CCZ Regular 116 MPa
CCZ HS 122 MPa

#iE&EE%EI1—  LICLEARCERAM™-Z
CLEARCERAM™-Z disks with various coatings

RE&MEMIEN CLEARCERAM ™ -Z
Z2HEESMIZN CLEARCERAM ™ -Z
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3-1 FERICHIFBEIAE  Refractive Indices at Various Wavelengths

3-2 X#FEBE Optical Transmission

Transmission (%)

ANRY MIVE  Spectrallines Jifik Jtatig e e e n, ne
KR Wave length EK SRR (hm) 1813.07 |1529.58 |[1128.64 [1013.98 643.85
HE#R RegularGrade ITER 1EER 152441 |1.52819 |1.53334 |1.53499 |1.54357

HS& HSGrade HS& HSH 152484 |1.52863 [1.53379 |1.53545 |1.54409

ANY MIVE  Spectrallines Jifik Jtalthg Ny ne ne ng Ny
KR Wave length BK ER (hm) 587.56 | 546.07 | 479.99 | 435.83 | 404.65
EHES RegularGrade 1REMR 1EHER 154607 |1.54841 [1.55350 [1.55838 |1.56300

HSf HSGrade HS@ HSH 154662 |1.54899 [1.55415 |1.55913 |1.56387

100

90
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60

50

40

30

20

HELERE HRFEER

N
y
/ / — CLEARCERAM-Z Hegular
l / — CLEARCERAM-Z HS
/ Sample thickness=10mm
300 500 700 900 1100 1300 1500 1700 1900 2100 2300 2500

Wavelength (nm)

®5 CLEARCERAM™-ZDiEiB E 4

Chart No.5 Transmission Curves for CLEARCERAM™-Z
5 CLEARCERAM ™ -Z K& R4k
[E 5 CLEARCERAM ™ -Z FIE B SRR

10\

1.0
0.9
A
0.8
o // - CLEARCERAM-Z Rggular
g // - CLEARCERAM-Z H
£ o6
£ [Sample thickriess=10mm
g o5
=
T o4
I3
< 03
0.2
0.1
0.0
400 500 600 700 800 900 1000 1100 1200 1300 1400 1500 1600
Wavelength (nm)
E6 CLEARCERAM™-ZDA#RiER % #4R
Chart No.6 Internal Transmittance Curves for CLEARCERAM™-Z
[ 6 CLEARCERAM ™ -Z PNERHE %
6 CLEARCERAM ™ -Z NERI B E R IR
3-3 EIFEDBERE  Effect of Temperature on Refractive Indices SR
CLEARCERAM™-Z Regular
1528 |t oo |C e | HeNe (D mz [€ eson |F' oo |9 s
-40~-20 12.6 12.7 13.2 13.2 13.4 13.6 14.0 14.4
—20~0 13.0 13.1 13.6 13.6 13.8 14.0 14.4 14.8
0~20 133 135 14.0 14.0 14.2 14.4 14.8 15.2
20~40 13.7 13.8 14.4 14.4 14.6 14.8 15.2 15.7
40~60 14.0 14.2 14.8 14.8 15.0 15.2 15.7 16.2
60~80 14.4 14.6 15.2 15.2 15.4 15.6 16.1 16.6
CLEARCERAM™-Z HS
1523 |t oo |C' ewss | HeNe D oz [€ e |F' (eroc0) |9 wacss)
-40~-20 12.3 12.7 12.8 12.9 13.0 13.2 13.5 13.9
-20~0 12.7 13.1 13.3 13.4 13.5 13.7 141 14.5
0~20 13.2 13.5 13.8 13.9 14.0 14.2 14.6 15.0
20~40 13.7 13.8 14.3 14.4 145 14.7 15.1 15.6
40~60 14.1 14.2 14.8 14.9 15.0 15.2 15.7 16.2
60~80 14.6 14.6 15.3 15.4 ii515) 15.7 16.2 16.7
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4-1 #3KiEZ  Powder Method BERE BERE

CLEARCERAM ™-ZD{LZ it AfkiE. BAEZE
WFIES (JOGIS) MIBDRMEAEICK > T
LTVWEY, Ffee M7IVAYEIRDOWTIE. F\
SHEDRETHELTVET,
FiEE425~600pmICEERENfc  CLEARCERAM ™-Z
EILESS LY. AREOHICAN. ZThEREK
DANS>FREASARAKT S ZATICANT. #E
KERTEON LB L. MBEHKAS ADERA
(wi%) ZEHLET.

