B
Bayer MaterialScience
R

112000010406
PR = PR
&~ GHS
MAKROLON OD 2015
A K 2.6 IG;/?TE'J,—EIEJ 16.07.2013 HILE1# 28.01.2014

- PR TR
% |
Pl £ * MAKROLON OD 2015

PITTSI A PR R S
7 LRI &

P Z SRR A %ﬁﬂﬁﬁl?éﬁE'ﬁﬂ :
Bayer MaterialScience AG
BMS-I0-S&T-PSRA-PSI Product Safety
51368 Leverkusen, Germany

Tel: +49 214 30 25026

Fax: +49 214 30 9650035

e-mail: productsafety@ayerbms.com

B S5iae SRR 0800-008-119 F5 0800-055- 119 (L™ ittt ~ F 5py * Fifl1h)
B fEE 0 (03)591-0030 ﬁ? (03)591-0032

fi?ﬁﬁ%‘ PPRIEFRED)E L R

8324 S 2] PREMB S E 711 B 19K

%;%:(02) 8101-1000  {HE :(02) 8101-0028

SRR
?’Jmiﬁiﬁfﬂﬁmﬁﬁ
f[falfllllﬁnj ?‘,’7’};‘@ :

[GHS 73 2 i % 12«

7 H =
(-GHS 73 BT e i 0T o

= TR
O U

SRAK £ VR

1/6 BMS_SDS_TW / TW



B
Bayer MaterialScience
R

112000010406
P = R
( GHS
MAKROLON OD 2015
48 2.6 (55 F1#116.07.2013 HISE 1 28.01.2014

‘

P4~ AT
AR

[[gmg,}l;[,ﬁj %EJ%'FUKLLF“%[ e :{ AJE A B E = Jﬁgg*{lq}“ﬂ%;:‘ui}ffﬂ 'i J:j,l"éj I—JIéE‘y IJ’ERL,PK;
Y#%¥€\r?xﬁmrlf;j”ql o It & f_ﬁ_@ %%[ ;,nylgfﬁﬁﬁ [J’:Jz

PPN e Sl mam ek & i F R o 3 B RLRT  TPPIRDS SR RORIR SRR

Iy
’

R ki
SRR R RS o RO, T TR0, 19T, (A
PITTSI £ PR O

SR S (TR, VB, B SO [CPIIRRIIOR (G R e
SEENELAT
lzié-igp °

Y * BN
#{ IHJF r‘gﬁ%yﬂ%rhp_Pg%ﬂ [

IGO0 R o

+L
’

TR 3

B % S ~ (AW ATET: | i) |

PR AR SRS ARL - oI 5 -
3 PE TR i RS L a3 -

=V EERERY
' E B
éﬁ%um%zw i PR D B SR [IOFTR W SRR - L LSRR/
Pk [El TN % 8 A A {E AT I/;{,gfl[i

2/6 BMS_SDS_TW / TW



Bayer MaterialScience

B

A
BAYER

E

R

112000010406
Pl = ErR
& GHS
MAKROLON OD 2015
A5+ 8 2.6 (S F!1#116.07.2013 FIE 19 28.01.2014
*},@ér‘%@ H }“T} Fl JTEIFE%En%]jF EgN|

PIERAAIVE o TR T [

& 2 PR (i M E):
ST (KSR <

e N 75 I (R R R -

LS SRR

B P

LI i L e

SER » B3 PITHILY P - (525 AR 575

e 7 e R T T
et
ST IR [HE R | A i
i 4 A
= (CEILIN
(CAS-No.) G)
i phenol 108-95-2 | TW OEL " ’J\E‘j 5 ppm
FI ﬁ‘ér 19 mg/m3
EREES
FHEL
(TW
i phenol 108-95-2 | TW OEL i peAts A R A o
#%  chlorobenzene | 108-90-7 | TW OEL "ol {75 ppm
E'Eﬁér 345 mg/m3
EREES
FHEL
(TW
ﬁ‘i%’fﬁjﬂ
Hit *;}Eﬂbi PR o MEEN 143008 5 F PR SRS I8 o
i
Frafpyd = = ZFPR 5 EN 374:
FE T - PVC(>= 0.5%F)

“E',‘éi@ 5 AU E 3t Sl B E AR

N3
E:iEE‘LEHWJ

R -

3/6

BMS_SDS_TW / TW



Bayer MaterialScience

PO 2 TR
f* GHS

MAKROLON OD 2015
W4 B 2.6

(S5 F11#116.07.2013

B

A
BAYER

E

R

112000010406

FIEE 18 28.01.2014

KT PRI
& FPIFRAR -

Je s PRI [~ERETT

HH P (R

PIEGINE: 2
Lk [ty Il
Sk AT
pH: Tl"
g >130 - 160 °C
08l /3 (S AN E Y BRI T
AHRVES T
Gy AA%1.2 - 1.4 g/em?
HE 600 - 700 ke/m3
ERIGIES BT IR
FIINEVE Tl
Rl > 450 °C
53 R >=380 °C
T TR

BN Ay s

iy 3 e s

(ERRE: T R R - R SR o

7 W e B R

I

/“"J‘TZ"I °
Y

R B DU T 2 G TR 2 T R TRAL (B s 1

« R
(S PR R YR,

EESLIE, B T B -

4/6

BMS_SDS_TW / TW



B
Bayer MaterialScience
R

112000010406
A EETT )
#~ GHS
MAKROLON OD 2015
2.6 (S5 F11#116.07.2013 HISE 1 28.01.2014

42 - FERYE

UGN Al I R
B 2R & R TEpuRyR

&

5 o

F ik 4 rT TS o P DRI T IR IR R - E S e S NIES
R TN 2

4= BB R
BB ~ 50 P R R -
G S RO B P05 1 ENC)SRIEHR ™ | (1 57 KA
REIEE Y
AR PSSO = (g PR ) A% S e F T
[FUSTRIS ©  BR BB 0 0 BUAT R A g -

o T SRR S TR ) R P DE R IR
(EI T A e Il R 55 ?%I[ﬂll[if s I#E[;%gﬂﬁlﬁlu A Eﬁ,ﬁg)j[\?ﬁdi j, i #iﬁ&wih [F[[L[;f GIEIE

o P SRR
=) s £
IATA s £
IMDG s @ £
R L IRl .

I -

4 I~ PFAERE
EJI FEHAPRIZEER 6 P82 puib 2 - EREERURH T/ %

5/6 BMS_SDS_TW / TW



Bayer MaterialScience

el = R
f* GHS

MAKROLON OD 2015
B4 5K 2.6

(577 F 18 16.07.2013

B

A
BAYER

E

R

112000010406

FIELE 11 28.01.2014

e ?_—[:J:;[
S 2
T Bﬁa?ﬁ”ﬁ%””@? ESEE s |
SR 5p 2 R

A PG

4+ ~ H PR
PP 2 R Ay o I SEPIERVNAS .
ERLE
Bt s 110497 7] TR A58 2 7354

KR -
TR PR AR E U Tl

W

_—Ul

i f : (02)8101-1000

5
WA fHETERR O
?i[ﬁ‘ﬁ%

NN

ks

S E N(DF

Xl f‘&ﬁl%iﬁﬁ[

1= = e Pt R P R B S FURLYS R Y, E"ﬁﬁHEEJI LB RV = AR, R 3R

BB  ET
[P B 2R il P -

[FIFIFLJ (B R [ A s Ji}ﬂ@’rpﬁ H“HJ;{;’”EHL;FEIE%J

6/6

BMS_SDS_TW / TW



Material Safety Data Sheet

1.Substance identity and company contact information

Product name:
Company:
Address:

Telephone Number:

Emergency Telephone Number:
FAX Number:

Recommended use and restraint:

2.Hazards identification
GHS classification

Physical and chemical hazards

Adverse human health effects

Environmental effects

Label element
Symbol:

Alert Words:

Conductive ZnS—-8i02 Target

T WE-3101 (1/7}

Date of making : 25 Jan, 2013

MMC ELECTRONIC MATERIALS TAIWAN CO,, LTD.
NO.20-1,JIANGUO RD., TANZIH DISTRICT, TAICHUNG CITY 42760, TAIWAN

(RO.C)

886-4-25320173
886-4-25320173
886-4-25324777
Sputtering Target

Sort of Gunpowder

Combustibility, lgnition gas
Combustibility, Ignition aerosol
Oxidizing gas

High pressure gas

Ignition liquid

Combustibility solid

Self reaction chemical

Spontaneous combustion liquid
Spontaneous combustion solid

Self heating chemical

Water reaction combustibility chemical
Oxidizing liquid

Oxidizing solid

Orgarntic dioxide

Metal corrosive substance

Acute toxicity(Oral)

Acute toxicity(Dermal)

