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CUSTOMER

PART NO

235.0+3.0

ﬁ? A

REV. DESCRIPTION DATE
A HIRRAT 2023-07-05
A
’_ 31.0
=X/ 0
% | o
N

@)

(LB R SETT— f HL TR AT R )
2

Tel :0769-82586086

Dongguan Yidia Electronics Communication Technology Co.,Ltd. Fax:0769-82586086

PART NAME: WiFi 6E M Antenna L=235mm MHF

PART NO.: YJWO01.139.009.307A

DATE: 2023-07-05

5 |PCB Black 31.0*7.8mm PCB PCB10XXXA.P01 1
4 | Cu-Foil 18.4*10.3mm Cu-Foil CUF10XXXA.P01 1
3 | Cu-Foil 10.0*4.5mm Cu-Foil CUF10080A.P01 1
2 |Coaxial Cable 0.D.1.13 Black f&#ii#€ | 0.D.1.13 COA10003A.P04 1
1 |Mini Connector Au Plated 4L Cu TER10009A.P01 1
NO PART NAME DESCRIPTION Material Part Number QTY

APPROVED BY | CHECKEDBY | DESIGNEDBY | &}
UNITS: mm
Ty AR %442 [ SCALE:1/1
REVISION: A
|

Tolerance
XX £0.50
X.XXz0.15
X°  +3°

1

2

3 ]

6 ] 7

8
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Antenna Specification

Electrical Properties

Frequenc 2.4-2 5GHz
quency 5.15-7.125GHz

Impedance 50 Ohm Nominal

2.0 Max@2.4-2.5GHz
VS WR 3.0 Max@5.15-7.125GHz
Gain 2.3 dBi@2.4-2.5GHz

3.6 dBi@5.15-7.125GHz
Radiation Omni-directional
Polarization Linear

Physical Properties

Connector 4L-IPEX
Cable Type O.D.1.13mmfi i #E
Cable Length 235mm
Cable Color Black
Operating Temp. -40 ~+85 °C

Storage Temp / Humidity

25+5°C/<70%

add: REEHRK VD AL XA #7459
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Antenna Performance Test

EH ES071C Network Analyzer

-
A I I e nt 1 Active ChfTrace | 2 Response 3 Stmulus 4 MKr/Analysis 5 Instr State
Trl S22 Log Mag 10.00dBs Ref 0.000dE [F1l] Tr2 522 smith CR+jx) Scale 1.000U [F1]

50.00

1 2.4000000 GHz -11./020 dB 1 2.4000000 : o . 1.3074 nH
40,00 | 2 2.4500000 GHz -180117 de 2 2.4500000 5.1480 pF
. 3 2.5000000 GHz -10.747 dB 3 2.500000 6.1875 pF
4 5.1500000 GHz -10./471 dB 4 5.15000 86.59 pH
30.00 |5 57500000 GHz -11,504 dB 5 5.7500800 239,38 pH
& 5.8300000 GHz -3.6322 dB 6 5.850600 STl opH
20,00 |>7  F.1250000 GHz -7.8184 dB 7 7. 461508 TF
10.00
S I I 0. 000 7 d
—10.00 i
3
E)
~z0. 00 B
E
-30.00
-a0. o0 = P N -

PIEEl =22 SwR 1.000/ ref 1.000 [F1]

L.ow 1 2.4000000 GHz 1.8312

10.00 2 2.4500000 GHz 1.2490

N 3 2.5000000 GHz 1.8620

4 5.1500000 GHz 1.8553

S9.000 5 S5 7500000 GSHZ ToT24AE

3] 5.8500000 GH=z n1.9752

g.000 hx7  F.1250000 GHz 23711

. —
WI I o
I 6.000
5.000
.

Maln
3.000

1. 000

A n te I I n a 1 Start 2 GHz IFBW 70 kHz Stop 8 GHz [3
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Antenna Passive Test
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Passive Test For WiFi Main Antenna
Freq Effi Effi Gain
(MHz) (%) (dB) (dBi)
2400 40.2 -4.0 1.5
2410 43.5 -3.6 1.7
2420 46.6 -3.3 1.9
2430 49.9 -3.0 2.3
2440 51.2 -2.9 2.1
2450 54.2 2.7 2.3
2460 52.1 -2.8 1.9
2470 52.6 -2.8 2.2
2480 50.0 -3.0 1.7
2490 50.2 -3.0 1.8
2500 47.5 -3.2 1.6