H. REEWKEDE EFMK (pHE.5~7.5).
BRI D & E1X0.0INREER KA. W77 IV A U D
L EROANFEY —HAKBAREEALTVET,

The Chemical Resistanceof CLEARCERAM™-4s
determined usinga testing method written in Japan
Optical GlassIndustrial Standards (JOGIS). The alkali
resistanceis determined by Ohara's own method.

For testing, CLEARCERAM™.-Zs milled to a grain size
of 425~600pm. Then it is kept in boiling water for 60
minutesin a quartz flask which is situated in a platinum
basket. The reduction in weight (wt%) is determined
after this process is complete and the material is
allowed to dry. We use Pure Water(pH6.5~7.5), for the
Water ResistanceTest, 0.01N Nitric Acid solution for
the Acid ResistanceTest, and 0.1N NaOH solution for
the Alkali ResistanceTest.

CLEARCERAM ™ -Z ik i X I 2IRIBH AKX F
WHT s (JOGIS) MIGHIRIE A A#ITIEM. it
TR 2 FE/N R B RO UAREEA TR

MRE, 1% CLEARCERAM ™ -Z FFES ZE 425~600um
WHE, AERBEBERHSNESR, HFREBIRER
FIWAERERERTR, KRR 60 28, EizIE
FERHBEMRTRE, BEEERNRD Wi%) .
BN, EFITET KM RS fE ALK (pHE.5~7.5) |
MBI MRS 2 0.01N FEERATR, BRI Nistad (8
F0.IN SEE8LHER,

CLEARCERAM ™ -Z )L B2 A 1 RARIE H AN 2
WIS (JOGIS) MIBMHBEA ZETT,
BRI R PR B ROAR AR TR

ISR, # CLEARCERAM ™ -Z BFEEZE 425-600um
R, ABBERERSNES, BREREBRER
FIWARERERTR, KRR 60 H#, ExaiE
STERATREE MR RE, BESENES W%) .
SN, ABIER KRR ERLK (pH6.5~7.5) |,
THELIE RIS GERD 0.01N FEEIAIR,  TiteRie R s ms
FA 0.1N SEKINER,

CCZ Regular CCZ HS ;;g ;‘%
Mkt Water Resist. fijkis Mkl Rw 24k Class2 | 1# Class1 JOGIS
MEE  Acid Resist. B MEKE  RA 14 Class1 1% Classt JOGIS
MW7 IbAUE  AkaliResist. TfEiE fgtE Ralk 0.25% 0.19% OHARA

CLEARCERAM ™-ZI3 b ZMHFHENRIIFTH Y.
—BHEHS ABLUREHS RN, Bhicht
AMEFLTVET,

CLEARCERAM™-Aas excellent chemical properties
and offers better chemical resistance than amorphous
glasses.

CLEARCERAM ™ -Z b 21 8, 5—MRINIE
RAFIEEAA L BE BRI,

CLEARCERAM ™ -Z ML 245 1 tH &, B—RIKTE
RABEIEAL BT BRI ER M,

CLEARCERAM™-Zow#E®E (AFMi&)
Polished Surface of CLEARCERAM™-Z (AFM)
CLEARCERAM ™ -Z Mgt E (AFM E{&)
CLEARCERAM ™ -Z MR (AFM [E{R)

Rwms: 0.15nm Ra: 0.12nm

CLEARCERAM™-Zi. BFLANIVOWMEMIAFAETY .
CLEARCERAMT™-Z can be precisely polished to extremely low surface roughness values.
CLEARCERAM ™ -Z Al TR FRAMIFEMN T
CLEARCERAM ™ -Z WJ A 7[5t 74 31 A A i T