Acute toxicity(Inhalation:Gas)

Acute toxicity(Inhalation:Steam)
Acute toxicity(Inhalation:Dust)

Acute toxicity(Inhalation:Mist)

Skin corrosive, Irritation

Heavy injuries to eyes, Irritation
Sensitization of respiratory organs
Sensitization of skin

Variation of germ cell

Carginogenicity

Genital toxicity

Specific target organs, General toxicity
(Single exposure)

Specific target organs, General toxicity
(Repetition exposure)

Hazardous of Inhalational respiratory organs
Acute hazardous top the aquatic
Environmental

Chronic hazardous top the aguatic
Environmental

Danger

Out of classification
Out of classification
Out of classification
Out of classification
Qut of classification
Out of classification
Out of division

Qut of classification
Out of classification
Out of division

Out of division

Out of division

Out of classification
Impossible to classify
Out of classification
Impossible to classify
Qut of division

Qut of division

Out of classification
Qut of classification
Impossible to classify
Out of classification
Impossible to classify
Impossible to classify
impossible to classify
Impossible to classify
Out of division
DivisionTA
Impossible to classify
Division1 (Respiratory organs)

Division1 (Respiratory organs, kidneys)

Impossible to classify
Out of division

Out of division



T WE-3101 (2/7)

Hazards information: Inhalation; hazardous,

Likely to get cancger.

Impediment of the respiratory organs.

Impediment of the respiratory organs and kidneys by long— term or repetition

exposure.
Caution: [Safety Measure]

Get the instruction manual before use.

Not to handle until understand all safety directions.

Wear appropriate protections (gloves, eyeglasses, dustproof mask).

Use well ventilated area only and set up partial ventilation system according to the
citcumstances,

Wash hands and face carefully and gargle after use.

Avoid exposure by using personal protective equipment and ventilation system,
Not to inhale dust and fumes.

Not to do eating, drinking and smoking while using.

[First aid]

If having indisposition, arrange for transport to nearest medical facility for
examination and treatment by a physician.

In case of an exposure or risk of it, arrange for transport to nearest medical facility
for examination and treatment by a physician.

[Storage]

Store in warehouse with roof and not to contact water, humidity or acid gas.
Store in locked place.

[Disposal]

Obey the relevant law as to the disposal of wastes,

3.Chemical composition and data on components
Chemical substance

[Zns] [si02]
Chemical compesition: ZnsS Si0,
Other name: No information No information
Element: ZnS (Zinc Sulfide) Crystalline silica, quartz
Chemical distinction No information No information
(Chemical formula or
structure formula):
CAS No: 1314-98-3 14808-60-7
Reference Number in PRTR: 1-572 (1)-548
Gazetted List in Japan:
Contamination and stable No data No information

additive contribute

classification:

Concentration or No information No information
concentration range:



4.First—aid measures
Inhalation:

Skin contact:

Eye contact:

Ingestion:

Expected acute symptom or in
behind:

Most important indications or
symptom:
Protection for rescuer:

5.Fire—fighting measures
Extinguish media:

Forbidden extinguish media:
Special hazards:

Special extinguish way:

Protection for fire—fighters:

6.Accidental release measures

Caution for the human body,
protective and emergency measure:

Gaution for the environment:

Retrieve, Neutralization:

Containment and cleaning way :

Prevention of secondary disaster:

T WE-3101 (3/7)

Move sufferers to place filled with fresh air, and let repose with posture easy to
breath.

Blow nose and gargle.

Arrange for transport to nearest medical facility for examination and treatment by a
physician.

Flushing with water and soap immediately.

Arrange for transport to nearest medical facility for examination and treatment by a
physician immediately.

Gentry rinse the affected eyes with clean water. In case of wearing contact lens,
better to remove them.

I irritation persists, arrange for transport to nearest medical facility for examination
and treatment by a physician.

Arrange for transport to nearest medical facility for examination and treatment by a
physician immediately.

Arrange for transport to nearest medical facility for examination and treatment by a
physician immediately.

If ingest in quantity, drink water or saline solution and spit cut.

Rinse mouth with water.

If ingest in quantity, likely to cause vomit, diarrhea, stomachache, fever and joint
pain.

Likely to irritate skin, eyes, bronchus and nose and cause inflammation.

Inhalation: cough.

No data

No data

Incombustible jtself.
Fire of the periphery: Use extinguish media according to the fire circumstances.

No information
Occurrence of dust.

Likely to slide if powder remaining on the floor by water used for extinction.
Containers are likely to explode by heating.

Move containers from fire area if not in danger.

In case of impossible to move, sprinkle containers and the periphery to cool.

Fire~fighters should wear proper protective(heat-resistant) and self-contained
breathing apparatus with full facepiece operated in positive pressure mode.

Wear protective eyeglasses and respirators to avoid inhaling dust.

Ventilate sufficiently until complete disposal. {Indoors)
Keep out without authorized personnel.

Use proper personal protective equipment as indicated in Section8 to avoid
contacting eyes and skin or inhalation of gas or fumes.

Stay windward.

[eave lowland areas.

Isolate all direction with appropriate distance as leakage area immediately.
Caution not to affect the environment by discharging rivers,

Avoid emitting to the environment.

Sweep leakages and retrieve empty containers. Afterward dispose it.

Prevent dispersion by moistening with water. After that, flush with a mass of water.
(Caution: Aveoid emitting to the environment.)

Stop leaking if not in danger.
Prevent from discharging rivers by piling up with sandbags.
Dispose frequently. Likely to slide if remaining on the floor .

Remove All ignition source immediately.
(Smoking nearby, spark and flame is prohibited.)



T WE-3101 (4/7)
7.Handling and storage

Handling:
Technical measure: Do appropriate engineering controls and use proper personal protective equipment
as indicated in Section8.
Ventilation: Do appropriate ventilation as indicated in Section8.

Caution for safety handling: Get the instruction manual before use.
Not to handle until understand all safety directions.
Make the work place well ventilated and use partial ventilation systems where dust
occurs. (Indoors)
Wash hands carefully after use.
Not to contact, inhale and swallow.
Use adequate ventilation{exhaust) to keep airborne concentrations under the fimit
of exposure,
Not to do eating, drinking and smoking while using.

Avoidance of contact: Refer to Section10.
Storage:
Technical measure: Set up facilities equipped with adequate lighting and ventilation to store and handle

dangerous objects in storage place.
Hazardous Polymerization: Refer to Section10.
Conditions to storage: Not te contact acid gas.
Store in warehouses with a roof,
Avoid high temperature and high humidity.
Store in locked place,

Materials of containers or  Glass, polyethylene, polypropylene ete,
package:

Keep in closed and undamageable package, but no regulation of package or
containers.

8.Exposure control and personal protection
Control concentration: Not set,

Allowance concentration{Exposure
limit, Biclogical exposure

indicator) :
ACGIH ZnS: Not set,
ACGH {2006ver.) TLV-TWA Si02: 0.025mg/m° A2
Engineering Controls: Make the work place well ventilated and set up partial ventilation systems where

dust occurs.

Facilities storing or utilizing this material should be equipped with an eyewash
facility and a safety shower. Use adequate ventilation to keep airborme
concentrations under the limit of exposure,

In case of occurring dust or fume in high temperature process, set up ventilation
device to keep air pollutive substances under control concentration.

Personal Protective Equipment:

Respiratory organs: Use appropriate respirators (dustproof mask).
Hands: Wear appropriate protective gloves.
Eves: Wear appropriate protective eyeglasses{standard glasses with side board type,

gogeles type, side shield type)
Skin and Body: Wear appropriate protective clothing and face protections.
Sanitary measure: Wash hands carefully after use.



9.Physical and chemical properties

Appearance, physical
state,form,color;

QOdor:

pH:

Melting point,
GCoagulating peint:

Boiling point, Initial boiling
point and Boiling range:

Flash point:
Explosion range:
Steam pressure:

Steam density(Air=1):
Specific Gravity:
Solubility:

Octanol/Water Partition
Coefficient

Spontaneous combustion
temperature:
Decomposition temperature:
Threshold of odor:

Evaporation speed
(Butyl acetate= 1):

GCombustion property
(Solid, Gas):

Viscosity:

10.Stability and reactivity

[Zns]
Chemical Stability:

Incompatibilities with

Other Materials:

Conditions to Avoid:

Hazardous Polymerization:
Hazardous Decomposition Products:
[sioz]

Chemical Stability:

Incompatibilities with
Other Materizls:
Gonditions to Avoid:

Hazardous Polymerization:
Hazardous Decomposition Products:

[ZnS]
White to vellow, powder

Qdorless
No data
1180°C (sublimation)

Sublimation

Incombustible
No data
No data

No data
41g/ml
0.065mg/100 H20(at 18°C)
Mo data

No data
Sublimation

No information
No data

No data

No data

T WE-3101 (5/7)

[sio2]

Colorless, white or black, purple, green
discoloration crystal

No data
No data
1610°C (Melting point}

2230°C (Boiling point)

Incombustible

No data

10mmHg (1732°C) [conversion value
1333Pa(1732°C)]

No data

2.5

Insoluble

No data

Incombustible

Mo data
No data
No data

No data

No data

Considered as stable under storage and handling conditions at law,

Sublime by heating.