add: RFETTKZHEI LR M K595 s TlkIX Tel:0769-82586086 Fax:0769-82586086
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Passive Test For WiFi Main Antenna
Freq Effi Effi Gain
(MHZz) (%) (dB) (dBi)
5100 46.2 -3.4 0.6
5150 47.6 -3.2 1.0
5200 45.9 -3.4 1.0
5250 44.5 -3.5 1.4
5300 50.2 -3.0 1.9
5350 53.1 -2.8 2.1
5400 57.9 2.4 2.6
5450 55.7 -2.5 2.1
5500 51.1 -2.9 1.8
5550 56.1 -2.5 2.2
5600 58.6 -2.3 2.5
5650 58.1 -2.4 2.8
5700 58.9 -2.3 2.7
5750 68.1 -1.7 3.6
5800 60.4 -2.2 3.2
5850 60.1 -2.2 3.1
5900 64.7 -1.9 3.2
5950 52.2 -2.8 2.0
6000 63.1 -2.0 2.3

add: RFETTKZHEI LR M K595 s TlkIX Tel:0769-82586086 Fax:0769-82586086




I'\

"

Passive Test For WiFi Main Antenna
Freq Effi Effi Gain
(MHZz) (%) (dB) (dBi)
6050 69.2 -1.6 2.6
6100 60.0 -2.2 2.0
6150 594 -2.3 2.0
6200 74.8 -1.3 3.0
6250 59.3 -2.3 2.0
6300 47.8 -3.2 0.7
6350 65.9 -1.8 2.6
6400 74 1 -1.3 2.3
6450 55.2 -2.6 1.1
6500 63.0 -2.0 1.9
6550 70.5 -1.5 2.2
6600 64.0 -1.9 0.9
6650 56.0 -2.5 0.3
6700 65.6 -1.8 2.0
6750 66.5 -1.8 1.3
6800 594 -2.3 1.3
6850 63.0 -2.0 1.1
6900 51.5 -2.9 0.3
6950 52.2 -2.8 0.9
7000 56.0 -2.5 1.6

add: RFETTKZHEI LR M K595 s TlkIX Tel:0769-82586086 Fax:0769-82586086
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3D Radiation Pattern For WiFi Main Antenna

2450MHz

5150MHz

6900MHz
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2D Radiation Pattern For WiFi Main Antenna
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Active Test For WiFi1 Antenna

\
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Active Test For WiFi Antenna

Band | Channel | D2t TRP EIRP Deie TIS EIS
Rate Rate

1 12.2 16.5 -84.7 -89.2

WIFI 2.4G
802.11b 6 11Mbps = 128 155 | 11Mbps | -84.9 -88.7
11 12.7 16.5 -85.7 -89.6
1 117 17.1 71.4 -76.0

WIFI 2.4G
802.11g 6 54Mbps | 11.9 173 | 54Mbps | -715 -76.6
11 11.6 17.3 712 -75.8
1 12.1 16.0 67.6 727

WIFI 2.4G
802,11 6 65Mbps = 12.2 16.0 | 65Mbps | -67.7 72.8
11 11.9 15.8 67.8 729
36 14.0 19.0 743 -79.3

WIFI 5G

802,112 100 | 54Mbps | 142 194 | 54Mbps | -75.5 -80.6
165 13.3 17.3 742 -78.0
36 14.2 19.2 67.5 72.0

WIFI 2.4G
802.11an 100 | 65Mbps | 14.4 194 | 65Mbps | -67.6 721
165 14.0 18.9 67.2 716

add: REEHRK VD AL XA #7459
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Device
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WiFI
Main
Antenna
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WiFi Main Antenna

WiFi AUX Antenna
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ShenZhen WBT Cable Co.,Ltd
WBTca b I e bt - RYITEEEART R N BRE S LSBTV X 78C =1
Mﬁ B B % W E3iE : 0755-29886180 f€H8 : 0755-29886850
Http://www.WBTcable.com B4 : 518106
MR EEEZR (MSDS )
— R EFRS] Emet

YIERBFR « FIHEBLS

YRS - RF113 B4R(EIRES

SRS SRR TR FBIE « R IR B LSRR AT
R RFT X ABBEES LS TIVX 78C =1

E2EERIERIER : TEL:0755-29886180,FAX:0755-29886850

— PR
ZEHI

P EFR FNETR | HESBEDEH (%) | HFUEIECSHI(CAS No)
HETRYELE SC 11.80 Cu:7440-50-8,Ag:7440-22-4
REBIAH FEP 22.0 FEP:25067-11-2
S Copper Foil 3.0 Cu:7440-50-8,PET:25038-59-9
e iR TC 32.10 Cu:7440-50-8,5n:7440-31-5
R\ FEP 31.20 FEP:25067-11-2
=M
IEE==2Y53 REEGRESEE (ppm )
HRENEY Pb <1000
RREMLEY Cd <100
RERENEY Hg <1000
TR EAEY) Cré <1000
S 5 Cl<900 & Cl+38 Br<1500
iR Br<900
SVHC161 4R IR
= . BEREGE

BEEREEXNL : 260°CLALRIRED R | B FSEE.