2\

5-1 (FIEIRIME  \olume Resistivity ~ {FREIFESE

ZREICHT ZHERAEERLET, ERE T HAEREMEE,
Volume Resistivityat various temperatures. FRETHREFEERE,
BE  Temp CLEARCERAM™-Z Regular CLEARCERAM™-Z HS
BE BE (O (Qecm) (Qecm)
25 1.5x10 6.4x10 "
100 1.8x10 *° 2.9x10 "
200 8.6x10 ° 1.9x10 °
300 1.0x10 ° 6.4x10 7
400 1.2x10 7 6.1x10 °
500 1.5x10 ° 1.5x10 °
600 3.4x10 ° 3.8x10 °
700 9.8x10 * 1.0x10 °

logo (Q-cm)

100 200 300 400 500 600 700
Temperature (‘C)

®7 CLEARCERAM™-ZD&REICHITBloge (p: HHIERE)
Chart No.7 Volume resistivity of CLEARCERAM™-Z at various temperatures.

[ 7 CLEARCERAM ™ -Z I ZBE T logo (o: #IRMMEE)
7 CLEARCERAM ™ -Z ZRE T logo (o: EMEME)
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H A4 Helium Permeability and Outgassing ~ Sithtia: miEiEas

AUYLEB (x 10" Pa - m¥/sec.)
Helium Permeability: Unit  x10"" Pa-m*sec.

6-1 AUYLEBHME  Helum Permeabilty SSSEX SRZEEX

S5HBEE (x10 "' Pam  *fsec.)
SRMEEE (x10 " Pam  */sec.)

25°C 100°C

200°C

300°C 350°C

<o.1 <o.1

2.6

5.4 8.6

XAUD LERERHERAE: 0.1x10 " Pa - m*/sec.

@ Sensitivitylimit of heliumpermeability test: 0.1x10"" Pa-m3/sec.

CLEARCERAM™-Z(3% M5 RODMEMN ST
NTVWETH. BREETHRLEE LTH, HEHS
MHENDHRES - BRBEXHASRERAETSHY.
EBRBSOBMEAANZEA LS Y EHA. £2T.
BEXEEDEVEREN CTCCLEARCERAM™-Z %M
LTh. RBEBRIZELEHYEEA.

o HERIFEEH'S 1,000 CE CCLEARCERAM™-Z
ZM# LT & EDHHARBRHEREY.

CLEARCERAM™-Zs composed of various elements,
but the level and the type of outgassingis comparable
to quartz glass.There is little emissionof metal based
gas and CLEARCERAM™-Zvill not contaminate high
level vacuum chambers.

®CLEARCERAM™-Zwas heated from room
temperature to 1,000°C for the outgassingtest.

O S FEEMIIARIRE: 0.1x10 ™ Pa- m®/sec.
OSRBEEMIRANBIRME: 0.1x10 ™ Pa- m®/sec.

6-2 BRHRKFME Outgassing HSHE HKEE

CLEARCERAM ™ -Z BAARM ST MM, B
ERLENMAMNRRRENSERSMES AERK
BIERE, LERELBRSNHRS A, B, BIE
HEHESERSIEENERA CLEARCERAM ™ -Z 5
RREREENTR.

O i1 21RIE, 1§ CLEARCERAM ™ -Z \EB MM
) 1,000 CRBEHSELNER,

CLEARCERAM ™ -Z AR ISR 2 8BL, 1B7E
BRI R TR R U O R AL ) 1 B L 2
BER, #FRESBAONERRE. Fl, BfE
TEAZERSMEENER CLEARCERAM ™ -Z 1
FEEREENTR.

o ER 2RI, 1% CLEARCERAM ™ -Z #A =3B NEA
5 1,000 CEREMRBIENER,

EUVLARZR7#7AX+L—t CLEARCERAM™-Z

EUVL Mask Substrates made of CLEARCERAM™-Z

D

FAF EUVL 18R _E# CLEARCERAM ™ -Z
FIR EUVL ##REAR £# CLEARCERAM ™ -Z

CLEARCERAM™-Z(&, T WEIC THB@RER
& (8- 829 K2 ZLTVET,

The internal quality of CLEARCERAM™.-Zs controlled
with the sizesof the products shown below:

CLEARCERAM ™ -Z 21RE T R # 1T MR R
WiE (SE. &Y. BKE) .