Oxide gradually in the air and generate zinc sulfate. (In case of containing water)

No data

Sunlight, heat.
Strong acid.

Sulfur oxide, hydrogen sulfate,

Stable under the normal handling conditions. (reom temperature)

React with strong oxidizing agents and likely to cause fire and explosion.

React with hydrogen fluoride
Diffusion of dust.

Strong oxidizing agents, hydrogen fluoride

Nothing



11.Toxicological information

[Zns]
Acute toxicity:

Skin corrosive, Irritation:
Heavy injuries to eyes-
[rritation:

Sensitization of respiratory
organs or skin:

Variation of germ cell:
Carcinogenicity:

Genital toxicity:

Specific target organs,
General toxicity:

(Single exposure):

Specific target organs,
General toxicity:

(Repetition exposure):

Hazardous of Inhalational
respiratory organs:

[si02]
Acute toxicity:

Skin carrosive, Irritation:
Heavy injuries to eyes-
Irritation:

Sensitization of respiratory
organs or skin:

Variation of germ cell:
Carcinogenicity:

Genital toxicity:

Specific target organs,
General toxicity:

(Single exposure):
Specific target organs,
General toxicity:

(Repetition exposure):
Hazardous of Inhalaticnal
respiratory organs:

12.Ecological information
Acute hazardous top the aquatic
Environmental:

Chronic hazardous top the aquatic
Environmental:

Oral: Out of division
Dermal: Qut of division
Inhalation (steam) : Impossible to classify
Inhalation (dust. mist) : Impossible to classify

Likely to irritate nose, throat and tracheas.

No data
No data

No data
No data
No data

No data
Mo data

No data

No data

Oral Impossible to classify because of insufficient data.

Dermal No data
Inhalation No data
No data

Impossible to classify

Sensitization of respiratory organs: No data

Sensitization of skin: No data

Qut of division

Division1A

Likely to get cancer,

IARC Groupl (Carcinogenic for human body.)
No data

Division1 {Respiratory organs)

Impediment of the respiratory organs.
Division1 (Respiratory organs, kidneys)

No data

Qut, of division

Out of division

T WE-3101 (6/7)



T WE-3101 (7/7)

13.Disposal considerations
The rest of waste: QObey the relevant law as to the disposal of wastes.

Dispose by manufacturers in case of returning backing plate etc. to reuse.

14.Transport information

IMAG(P.4157)Class None Known,
ICAO/IATA:Class None Known.
UN/NA None Known.

15.Regulations
US federal regulations No information
TSCA is not required.

International regulations Ne information
Canadian Domestic No information
Substance list; None known,

Information about limitation of use: For use only by technically qualified individuals.

16.0ther information The information is revised by the new knowledge. Although the information herein is
based on the best of our knowledge, we cannot guarantee the accuracy or
completeness of the information contained.



Material Safety Data Sheet

1.Substance identity and company contact information

Product name:;

Company:

Address:

Telsphone Number:
Emergency Telophone Numbaer:

FAX Number:
Recommended use and restraint:

2 Hazards identification
GHS classification
Phyzical and chemical hazards

Adverse human health affacts

Environmental aeffects

Label sloment
Symbol:

Alert Words:

TeGeSh Target

T ATZ-11J09(1/8}

Date of making : 08 Sep. 2011

MITSUBISHI MATERIALS CORPORATION
KFGC Bldg.8F,1-6-1,YOKOAMI,SUMIDA-KU, TOKYO 130-0015

81-3-5819-7320

B81-79-568-2300(MITSUBISHI MATERIALS Co. Sanda Plant)

81-3-5819-7321
Sputtering Target

Sort of Gunpowder
Combustibility, lgnition gas
Combustibility, Ignition aerosol
Oxidizing gas

High pressure gas

Ignition liquid

Combustibility solid

Self reaction chemical
Spontaneous combustion liquid
Spontaneous combustion solid
Self heating chemical

Water reaction combustibility chemical
Oxidizing liguid

Oxidizing solid

QOrganic dioxida

Metal corrosive substance
Acute toxicity(Oral)

Acute toxicity(Darmal)

Agute toxicity(Inhalation:Gas)
Acute toxicity(Inhalation;Steam)
Acute toxicity(Inhalatiom:Dust)
Acute toxicity(Inhalation:Mist)
Skin corrosive, liritation

Heavy injuries to eyes, Irritation
Sensitization of respiratory organs
Sensitization of skin

Variation of germ cell
Carcinogenicity

Genital toxicity

Specifio target organs, General toxicity
{Single exposure)

Specific target organs, General toxicity
(Repetition exposure)
Hazardous of Inhalational respiratory

Acute hazardous top the aquatic
Environmental

Chronic hazardous top the aquatic
Environmantal

Sk

Danger

Out of classification
Out of classification
QOut of classification
QOut of classification
Out of classification
Out of classiflcation
Impossible to classify
QOut of classification
Out of classification
Qut of division

Qut of classification
QOut of division

Qut of classification
Out of classification
Out of classification
Impossible to classify
Division3

Impossible to classify
Out of classification
Impassibla to classify
Impossible to classify
Out of elassification
Division2
Division2A~2B
Impossible to classify
Impossible to classify
Impossible to classify
Impossible to classify
Division2
Division2(peripheral nerves),

Division3
(irritation of the raspiratory tract)

Division? (respiratory organs}

Impossible to classify
Impossible to classify

Impossible to classify




T ATZ-11409(2/8)

Hazards information; Hazardous, in case of ingestion.(Oral)
Skin irritation
Strong eye irritation
Likely to have a bad influence on genital faculty or fetus.
Likely to cause impediment of peripheral nerves or irritation to the respiratory
organs,
Minute powder can be ignitable or likely to cause dust explosion.
Dermal absorption is hazardous.
[rritate mucous membrane of eyes.
Irritate lungs and the upper respiratory tract
Likely ta affect kidneys, liver or blood.
Likely to cause impediment of respiratory organs by long— term or repetition
exposure,
Caution: [Safety Measure]
Not to handle untfl understand all safety directions.
Not to do eating, drinking and smoking while using.
Avoid exposura by usihg personal protective equipment and ventilation system.
Wear protective gloves, eyeglasses and faca protections,
Not to inhale dust and fumas.
Wash hands carefully after use,
Use outside or a area with good ventilation conly.
Use protections for respirators,
[First aid]
Eve contact; Gentry rinse the affected eyes with clean water, In case of wearing
contact {ens, better to remove them.

If eye irritation persists, arrange for transport to nearest medical facility for
examination and treatment by a physician,

Skin sontact: Flushing with water and =soap,

if fee} skin irritation, arrange for transport to nearest medical facility for
examination and treatment by a physiclan,

Take off the dirty work clothes.

Wash the dirty work clothes in case of reuse.

In case of an exposure or risk of it, contact a physician,

Ingestion: Arranga for transport to nearest madical fasility for examination and
treatment by a physician immediately. Rinse mouth with water.

In case of inhaling, move sufferers to place filled with fresh air, and let reposs with
posture easy to breath, And contact a physician immediately.

If having indisposition, arrange for transport to nearest medical facility for
examination and treatment by a physician.

{Storage]

Store in locked place.

Intercept from the sunlight and store in location with good ventilation.
[Disposal]

Obey the relevant law as to the disposal of wastes.

3.Chemical composition and data on components
Chemical substance

[Tel [Ga]
GChamical composition; Te Ge
Other name: No information No informatian
Elsmant: Te (Tellurium) Ge (Germanium)
Chemical distinction Ne information No information
{Chemlcal formula or
structurs formuta):
CAS No: 13494-80~9 7440-56-4
Refsrence Mumber in Not applicable Not applicable

Gazetted List in Japan:

Contamination and stable  No information
additive contribute
classifieation:

No information

Congentraticn or No information No information

concemtration range:




Chaemical composition:
‘Other name:

Elemont

Ghemical distinetion
{Chemical formula or
structure formula);
CAS No:

Referance Numbar in
Gazettad List in Japan:

Contamination and stable
additive contribute
classification:

Concentration or
concantration range:

A Flrst—-aid measures
Inhalation:

Skin contact:

Eya contaci:

Ingestion:

Expected acute symptom or in
bzhind:

Most important indications or
symptom:
Spacial caution for physician:

5. Fire—fighting measuras
Extinguish media:

Forhidden extinguish media:
Special hazards:

Special extinguish way:

Protaction for firg—figitters:

sb] T ATZ-11409(3/8)

Sb

No information
Sh {(Antimony)}
No information

7440-36—0
Not applicable

No information

No information

Move sufferers to place filled with fresh air, and let repose with posture easy to
braath.