REZRE | MEF

I : SRAREFTYISME RIS EMNE | AETHRKE,

SHN | EERUEHREE &

RS -

FEEN - WARHLERGERE.

BEVMRDE | KSHIKIE,

. SN

FEBRERIEZSHITIE

IR : ERNBBIIERMAISK , BREEBZENXL
FRRREEAS - SORRMNASRIRAREZER , FREIRTLIKEBEKQEE | IRRRGZImART TR
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WBT bl ShenZhen WBT Cable Co.,Ltd
ca e etk - SFRYIFERART X ABRE S LSS T VX 78C =1
&K_.k_—/ mokE s R BB} : 0755-29886180 {58 : 0755-29886850
Http://www.WBTcable.com B4 : 518106
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HBARZEIABGIFIRE  BiEEE.

AN i IS L Naprs

WNES=E TR 5 LN TR =R

INBEEEIN . AAJRE,

BEA | IRRERFYER AR |, AT,

€ . 225 5EELE

E - BB EEFIARIERR.
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J\ . EEETIRLTELE

TS - o

=HSE )V BN EEISHRE/EREN & FIBITRE/RERITRE | KE

EWIER | RRE

MNABGIRHEHE -

EIREAIF  REHSEE
FERRHIF - MEFE
ARRSEHIF | AEE
AR BARBAIR « AEE

BEREE . AEE

L . MRENRICFIERR
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ShenZhen WBT Cable Co.,Ltd
otk - SFRYITF BB R A BB ES LSS Tk X 78C =#%

&K_.k_—/ LR IR FIE : 0755-29886180 f£H : 0755-29886850
Http://www.WBTcable.com R4 : 518106
BEMEE : - JRNEFRR : -
ENE - EAEE -
BE : 2.05/2.15g/cm? AREE -

T SEERRETE

Zelk  BiE NTRETEERFEN

KRB FRIBEZ BB RN | EiREMIRD ST ARBRERAERE.

RS2 R © AT RRIR.

NoEES MR - SRR EERAYESY.
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RBEDEY | SERME.
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SE5% T

BEBRYL © 75

BN : To

IESMEKISHT : &
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122 i 2 BRI B FMSDS

o> AR Y A b bR iRPart 1

Identifications of chemicals and Manufacturer

Ak 2 ) A4 FkChemical name:

TS OGP R I 52 YSR-900 £ 51
Liquid photosensitive solder mask
YSR-900 series

A% H BEffective date:

2020. 6. 19

k4 FiManufacturer name:

SRS P TR A PR A

Zhaoging Yevo Electronic tech Co..Ltd

P30 DR T e I O B B B Tk X

HidikAddress: Xian’ gang Industrial Zone, Xian’ gang Town,
H i Tel : 0758-8384062
& HFax: 0758-8384063
email zqyeyo@163. com

N 2 %10 B 1k Emergency call:

0758-8384062

H#E47 i Recommendations on usage:

HHFPCBH#{EPCB Manufactoring

R il Hi&Restrictions on usage:

VIR Tk Fndustrial use only

/r/’v‘_.

GHSﬁi&ﬁﬁfﬁiﬁURlsk classification:
SET-20

. fal M iAPart 2 Summary of danger

25 Acute toxicity-Oral typeb

WP 5% 57 ik #8828 511 Respiratory or skin irritation typel

293 Acute hazard to the water environment type3

Xizkiﬁﬁﬁﬂﬁﬁ%ﬁtﬁi%§ ZEHI3 Chronic harm to the water environment type3

XK B ) Stk e
15 5 1A] : Signal: Warning

ﬁi&%uﬁﬁﬁ: Hazard statement:

RUPNE (BT ), BRI -

B E, &R NN

B HE L) fE AN,

Most dangerous hazard

Irritation (skin, mucous membrane),
damage, invading the body through the skin

anesthesia, kidney

IS IMEnvironmental

BHHLEF 7 K% Organic solvent evaporation

VB R A A 1 1 5
Physical & Chemical

HRAWE R, HitfkEzit.

and easily spread to distant places.