CLEARCERAM ™ -Z 2B T R #ETAERE
MERE (RiE. 29, K2 .

7-1 W% ProductSize  =RAAE ESHRE

& Width E RE /
5MZE Diameter HE HE

BEE Thickness BE EE RE Llength KE EE

~200 mm ~80 mm ~3,200 mm
200 ~500 mm ~80 mm ~700 mm
~ 1500 mm ~300 mm =

XERDYA XD TELICE L TId. THHE T,
®|ncase of a material requirement for product sizeswhich are
outside of the range shown above, pleaseconsult us.

O X T ERRTBUSMIER, EHE.
ORI BRRTBIMIER, iR,

7-2 @ « Y Bubbles and Inclusions SERY SEEY

CLEARCERAM™-ZDja - EMFRICDVNTLUTICRLE T, CLEARCERAM ™ -ZS3E. RYMFRINTFHIR.
CLEARCERAM™-Z(Dja., RYICH T HREIFEE. BR X TF CLEARCERAM ™ -Z RSAMRY, BE
FRIBBAZRHOAMMUALDEDERFLELTVET. ELUERKBAERA 0.1mm L EHARENR,

The chart shows the classificationof bubbles and inclusionsof ~ CLEARCERAM ™ -Z (958, EYERIN TR,
CLEARCERAMUYZ. This classificationincludesall bubblesand ¥ CLEARCERAM ™ -Z NEBMEY, B

inclusionsmeasuring= 0.1mm. RYESHBAEES 0.1mm M LAREHR,

# Class ¥R H&K C1 Cc2 C3 C4 (% Standard #if 15:8)
100cm  °FRORD T E DT
The total cross-sectionof bubblesin 100cc <0.03 =0.03 =0.1 =0.25
100cm *HRSEEEEEI S ’ <0.1 | <0.25 <20
100cm °*FREEEEHERIEM (mm?)

NHIZTHEEDEWEEIFCAREREL T TORREET. O UIREH IS E NS, FLL C4 RN,
® ClassC4 standard material will be useda tighter Classisdesignated. @ 4182 ;2 545 RIIS EHIEE, 1L C4 i BIZHE,

7-3 IR  Striae Bk32  BRIE

CLEARCERAM™-ZDIRIBIRE(F. S RICIRNEDNZ  CLEARCERAM ™ -Z kIR & B AR L /AT
HT —HENSBERTRELTVET. BTSN R TTE B T,
CLEARCERAM™-ZDIRIEZFRICDWVT, LIFICRLEY.  CLEARCERAM ™ -Z HBKIEE R KA T AR :
Striae in CLEARCERAM™-Zs inspected in one direction with ~ CLEARCERAM ™ -Z fYiRIZ I & 2 AL 88 AT

highintensity light by qualified inspectors. E TR S E A H B BT,
Striae Classof CLEARCERAM™.-Zre classifiedas below: CLEARCERAM ™ -7 MBI E S4B FFIR

% Class 54 54 MEDREE ClassDefinition HoEEs 2R
c1 REHBHSNEVED | No visiblestriae TR LK P RARIE
c2 Eéég%é;ﬂffég Steerlontand | poEmamASH | IWERATASH
oo wnome | pmsome [y oo nscuams | smacomms

NI TIEEDEWMEBIFCAREREL T TOVRIEEET.
® ClassC4 standard material will be useda tighter Classisdesignated. @482 ;2 545 RIS EHIEE, 1L C4 i BiZHE,

(15
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B —B  Chart of Properties HRIYE—RR HRYE—BR