Contact a physician immediately.

If having indisposition, arrange for transport to nearest medical facility for
exarnination and treatment by a physician,

Take off the dirty work clothes.

Flushing with water and soap immed|ately.

If feel skin irritation, arrange for transpert to nearest medical facility for
examination a2nd treatment by a physician,

Arrangs for transport to nearest medical facility for examination and treatment by a
Wash the dirty work clothas in case of reuse,

Gentry rinse the effected oyes with clean water, In case of wearing contact lens,
better to remove them,

If irritation persists, arrange for transport to nearest medical facllity for examination
and treatment by a physician.

Arrange for transport to nearast medical facility for examination and treatment by a
physician.

Contact a physician immediately.

Rinse mouth with water.

Arrange for transport to nearest medical facility for examination and treatment by a
physician.

Make sure of remaining consclous and make spit out,

Inhalation: Lethargy, dryness of mouth, metallic taste, headache, smell of garlie,
nausea, cough, vomit,

Eys contact: Redness, pain, drug wound.

Skin contact: Redness, pain, drug wound, dryness of skin.

Oral ingestion: Stomachache, constipation, vomit, sultriness, diarrhea and death,
And refer to section “Inhalation”

No information

Medical progress observation is essential.

Dry sand, graphite powder, G-1(R) or Met-L-X powder {extinguish media :sodium
chloride base), dry chemicals.

Water, foamy extinguish media, CO2

Likely to occur irrltate, toxic or corrosive gas and fumes by fire.

If usa water in case of metal firs, likely to occur hydrogen gas.

Move containers from fire area if not in danger.

Desirable sealing way and choking extinguish in case of metal fire.

If impossible to put out a fire, keep combusting until it burns out with securing the
periphery.

Fire—fighters should wear proper pmtactive(huat—resistant) and self-contained
braathing apparatus with full facepiecs opsrated in positive pressure mode.




6.Accidental raleass measures

Caution for the human body,
protective and amargency maasure:

Caution for the environment:

Retrieve, Nautralization;
Containment and cleaning way :
Prevention of secondary disaster:

7.Handling and storage
Handling:
Technical measura:

Vantilation:
Gaution for safety handling

Avoldanos of contact;

Storage:
Tachnical measurs:

Hazardeus Polymerization:
Conditions to storage:

Materials of contalners or
package:
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Keep out without authorized personnel,

Isalate all diraction with appropriate distance as leakage area immediately.
Use proper personal protective equipment as indicated In Section8 to aveid
contacting syes and skin or inhalation of gas or fume.

Not to contact leakages and broken containers without appropriate protective
work clothes. Not walk in them.

Stay windward,

Leave lowland arsas,

Caution not to affect the environment by discharging rivers.

Avoid emitting to the snvironment.

Swsep [sakages and rattieve empty containers.

Stop leaking if not in danger.

Dispose frequently, Likely to slide if remaining on the floor .

Removs All ignition source immediately. (Smoking nearby, spark and flame is
prohibited.}

Prevent from flowing into ditches,sinks basements or closed place.

Do appropriate engineering controls and use proper parsonal protective aquipment
as indicated in Section8.

Do appropriate ventilation as indicated in Section8.

Not to handle until understand all safety directions.

Not to contact, inhale and swallow.

Not to get in eyes.

Not to inhale dust and fumes.

Not to do eating, drinking and smoking while using.

Wash hands carefully after use,

Use outsida or well ventilated area only.

Do alactrostatic measure. Wear conductive work clothes and put on conductive
safety shoes .

Use adequate ventilation{exhaust) to keep airborne concentrations under the limit
of exposure,

Refer to Section10,

Storage place should be fire~resistant structure(wall, pillars, floor} and beams
should be made of incombustible materials.

The raof of storage place should be made of incombustible materials and roofed
over with metal plate or other light incombustible materials besides not to set up
the ceiling.

Make the floor of storage place water impenetrable structure.

Set up facilities equipped with adequate lighting and ventilation ta store and handle
dangerous objects in storage place.

Refer to Section10.

Store separate from oxidizing agents.

Store in locked place.

Keep in closed package and store in cool location with good ventilation,

Store separate from ignition source [ike heat,sparlbare fire. No smaking,

Store separate from hazardous polymerization.

Use containers provided UN transportation laws and regulations.
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8.Exposure control and parsonal protection

Control concontration: Not set,
Allowance concentration(Exposure limit, Biological exposure indicator)
ACGIH (2005ver.) TLV-TWA Te: 0.1mg/m"
(2006ver.) TLV-TWA Ge: 10mg/m(Aspirating dust), 3mg/m’(Inhaling dust)
(2005var.} TLV-TWA Sb: 0.5mg/m°
Enginasring Controls: Facilities storing or utilizing this material should be equipped with ar eyewash

facility and a safety shower, Use adequate ventilation to keap airborne
consentrations under the limit of exposure,

Set up partial ventilation prevented from exploslon.

Not handle without using sealed devices, machinery, or partia! ventilation.

Take measures (seal the process, partial ventilation etc,) to keep airborne
concentrations under the recommended control concentration,

In case of occurring dust or fume in high temperature process, set up ventilation
device to keep air pollutive substanges under contrel concentration,

Personal Protective Equipment:

Respiratory organs: Use appropriate protections for respirators.
If there's a possibility of exposure, use air sanding mask, air respirator or oxygen
raspirators.
Use approptiate positive pressure air respirators whenever usa this substance,

Handx; Wear apprepriate protective gloves.
Wear thermal gloves,

Eyes: Wear appropriate protactive eyeglasses(standard glasses type, standard glasses
with side board type, goggles type)

Skin and Body; Wear appropriate protective clothing and face protections.

Sanitary measure: Not to do eating, drinking and smoking while using.

Wash hands carefully after use.

9.Physical and chemical properties

(Te] [Gel
Appsarance, physical Uncrystallized powder having metallic Grayish white,
state,form,colon character colored dark gray to brown or
silvery white and shiny erystalllzed solid,

Odor: Odorless Na data

pH: No data No data

Malting point, 4485°C 937°C(Mekting point)
Coagulating point:

Boiling point, Initial boiling  989,8°C{(Boiling point) 2830°C(Boiling point)
point and Boiling range:

Flash point: No data No data

Explosion range: No data No data

Steam pressure: 0.133kPa (793K : 520°C) 1.1 x10%tm (27°C)
Steam danaity{Air=1): No data No data

Specific Gravity: 6.0-6.25/cm’ 5.35g/cm’(25°C)
Solubility: Insoluble(benzene, COZ2) Soluble in hot sulfuric acid, nitrie acid

and aqua regia.

Octanol/Water Partition No data No data

Coefficient:

Spontaneous combustion  340°C No data
tomperature:

Dacompoeition temperature: No data No data

Threshold of odor: No data No data

Evaporation speed No data No data
(Butyl acetata= 1):

Combustion property No data No data

(Solid, Gas):

Viscosity: No data No data




Appearance, physical
state form,color;

Odor:

pH:

Malting point,

Goagulsting point:

Boiling point, Initisl boiling
point and Beiling range:

Flash poirt:
Exploslon range:
Steam pressure:
Steam density(Air=1):
Specific Gravity:
Solubility:

Octanol/Water Partition
Coefficient;

Spontansous combustion
temparature:

Decomposition temporature:

Thrashold of odor:
Evaporation spaed
(Buty! acetate=1):
Gombustion praperty |
{Sold, Gas):

Viscosity:

10,Stability and reactivity
[Tel
Chemical Stability:
Incompatibilities with Cther
Materials:

Conditions to Avoid:
Hazardous Polymorization:

Hazardous Dacomposition
Products:

[Ge]

GChemicel Stability:

Incompatibilitias with Other
Materials:

Conditions to Avoid:
Hazardous Polymerization:
Hazardous Decomposition
Products:
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skl
Silver to white, shiny and brittle mstal, or
dark gray powder.
No data
No data
630°C{Melting point)

1635°C(Boiling point)

No data

No data

133 Pa{886°C)

No data

6.7

Insoluble (water)

No data (organic solvent)
No data

No data
No data

No data
No data

No data

No data

Particlss scatter finely in the air and generate explosive mixed gas,

React violently with halogen or interhalogen compounds and cause risk of fire and
explosions.

React with zinc white=hotly.

In case of heating, ocour toxic fumes.

Lithium silicide erode Tellurium white—hotly.

Caution against contacting with halogen and interhalogen compounds.