Its vapor is lighter than air

B, Tl



mailto:zqyeyo@163.com

ST S WINPT S ey REIRESE Rl 4% F Inhalation injury and
Special Hazard contact injury such as mouth, nose and mucous membrane

FERER M, B RS R AR . NS & S &z rritation in the
Main symptoms mouth, nose, mucous membranes, etc.

= A/ B E B Part 3 Information of ingredients
Pkl EE R HH: Details of main components of materials:

FE 5 % FMain FEBTADTEE
; ; CAS NO.
ingredient name Percentage
A M HEEpoxy resin 61788-97-4 35-40
TN i FH EDPM 34590-94-8 20-26
filiReBarium sulfate 7727-43-7 20-30
“EfbRESilica 10279-57-9 3-5
R FR L DA = A s T T
Trimethylolpropane 15625-89-5 6—8
triacrylate

FUUER Sy ARdEiPart 4 Emergency measures

ANFARBRIBRZ BRI (FERNFEFINE D, BT 28— [H E3h & ) First aid
methods for different exposure routes: (mainly for solvent injuries, you should take
the initiative to inform the physician immediately)

W 1. AR ke, NIEEE LR 2 Hif s S 4Breathe in: 1. If you have

headache or dizziness, move the patient to fresh air immediately

2. HEFZENNZIESee your doctor.

Bk 1. HmEE, HAPHEESARrYE. W%, WRSZRPEEEESkin touch:
1Wipe with gauze and rinse thoroughly with neutral soap. If irritation occurs, seek
medical attention immediately

MRAGFefid: SR DURERUKHVELS 08 PA L, F# L RIEIM2iGEyes touch: Immediately
rinse with plenty of running water for more than 15 minutes, and then receive the
diagnosis and treatment of a specialist

aA: 1. BFEEEREIRS TR IR, AN E(F R, Eat: 1. When the patient

is about to lose consciousness or is unconscious, do not feed anything.

2. 4 B TR 240-300= A K AT R B L&, Give the patient 240-300 ml
of water to release the compound in the stomach.

3. HEEE B RMERINKIERE, SRR B R ) HT DRI B fE RS, FELE K
APA N REZ K. If the patient has spontaneous vomiting, the patient
should be leaned forward to reduce the risk of inhalation, and they should be rinsed
and given water repeatedly.

4, SLEIEEE. See your doctors




B B REIR S fEE RN RIS N 52 B% 8% The most important symptoms and harmful
effects: irritation and dizziness

Xt NRZ Y 7 BB = fiProtection of first—aid personnel: Do not directly
touch the product

SFEEIMZ $#E~: WHIZ5ETips for physicians: solvent damage

BHESY WP iPart 5 Fire protection

MA . BB, JEIKPowder, carbon dioxide, foam

PRI AT BETE I 2 KRR G E . A HLERSAE 2 ASpecial hazards that may be encountered
when extinguishing fires: inhalation of organic solvent gases

FERIRCKFR T KPR A WL T KR B K K FE P Special fire-fighting procedures:

according to the fire—fighting procedures for organic solvent fires

HBHN R 2 Bk 2. N #G 1 E2Special protective equipment for firefighters:

gas masks should be worn

HoNHR Ay MERN 24 Part 6 Emergency measures against leak

MAMNIEZEZEDT: Individuals should pay attention to:

LRI RN, BHEAMNGX E2TEFT# N1k, 1. Restrict personnel access until

the overflow area is completely cleaned up.

2. FEOE YN ANBGP 3L, 2. Wear appropriate personal protective equipment.

PR B 0 URA T DX R, o i i DCod AR, 7 B IE RO HRY 22 4 AR 3R

{RAHFCHAL . Environmental precautions: Isolate the fire source storage
area and ventilate the leaked area, immediately notify the government occupational
safety and health and environmental protection units.

EHE ¥ Cleaning method:

1. ANERE 7M. Do not touch the leakage.

2. E b E N R KB B 2= 8] N » Avoid venting into sewers or narrow spaces.

3. E AV HITE L N, WA R BE/Dii. In the case of security clearance, try
to organize or reduce spills.

4. bt FE sy, AN S RSN OB R £ YRS AR 2 HAS T BRI 5 [l = AL i
When a small amount of leakage occurs, use dirt, sand and similar stable and non-—
combustible materials that will not react with the spilled material to dispose of
the spilled material.

5. KEMIEHT, B THEL . B R A7 DL AR TR B In case of a large
amount of leakage, contact the fire department, emergency handling unit and supplier
for assistance.