[5%%#] CLEARCERAM™-Z ZETEZERICDWVNT

BEHEI CLEARCERAM™-Z Regular HS
CLEARCERAM™-Z(EBEN—EDHATH. BERBEEBICT<OINTDONHELET, ey
HE LTctBlo. REMEIVEE AULOKRETIE. ‘:I‘_‘h;rr'nal CTE (x10 7/°C) 0~50°C 0.0£1.0 0.0:0.2
. . Properties Py—
1F£HzY) 1x 10" 1./ F A Thermal Conductivity
gfg: AESE HEE (WimeK) 151 1.54
DIRETYT, s
(AL 1EHORABMNERE L #ABDOLLEDRY) Y% YoungsModulus HEEE HEKIEE (GPa) 90 92
*1 ZODREIFPTB *?DPrecision  Interferometer CiTbNicHDTY . BIEE Rigidty NIMEE BIEES (GPa) 36 37
*2 PTB: AV EYIERZTH
RT7YVLL Poisson'sRatio SA#ALL SHALL 0.25 0.25
AR
Mechanical X—T®E Knoop Hardness SREE SHREE  Hk™ 600 (6) 590 (6)
[Reference Materials] Length Stability Over Time of CLEARCERAM™.Z Properties
HiiERE Ewh—RBE VickersHardness 4RKIEE HREE  Hv 680 730
Length stability over time HiRiEEE
Evenon a constant temperature, CLEARCERAMT™.-Zhrinksvery slightly over time. EEFE Abrasion EFEE BHEE  Aa” 62 62
Typical shrinkingrates AL/L that have been measuredfor the material samplesare about
HiiF38E  BendingStrength LHR3EE #EHsRE (MPa) 116 122
-7 *1
1x 107 per year beE  SpecificGravity HkE HhE 2.55 255
at room temperature.
(AL: Shrinkinglength of sampleper year ~ L: Samplelength) JBHfE Refractive Index #T54%E #5E  n, 1.546 1.547
*1 The measurementswere performed at PTB'sPrecisioninterferometer. A [EiE Refractive Index 5% #4= (1550nm) 1.528 1.528
F I
Optical 7 wA#  Abbe Number [IM% FIE#H vd 55.5 54.9
Properties
[&£78)] %FCLEARCERAM™.-Z B ER T KR WEREBE 500nm >0.85 >0.82
FEEBNERE Internal Transmittance
ZFHRTEL [aEifsves 980nm >0.98 >0.98
BERIBEARTE, CLEARCERAM ™ -Z thxbE& i IR MA T &4 K 4R PIERERER
TEHRAVKGEER 4 UL B9 KINA, (10mmt) 1550nm >0.98 >0.98
1F 1x 107 1./ &" fitkiE (#7:%) Water Resistance(Powder)
st K (R Tk (955  RW® A Clbsez T8 @kEsi
e S R (B5%) Acid Resistance(Powder)
(4L ¥ SEBRERE L # SBRAKE) Properties ! i (2] IRESEIE £l
. - e WRlE (9505) WM (955%) RA® Lc T Gl
* 1 ALKEMEA PTB *? MEETHIGHT IR, 122030 W7 IVAHE (H5%i%) Alkali Resistance(Powder) D 0.19%
k2 PTB: BEBIBIREATIE T (9505) Wit (9% Rk ™ 25% 19%
BEREFIE
Electrical
: fKFEIR$ITE  Volume Resistivity (Qecm)
[22%8] BIRCLEARCERAM™-Z LR R < Z:::;S R  WREER | 25 15x10 6.4x10
17
RERR S NEERE
BNfERSRETE, CLEARCERAM ™ -Z & bE i R o i M i I 8 o
B REBAEE 4 UL B KN, HJOGIS HOKOHARA
1 1x 107 1./ K@ EFERICELEL, EESNBTERBYET. YA AR BEE BT R TIAEE,
£H. XCLEARCERAM (3 # R &A1\ S DBEFEIZTT . © CLEARCERAM B a4/ NRIVEM T
(AL: 1% REMREEE L ERNFEED) BHE: BF. P14V, 7XUA) CEME: BA. EE. $E)
® Valuesin the chart may change due to ongoing development activity. O Y {E ] B e P S AT R S T okt
k1 AEREEMPTB ™ WEETHEETIH. © CLEARCERAM s registerd trade mark of OHARA INC. (Country of © CLEARCERAM Skt et/ R SER RS,
* 2 PTB: EEEFHYIERATHRE Registration: Japan,Germany and the United State)
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