In case of combustion, likely to generate toxic fumes.

Stable in the air, oxidize over glow.

Acid, alkali: Fairly stable, Insoluble in hydrochloric acid.

React with hat sulfuric acid, nitric acid and aqua regia, sodium peroxide, sodium
hypochlorite etc.

Keep away strong oxidizing agents, halogen species, aqua regia, heat, flame, spark,
No data

No data




[Skl
Chemical Stability:

Incompatibilities with Other
Materials:

Conditions te Avoid:
Hazardous Polymerization;

Hazardous Decomposition
Products:

11.Toxicological information
[Tel

Acute toxicity:

Skin corrosive, Irritation;
Heavy injuries to ayas-
Irritation:

Sensitization of respiratory
organs or skin:

Variation of germ eell:
Carcinogenicity:

Gonita! toxicity:

Spesific target organs,
Ganeral toxicity:

(Singls exposure):
Specific targst crgans,
Genaral toxictty:
(Repetition exposure);
Hazardous of Inhalational
respiratory organs:

[Gel

Acute toxicity:

Skin corrasive, Eritation
Heavy iniuries to syes*®
Irritation

Sensitization of rospiratory
organs or skin:

Variation of germ eosil:
Carcinogenicity:

Gonital toxiocity:

Spacific target orgens,
Ganeral toxicity:

(Single exposure):
Spacific target orgzns,
Guneral toxichy:
{Repetition axposure):
Hazardous of Inhalational
raspiratory organs:
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Ignite by surface at high temperature, spark or bare fire.

In case of contacting or mixing with chlorine, occuring violent reactions with a blaze
and generate toxic antimony chloride (V).

In case of contacting with sulfuric acid of high temperature, react and occur toxic
and corrosive sulfur dloxide{gas).

In case of contacting ar mixing with various metal powderlikely to cause risk of
explosion.

React viglently with oxidizing agents(halogen, alkali permanganate, nitrate ste,) or
metal powder and cause risk of fire and explosions.

In case of contacting with acid, likely to generate toxic gas(Stibine).

High temperature, Generation of dust.

Chlorine, nitric acid of high temparature, metal powder, oxidizing agents(hslogen,
alkali permenganate, nitrate etc.)

Not applicable(element)

In case of combustion, generats toxic fumes{antimeny oxide),

Oral Rat LDg 83me/kg

In case of ingesting, can be hazardous (Division3)

Dermak: No data

Inhalation{dust) Rat LCsp >242me//4H
Impossible to
classify because of
insufficient data.

Division2 (Skin irritation)

Division2A—2B (Heavy irritatlon of eyes)

No data

No data

No data

Divisfon2

Likely to have a bad influence on genital faculty or fetus. {Division2)
Division2{peripheral nerves), Division3(irritation of the respiratary tract)
Likely to cause impediment of paripheral nerves.{Division2)

Likely to cause impediment of to the respiratory organs.

Impossible to classify

No data

Oral No information
Dermal No information
No data
No dats

No data
No data
No data

No infermation
No data

No data

No data
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[Sb]

Acute toxicity: Oral Rat LDgg 7000mg/kg
Impossible to classify: Possible to be "Out of division” howeverthis is a data of
Dermal: No data
Inhalation(dust) : No data

Skin corrosive, Irritation: meossib[e to classify: Possible to have skin irritation based on the mention of

Hava irritation to skin” howaverthis is a data of Priority 2.
Hn.-vy_ injuriss to ayss- E‘npossible to classify: Possible to have eyas frritation based on the mention of
Irritation: Have irritation to syes” howeverthis is a data of Priority 2.

Sensitization of respiratory No data
organs or skin:

Varistlon of germ cell: No data

Carcinogsnicity: Impossible to classify: Basad on the decislon of experts. (No information of toxicity
and ths existent classifioation.)

Gaenital toxicity: Impossible to classify because of insufficient data.

Spacific target organs, No data

Guaneral toxicity:

(Single axposure):

Specific {arget organs, Division2{respiratory prgans)

Ganeral toxisity: Likely to cause impediment of respiratory organs by long— term or repstition

{Repstition exposure); axpastirs,

Hazardous of Inhalational No data
rospiratory organs:

12 Ecological information
Acute hazardous top the aquatic  Impossible to classify because of insufficient data,
Environmental:
Chronic hazardous top the aquatic  Impossible to classify because of insufficient data.
Envircnmental:

{3.Disposal considerations

The rest of waste: Obey the relevant law as to the disposal of wastes,
Dispose by manufacturers in case of returning backing plate ete. to reuse,

14.Transport information
IMAG(P.4157)Class None Known.
ICAO/IATA:Class Mene Known,
UN/NA . None Known.
15.Rogulations
US fedsra} ragulations No information

TSCA is not required.

Intarnational regulations No information
Canadian Domestic
Substance list None known.

Information about imitation of use: For use only by technically qualified individuals.

16.0ther information The Information is revised by the new knowledge. Although the information herein is
based on the best of our knowledge, we cannot guarantes the accuracy or
completeness of the information contained,
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Material Safety Data Sheet

Date of making : 21 Feb. 2011

1.Substance identity and company contact information

Product name:
Company:
Address:
Telephone Number:
Emergency Telephone Number:
FAX Number:

Recommended use and restraint:

2 Hazards identification

GHS classification
Physical and chemical hazards

Adverse human health effects

Environmental effects

Label element
Symbol:

Alert Words:

GeCr Target

MITSUBISHI MATERIALS CORPORATION
KFC Bldg.8F,1-6-1,YOKOAMI,SUMIDA-KU,TOKYO 130-0015

81-3-5818-7320

81-79-568-2300(MITSUBISHI MATERIALS Co. Sanda Plant)

81-3-5819-7321
Sputtering Target

Sort of Gunpowder
Combustibility, Ignition gas
Combustibility, Ignition aerosol
Oxidizing gas

High pressure gas

Ignition liquid

Combustibility solid

Self reaction chemical
Spontaneous combustion liquid
Spontaneous combustion solid
Self heating chemical

Water reaction combustibility chemical
Oxidizing liquid

Oxidizing solid

Organic dioxide

Metal corrosive substance

Acute toxicity(Oral)

Acute toxicity(Dermal)

Acute toxicity(Inhalation:Gas)
Acute toxicity(Inhalation:Steam)
Acute toxicity(Inhalation:Dust)
Acute toxicity(Inhalation:Mist)
Skin corrosive, Irritation

Heavy injuries to eyes, Irritation
Sensitization of respiratory organs
Sensitization of skin

Variation of germ cell
Carcinogenicity

Genital toxicity

Specific target organs, General toxicity

(Single exposure)

Specific target organs, General toxicity
(Repetition exposure)
Hazardous of Inhalational respiratory

Acute hazardous top the aguatic
Environmental

Chronic hazardous top the aquatic
Environmental

Danger

Out of classification
Out of classification
Out of classification
Out of classification
Out of classification
Out of classification
Out of division

Out of classification
Out of classification
Out of division

Out of division

Out of classification
Out of classification
Out of classification
Out of classification
Impossible to classify
Impossible to classify
Impossible to classify
Out of classification
Impossible to classify
Impossible to classify
Out of classification
Impossible to classify
Division2B

Division1

Division1

Division2

Out of division
Impossible to classify

Division2 (General toxicity)

Division3

(Irritation of the respiratory tract)

Impossible to classify

Impossible to classify

Impossible to classify

Impossible to classify
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Hazards information: Eye irritation.

In case of inhaling, likely to cause allergy, asthma or dyspnea.
Likely to cause allergic skin reaction.
Suspected fears of hereditary disease.
Likely to cause impediment of general toxicity.
Likely to irritate respiratory organs.
Minute powder can be ignitable or likely to cause dust explosion.
Dermal absarption is hazardous.
Irritate mucous membrane of eyes.
Irritate lungs and the upper respiratory tract.
Likely to affect kidneys, liver or blood.
Gaution: [ Safety Measure]
Not to handle until understand all safety directions.
Not to do eating, drinking and smoking while using.
Avoid exposure by using personal protective equipment and ventilation system.
Use appropriate protections for respirators.
Wear appropriate protective gloves.
Not to inhale dust.
Wash hands carefully after use.
Not to carry out the dirty work clothes.
Use outside or a area with good ventilation only.
Wear appropriate protective eyeglasses and face protections.
[First aid]

In case of inhaling, move sufferers to place filled with fresh air, and let repose with
posture easy to breath.And contact a physician immediately.

Eye contact: Gentry rinse the affected eyes with clean water. In case of wearing
contact lens, better to remove them.

Skin contact: Flushing with water and soap gently.

Wash the dirty work clothes in case of reuse.

In case of an exposure or risk of it, arrange for transport to nearest medical facility
for examination and treatment by a physician.

If eye irritation persists, arrange for transport to nearest medical facility for
examination and treatment by a physician.

If develop symptoms of respiratory disease, arrange for transport to nearest
medical facility for examination and treatment by a physician.

If feel skin irritation or have eruptions, arrange for transport to nearest medical
facility for examination and treatment by a physician.

Take off the dirty work clothes.

[Storage]

Store in locked place.

Intercept from the sunlight and store in location with good ventilation.
[Disposal]

Obey the relevant law as to the disposal of wastes.

3.Chemical composition and data on components

GChemical substance

[cr] [Gel
Chemical composition: Cr Ge
Other name: No information No information
Element: Cr (Chrome) Ge (Germanium)
Chemical distinction No information No information
(Chemical formula or
structure formula):
CAS No: 7440-47-3 7440-56—4
Reference Number in Not applicable Not applicable
Gazetted List in Japan:
Contamination and stable No information No information
additive contribute
classification:
Concentration or No information No information

concentration range:



4 First—aid measures
Inhalation:

Skin contact:

Eye contact:

Ingestion:

Expected acute symptom or in
behind:

Most important indications or
symptom:

5.Fire—fighting measures
Extinguish media:

Forbidden extinguish media:
Special hazards:

Special extinguish way:

Protection for fire—fighters:

6.Accidental release measures

Caution for the human body,
protective and emergency measure:

Caution for the environment:

Retrieve, Neutralization:
Containment and cleaning way :

Prevention of secondary disaster:
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*I:/Iovehsufferers to place filled with fresh air, and let repose with posture easy to
reath.

Arrar.'lg.e for transport to nearest medical facility for examination and treatment by a
physician.

Contact a physician immediately.

Flushing with water and soap immediately.

If ft?fel skin irritation or have eruptions, arrange for transport to nearest medical
facility for examination and treatment by a physician.

Arrange for transport to nearest medical facility for examination and treatment by a
physician.

Take off the dirty work clothes.

Wash the dirty work clothes in case of reuse.

Gentry rinse the affected eyes with clean water. In case of wearing contact lens,
better to remove them.

If irritation persists, arrange for transport to nearest medical facility for examination
and treatment by a physician.

Arrange for transport to nearest medical facility for examination and treatment by a
physician.

Rinse mouth with water.

Arrange for transport to nearest medical facility for examination and treatment by a
physician.

Make sure of remaining conscious and make spit out.

Inhalation: Cough.

Eve: Redness, pain, drug wound.

Skin contact: Redness, pain, drug wound.
Ingestion: Refer to section”Inhalation”.
No information

Dry chemicals, carbon dioxide, foam, dry sand.

Fire of the periphery: Use appropriate extinguish media according to the fire
circumstances.

Water

Likely to occur irritate, toxic or corrosive gas and fumes by fire.

If use water in case of metal fire, likely to occur hydrogen gas.
Move containers from fire area if not in danger.
Desirable sealing way and choking extinguish in case of metal fire.

Fire—fighters should wear proper protective and self-contained breathing apparatus
with full facepiece operated in positive pressure mode.

Isolate all direction with appropriate distance as leakage area immediately.

Keep out without authorized personnel.
Use proper personal protective equipment as indicated in Section8 to avoid

contacting eyes and skin or inhalation of gas or fume.

Stay windward.

Leave lowland areas.

Not to contact leakages and walk in them.

Caution not to affect the environment by discharging rivers.

Avoid emitting to the environment,

Sweep leakages and retrieve empty containers. Afterward dispose it.
Stop leaking if not in danger.

Dispose frequently. Likely to slide if remaining on the floor .

Remove all ignition source and combustion substance immediately. (Smoking
nearby, spark and flame is prohibited.)

Prevent from flowing into ditches,sinks basements or closed place.



7 Handling and storage
Handling:

Technical measure:

Ventilation:
Caution for safety handling:

Avoidance of contact
Storage:
Technical measure:

Hazardous Polymerization:
Conditions to storage:

Materials of containers or
package:

8.Exposure control and personal protection
Gontrol concentration:

Allowance concentration (Exposure
limit, Biological exposure
indicator) :

ACGIH (2005ver.)
(2006ver.)
Engineering Controls:

Personal Protective Equipment:
Respiratory organs:

Hands:

Eyes:

Skin and Body:
Sanitary measure:
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Do‘ap!aropriate engineering controls and use proper personal protective equipment
as indicated in Section8.

Do appropriate ventilation as indicated in Section8.
Not to handle until understand all safety directions.
Not to contact, inhale and swallow.

Use adequate ventilation(exhaust) to keep airborne concentrations under the limit
of exposure.

Not to do eating, drinking and smoking while using.
Wash hands carefully after use.

Use outside or well ventilated area only.

Do electrostatic measure. Wear conductive work clothes and put on conductive
safety shoes .

Not to inhale dust and fumes.
Refer to Section10.

Set up facilities equipped with adequate lighting and ventilation to store and handle
dangerous objects in storage place.

Refer to Section10.

Store in locked place.

Keep in closed package and store in location with good ventilation.

Store separate from ignition source like heat,spark bare fire. No smoking.

Store separate from hazardous polymerization.

Keep in closed and undamageable package, but no regulation of package or
containers.

Not set.
TLV-TWA Cr: 0.5mg/m’ (Metal) Ad
TLV-TWA Ge: 10mg/m°(Aspirating dust), 3mg/m*(Inhaling dust)

Facilities storing or utilizing this material should be equipped with an eyewash
facility and a safety shower. Use adequate ventilation to keep airborne
concentrations under the limit of exposure.

In case of occurring dust or fume in high temperature process, set up ventilation
device to keep air pollutive substances under control concentration.

Set up partial ventilation prevented from explosion.

Not handle without using sealed devices, machinery, or partial ventilation.
Take measures (seal the process, partial ventilation etc.) to keep airborne
concentrations under the recommended control concentration.

Use appropriate respirators.

If there's a possibility of exposure, use air sending mask, air respirator or oxygen
Use -appropriate positive pressure air respirators whenever use this substance.
Wear appropriate protective gloves.

Wear thermal gloves.

Wear appropriate protective eyeglasses(standard glasses type, standard glasses

with side board type, gogeles type)
Wear appropriate protective clothing and face protections.

Wash hands carefully after use.
Not to carry out the dirty work clothes.



9.Physical and chemical properties

Appearance, physical
state,form,color:

Odor:
pH:

Melting point, Coagulating point:

Boiling point, Initial boiling
point and Boiling range:

Flash point:
Explosion range:
Steam pressure:
Steam density(Air=1):

[cr]
Gray powder

No data
No data
1900°C(Melting point)
2642°C(Boiling point)
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[Gel
Grayish white.

No data
No data
937°C(Melting point)
2830°C(Boiling point)

Specific Gravity:
Solubility:

Octanol/Water Partition
Coefficient:

Spontaneous combustion
temperature:

Decomposition temperature:
Threshold of odor:

Evaporation speed(Butyl acetate= 1):
Combustion property(Solid, Gas):
Viscosity:

10.Stability and reactivity

[Cr]
Chemical Stability:
Incompatibilities with Other Materials:

Conditions to Avoid:

Hazardous Polymerization:

Hazardous Decomposition Products:

[Gel
Chemical Stability:

Incompatibilities with Other Materials:
Conditions to Avoid:

Hazardous Polymerization:
Hazardous Decomposition Products:

11.Toxicological information

[cr]
Acute toxicity:

Skin corrosive, Irritation:
Heavy injuries to eyes-Irritation:

Sensitization of respiratory
organs or skin:

Variation of germ cell:

Carcinogenicity:
Genital toxicity:

Incombustible No data

No data No data

1Pa (1383°C) 1.1%10%atm (27°C)
No data No data

7.14 5.35g/cm’(25°C)

Insoluble (water)
No data (organic solvent)

Soluble in hot sulfuric acid, nitric acid
and aqua regia.

log Pow = 0.23(EST) No data
400°C(Cloud) ,580°C(Layer) No data
No data No data
No data No data
No data No data
No data No data
No data No data

Stable under normal handling conditions.

React violently with strong oxidizing agents(hydrogen peroxide etc.) and cause risk
of fire and explosions.

React with dilute hydrochloric acid or dilute sulfuric acid.

I mix with the air, likely to cause dust explosion. (powder, granule)

Strong oxidizing agents, dilute hydrochloric acid, dilute sulfuric acid, alkali, alkali
carbonate.

In case of combustion, likely to generate irritative or toxic fumes or gas.

Stable in the air, oxidize over glow.

Acid, alkali: Fairly stable. Insoluble in hydrochloric acid.

React with hot sulfuric acid, nitric acid and aqua regia, sodium peroxide, sodium
hypochlorite etc.

Keep away strong oxidizing agents, halogen species, aqua regia, heat, flame, spark.
No data

No data

Oral: Impossible to classfy because of no data.
Dermal: Impossible to classfy because of no data.
Inhalation(dust) : Impossible to classfy because of no data.

Impossible to classify because of insufficient data.
Eve irritation (Division2B)

Sensitization of respiratory organs: Division1 (In case of inhaling, likely to cause
allergy, asthma or dyspnea.)

Sensitization of skin: Division1 (Likely to cause allergic skin reaction.)
Suspected fears of hereditary disease. (Division2)

Out of division.
Impossible to classify because of insufficient data.
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Specific target organs, Likely to cause impediment of general toxicity. (Division2)
General toxicity:

(Single exposure): Likely to irritate respiratory organs. (Division3)

Specific target organs, Impossible to classify because of insufficient data.

General toxicity:

(Repetition exposure):

Hazardous of Inhalational Impossible to classify because of insufficient data.
respiratory organs:
[Gel
Acute toxicity: Oral No information
Dermal No information
Skin corrosive, Irritation No data

Heavy injuries to eyes-Irritation No data

Sensitization of respiratory No data
organs or skin:

Variation of germ cell: No data
Carcinogenicity: No data
Genital toxicity: No information
Specific target organs, No data

General toxicity:
(Single exposure):

Specific target organs, No data
General toxicity:

(Repetition exposure):

Hazardous of Inhalational No data
respiratory organs:

12.Ecological information
Acute hazardous top the aquatic Impossible to classify because of insufficient data.
Environmental:

Chronic hazardous top the aguatic Impossible to classify because of insufficient data.
Environmental:

13.Disposal considerations
The rest of waste: Obey the relevant law as to the disposal of wastes.
Dispose by manufacturers in case of returning backing plate etc. to reuse.

14.Transport information

IMAG(P.4157)Class None Known.
ICAO/IATA:Class None Known.
UN/NA None Known.

15.Regulations
US federal regulations No information

TSCA is not required.

International regulations No information
Ganadian Domestic No information
Substance list: None known.

Information about limitation of use: For use only by technically qualified individuals.

The information is revised by the new knowledge. Although the information herein is
based on the best of our knowledge, we cannot guarantee the accuracy or
completeness of the information contained.

16.0ther information
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SECTION 1 - CHEMICAL PRODUCT AND COMPANY IDENTIFICATION

MSDS Name :  Silver Target

Manufacturer/Supplier : SOLAR APPLIED MATERIALS TECHNOLOGY CORP.

Using suggestion and restrictions : Sputtering Targets

Add : NO.1, Gongye 3rd RD., Annan Dis., Tainan City 70955, Taiwan.

Emergency Number: 886-6-5110123

Fax: 886-6-3841758

SECTION 2 - HAZARDS IDENTIFICATION

Hazardous Material Category : —

Hazard Symbols: —

Sing : —

Warn : —

Hazard Statements : Solid. No related harmful information available

SECTION 3 - COMPOSITION, INFORMATION ON INGREDIENTS

Pure material

CAS-No: Silver : 7440-22-4 EC-Index-No: —

Percent : = 100wt 9% EC-No: —

Formula Hill:  |Silver

Mixtures:

Chemical properties: —

Chinese and English names of Concentration or concentration ranges
the hazardous ingredients (ingredient percentage)

SECTION 4 -First-aid measures

The first aid measures for different exposure routes:

inhalation: 1. remove to places for fresh air. 2. If breathing is stopped, execute
artificial respiration. 3. Keep the injured person warm and rest. 4.
Seek for medical treatment immediately.

skin contact: 1.Remove contaminated clothing immediately 2. Flush with water as
least 15 minutes.

eye contact: 1. Flush eyes with Plenty of water. 2. Seek for medical treatment
immediately.

ingestion: Seek for medical treatment immediately.

SECTION S - FIRE-FIGHTING MEASURES

Suitable fire extinguishing media: In the light of the around fire, choose Suitable
fire extinguishing media.

Specific hazards may be encountered during fire-fighting: 1.Non-combustible If

existence by massive form. 2.If the fine powder contacts fire, there is the risk of

having fire.3. May produce the noxious gas during combustion. Need to wear
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appropriate protective clothing and breathing apparatus.
Specific fire-fighting methods: 1. In the condition of safety, remove containers
from scene on fire.
2. Cool the storage tank or the vessel in scene on
fire by mist or water.
Special equipment for the protection of firefighters: —

SECTION 6 - ACCIDENTAL RELEASE MEASURES

Personal precautions:

Avoid skin contact. Need to wear breathing apparatus if there is dust.
Environmental precautions: —

Methods for cleaning up:

Containment of the leakage of material. Deal with the leakage of material by
Appropriate containers

SECTION 7 - HANDLING AND USE

Handling -

Wear personal protective suit when operation. Avoid inhalation of dust. Avoid
contacting with skin or eyes.

Storage:

Store in a cool, dry and well-ventilated place. Keep away from incompatible material.

SECTION 8 - EXPOSURE CONTROLS, PERSONAL PROTECTION

Engineering control :

Control parameters:

8 hours time weighted|Short-term exposure maximum exposure BEIs
average exposure limits |limits limits biological
TWA STEL standards
CEILING

Personal protective equipment: ( Exposed in the state of pulverulence )
Respiratory protection: Respiratory apparatus
Hand protection: Protective gloves

Eye protection: Chemical protective glasses or safety goggles
Skin and body protection: Aprons, work shoes

Hygiene measures: 1.Take off the contamination clothes as soon as possible after
operation. 2.No smoking or the diet in the workplace. 3. After
processing this thing , wash hands thoroughly with soap4.
Maintain the workplace clean.

SECTION 9 - PHYSICAL AND CHEMICAL PROPERTIES

physical state: Solid - white Odor: Metallic pieces, no odor.
Odor threshold: N/E or N/A Melting point: 961.9°C
pH value: — Boiling point/boiling point range:
2212°C
Flammability (solid, gas) : N/E or N/A |Flash point: —°F °C
Test method: —
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Decomposition temperature: N/E or N/A |Explosion limits: N/E or N/A

Auto-ignition temperature: N/E or N/A |Vapor density: N/E or N/A

Vapor pressure: N/E or N/A Solubility: Insoluble

Density: 10.49 Evaporation rate: N/E or N/A
Partition coefficient(n-octanol/water,log

Kow): —

SECTION 10 - STABILITY AND REACTIVITY

Stability: Stable Under the normal condition

Possible hazardous reactions under specific conditions: —

Conditions to avoid: Avoid generating dust

Materials to avoid: Strong acid ~ Alkali. If getting wet, powder will turn up
self-heating.

Hazardous decomposition products: —

SECTION 11 - TOXICOLOGICAL INFORMATION:

Routes of exposure: .Eyes injury. 2.Lead skin into blue. 3.Excessive inhalation of the
silver vapor will cause damage to lungs.
Symptoms:
LD50 : = — mg/kg
LC50 : = —mg/m’/4H
LDLO - — mg/kg
Chronic toxicity or long term toxicity: —

SECTION 12 - ECOLOGICAL INFORMATION :

Ecotoxicity: —

Persistence and degradability: —
Bioaccumulative potential: —
Mobility in soil: —

Other adverse effects: —

SECTION 13 - DISPOSAL CONSIDERATIONS

Methods of waste disposal: Disposal in accordance with the present laws and
regulations.

SECTION 14 - TRANSPORT INFORMATION

United Nations number(UN No):No information available
UN Proper shipping name: No information available
Transport hazard class(es): No information available
Packing group: No information available

Marine pollutant(Yes/No):No

SECTION 15 - REGULATORY INFORMATION

]Applicable regulations: In accordance with the present laws and regulations.
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SECTION 16 - OTHER INFORMATION

Issued By: SOLAR APPLIED MATERIALS TECHNOLOGY CORP.

Creation Date: December 2011

The information above is believed to be accurate and represents the best

information which is currently available to us. However, we make no warranty of
merchantability or any other warranty, express or implied, with respect to

such information, and we assume no liability resulting from its use. Users

should make their own investigations to determine the suitability of the
information for their particular purposes. In no way shall the company be

liable for any claims, losses, or damages of any third party or for lost

profits or any special, indirect, incidental, consequential or exemplary

damages, howsoever arising, even if the company has been advised of

the possibility of such damages.
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MATERIAL SAFETY DATA SHEET

1. IDENTIFICATION OF SUBSTANCE

Product name: ZRT-01 solid compound ingot

Manufacturer/Supplier:
Toshima MFG Co.,Ltd.
Materials System Division
1414 Shimonomoto Higashimatsuyama-shi, Saitama 355-0036 Japan
Phone +81-493-24-6774
Fax +81-493-24-6715

E-mail webmaster@material-sys.com

2. CHEMICAL IDENTIFICATION

Compound Element name Molecular Ratio Cas No. UN Number

Zirconium oxide(Zr0Q2) ZrO02  77.6 mol% ZrO2: 1314-23-4
Yttrium oxide(Y203) Y203 2.4 mol% Y203: 1314-36-9 Not applicable
Titanium oxide(TiO2) TiO2 20.0mol% TiO2: 13463-67-7

UN Class: None, UN # None as alloy

3. HAZARDS INGREDIENT
(as a ZrO2 powder)
Classification: non-inflammability.
Dangerous: non-dangerous.
Poisonous: If inhale in long time, it may affect to lungs.
Stimulus: Stimulus to membranes.
(as a Y203 powder)
Classification: Not applicable.
Harmfulness: If inhale the dust, stimulus to nose, throat and trachea.
(as TiO2 powder)
Classification: Not applicable.
Dangerousness: No data.
Poisonousness: Repeat or long time exposure, may stimulus to eye and mucous
membrane.

Environmental influence: No data.



MAKESHIFT MEASURE

Eye contact: Wash more than 15 minutes with running water immediately, and see the
doctor.

Skin contact: Wash touch part with running water. If skin color change or painful, see the
doctor.

Inhalation: Blow nose and gargle, when inhale much, move to fresh air place and see the
doctor.

Swallow: Gargle immediately then drink plenty of water and see the doctor.

FIRE FIGHTING MEASURES
EXTINGUISH MEDIA: Non-inflammable.
Keep out from fireplace, escape from leeward. If container is near by fireplace, move it to

safety place. When extinguishing, wear protection clothes and respiration equipments.
FIREFIGHTINGS: Water, powder, carbon-dioxide.

ACCIDENTIAL RELEASE MEASURES
Collect overflow as much as possible, suck it with a cleaner. Wash surface with powder or

water. The overflow must not be drained off into sewer.

HANDLING AND STORAGE
Handling with care by no breathing. No eye and skin contact, wear protectiOn clothes and
wash hand well after work.
CUSTDY: Storage in dry, cool and dark place.
EQUIPMENT COUNTERMEASURE: Handle in well ventilated place, and require to use
with sealed up ventilated room and equipment.
PROTECTION: Respiration assists: Dust mask, respiration equipment.
Eye protection: Goggle type glasses.
Protection gloves: Anti-heat safety protection gloves.

Others: Protection clothes, long boots and apron.

PHYSICAL AND CHEMICAL PROPERTIES

(as a ZrO2 powder)

Appearance: White color solid.

Boiling point: 4300°C.

Melting point: 2700°C

Density: 5.49

Dissolve: Non-dissolve to water, soluble to Hydrochloric acid, Dilute nitric acid, Dilute

sulfuric acid.
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(Y203)

Appearance: White color powder.

Melting point: 2356 ~ 2435C.

Density: 4.84

Dissolution: Non-dissolve to water, soluble to acid.
(As TiO2 powder)

Appearance: White color powder.

Melting point: 1825C

Density: 4.17

Dissolvement: Non-dissolve to water, hydrochloric acid and Nitric acid. Dissolve to Alkali.

DANGEROUSNESS INFORMATION
No data both for ZrO2, Cr203.

DISPOSAL CONSIDERATION

Request to the licensed expert.

TRANSPORTATION

Make sure not to leaking and load with carefully.

OTHER INFORMATION
The above information is believed to be correct but does not purport to be all-inclusive and

shall be used only as a guide. Toshima shall not be held liable for any damage resulting

from handling or from contact with the above product.



Safety Data Sheet

KAYAKU CHEMICAL (WUXI) CO.LTD.

Date of issue :30. June 2009
Trade name : KAYARAD DVD-770

1. Identification of the product and of the company.
1.1Productname : KAYARAD DVD-770
1.2 Company name : KAYAKU CHEMICAL (WUXI) CO.LTD.

Address : XIBEI TOWN, XISHAN, WUXI, JIANGSU, CHINA
Emergency phone number : +86-0510-83780313 (CHINA)
FAX number : +86-0510-83780893 (CHINA)

2. Composition / information on ingredients
2.1 Substance/Mixture
Mixture
2.2Chemical name
Muixture of acrylate monomers, acrylate oligomers, photoinitiators, and additives
2.3 Ingredients and composition

wit% CAS registry
[1Acrylate monomers 40~80 Trade secret
[1Acrylate oligomers 20~60 Trade secret
[JPhotoinitiators 3~10 Trade secret
[1Additive 0~5 Trade secret
3. Hazards identification
3.1 EMERGENCY OVERVIEW:
Yellowish liquid
Skin irritant
3.2 POTENTIAL HEALTH EFFECTS:
INHALATION : Mist or vapour are irritating to the eye, nose, throat and lungs.

May cause cough and may cause health effects such as inflammation of the
lungs and infection of the bronchi.

EYE CONTACT :May cause irritation.

SKIN CONTACT  : Maybe harmful by skin absorption, or cause irritation.

INGESTION : Maybe harmful



4. First aid measures
4.1 Eye contact:
First rinse with plenty of water for several minutes (remove contact lenses if easily possible), then take
to a doctor.
4.2 Skin contact:
Remove contaminated clothes. Rinse and then wash skin with water and soap.
Refer for medical attention.
4.3 Inhalation of aerosol /vapour /dust :
Fresh air, rest.
Refer for medical attention.
4.4 Ingestion or accident:
Rinse mouse.
Do NOT induce vomiting.
Rest.
Refer for medical attention.

5. Fire fighting measures
5.1 Extinguishing media:
Alcohol-resistant foam, powder, AFFF, foam, carbon dioxide.
5.2 Special advice in case of fire:
Firefighters should wear self-contained breathing apparatus and eye protection in fighting significant
fires in which this material is involved.
Keep Drums, etc., cool by spraying with water.

6. Accidental release measures

6.1 After spillage, leakage, gas leakage
Extra personal protection: Self-contained breathing apparatus
Collect leaking and spilled liquid in sealable containers as far as possible.
Absorb remaining liquid in sand or inert absorbent and remove to safe place.
DO NOT wash away into sewer.
Avoid breathing vapors and remove ignition sources.

7. Handling and storage
7.1 Handling
Avoid contact with skinand eyes, protective goggles, aprons etc...
No open flames, No sparks, and No smoking.
7.2 Storage
Fireproof.
Store ina cool, dry, well-ventilated location.
No open flames and No sparks.
Separated from strong oxidants, strong acid.



8. Exposure controls and personal protection
8.1Exposure control

No data
8.2 Personal protective equipment

Respiratory : Industrial canister gas masks

Inhalation : Ventilation, local exhaust, or breathing protection.

Eyes . Safety spectacles, face shield, or eye protection in
combination with breathing protection.

Skin : Protective gloves.
Protective clothing.

Ingestion : Do not eat, drink, or smoke during work.

9. Physical and chemical properties
Flash point : 155°C (Cleaveland open cup)
Viscosity : 330~530 mPa-sat 250C
Solubility in water  : insoluble

10. Stability and reactivity
10.1 Stability
Stable (under suitable condition).
10.2 Conditions to avoid
Open flames and Sparks.
Strong oxidants, Strong acid.
Heat
Sunlight
10.3 Materials to avoid
Acids, alkaline, amines, peroxides, oxidizing agents.

11. Toxicological information
No data

12. Ecological information
No data

13. Disposal considerations
Local regulations should be adhered to.
Disposal of empty containers.



14. Transport information

UN Number : Not applicable
IMDG Code : Not applicable
ICAO/IATA : Not applicable

Keep away from oxidizing materials and source of ignition.

Follow all regulations in your country.

Confirm containers have no rent or leak before loading.

15. Regulatory information
Follow all regulations in your country.

CAS No.
Acrylate monomers Reg.
Acrylate oligomers Reg.
Photoinitiators Reg.
Additives Reg.

16. Other information

=This product is intended for industrial use only. Should it ever be applied for medical or other purposes, this is

completely the responsibility of the purchaser.

~Ingesting or injecting this product or using it in such a manner that some of it might remain within the body is

forbidden. Do not do this under any circumstances.

= This information is based upon the latest data available to us, but should not be read as a guarantee of the
contents, physical properties or danger and harmfulness levels. Since all chemicals may have hitherto unknown
deleterious properties, care should always be taken during use. It is the responsibility of every user to establish the
necessary safety precautions before employment. In addition, the present information is intended for normal
usage; however, if special usage is contemplated, then the appropriate safety precautions and application

conditions should be carefully prepared.

TSCA
Reg.
Reg.

Reg.
Reg.

EINECS
Reg.
Reg.
Reg.
Reg.

ENCS
Reg.
Reg.
Reg.
Reg..
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