FLE s BAEAE S56%FPart 7 Operation and storage

BEAVEVE R S I: Operating Caution:

1. 2545k Fireworks are strictly prohibited

B30, Tl




2. RN R IFHeE /b E/F . Use in a minimum amount in a well-ventilated
designated place.

3. B E i FRANIAFI I F&, &G LIEPlease wear organic solvent

protective gloves and qualified working clothes during operation

A E B HI: Storage considerations:

1. =22 K Fireworks are strictly prohibited

2. FHE T X R I mE AL, AR EAR L 25°CSealed and stored in a cool
and dark place with good ventilation, the storage temperature should not exceed 25C

)\ B fIANMAE g Part 8 Contact control and individual protection

T fE#%H]: engineering control:

LAY, DUAF=A KR AR IE R G S — R HF RS 0 - When using, use a
ventilation system that does not generate sparks and ground and separate from the
general exhaust system.

2. RS BRI AP A AR Y R EGE 4 i, Exhaust air is discharged directly

to the outdoors and appropriate measures are taken to protect the unfortunate.

3. fEEHEAEN, HBEHE A HHIFE. 3. During volume operation, use local
exhaust and closed process.

4, R TS R AN RS R 22 R. 4. Provide sufficient fresh air to
supplement the air exhausted by the system.

EHISE: KT X B AR KA Control parameters: adjusted according to the
space and exhaust equipment of each plant

JUNES H ISP VRIRE / R R ESFIEVFRE /| sEAVRRE:  100ppm (TKJ W)
Average allowable concentration for 8 hours per day/average allowable concentration
for short time/Maximum allowable concentration: 100ppm

NN ¥4 Personal protective equipment:

BRI B4 B HAF B 2. Respiratory protection: gas masks for organic
solvents.

FHEY . #H|P FEHand protection: rubber protective gloves

RGP A AHLARP H45Eye protection: organic solvent goggles

R S SRR EIRIBIEH R AC . S TAEMR. T/E#. Skin and body protection:

the above—mentioned plastic protective clothing, coveralls, work boots.

PAE: Hygienic measures:

L LA JGE B 5 e 2 AR P )a A W g B Es, HAUS MR GI5 R G

FEM:, Take off contaminated clothing as soon as possible after work, wash it
before wearing or discarding it, and inform the laundry staff of the danger of
contaminants.

2. TAE P22 4Bk & . Smoking or eating is strictly prohibited in the
workplace.

3. A W) SRR BET . Remove the hands and wash your hands after handling this
object.




4. #EFEN I TS VS . Maintain clean working place.

LB PSS EPart 9 Physicochemical property

IR : B[l SMaterial state:

. ) . 251.3(25°C)Density: about 1.3 (25°C)
semi-solid

%ﬁ@: é)%\ E\:\ E'\ \ éI\ E@J
Color: green, yellow, white, RN E AW Volatile: aromatic
black, red, blue

KA 130° C AR R AR

PH{E: 6-7PH value: 677
(=1 value Flash point: 130° C; Test method: open cup

BEITESPR: PR 20% PR 0.7%

AR YE B o
OMRBLEL: 360° C Explosion limit: upperlimit 20% lowerlimitO. 7%

Decomposition temperature: 360° C

HRREE: ABER

. KB, 0.9G/CM? Vapor density: 0.9G/CM?
Auto—ignition temperature: unnatural

R JE: #90.5kPa(25°C) [N . ,
Vapor Pressure: about 0.5kPa(25°C) HHREL: AT KSolubility: insoluble in water

FEAE . FaEt A NiEEPart 10 Stability and reactivity

2w IEEIRS N4 5%E. Stability: Stable under normal conditions.

TR T ATREZ B M : . sG] RIZURN . BEh0sOsEI ZU4 53 . Potential
hazardous reactions under special conditions: over—gasification, strong reducing
agents, violent reactions, and increased violent substances.

NREG Z IR EE . KR FNHA ki . Conditions to avoid leakage, fire and other
sources of fire.

N P 1. 5S4 2. 5RIS RS, 3. B A 4. SAKREURIZIYI. Substances
to be avoided: 1. Strong gasification agent; 2. Strong reducing agent; 3. Acid
halide compound; 4. Violent substance against water.

f& B W) A r=: CO. COyv NO. CH,05. Hazardous decomposition products: thermal
decomposition produces CO. CO2. NO. CH203

Ft—Esr. FEER

2EME:. BEIRWT, SEBEFWAMAZ EAcute toxicity: under abnormal conditions,
excessive solvent inhalation injury

JEBRON s HEUKLocal effects: Irritation

b k. RIS A R Sensitization: Irritating to skin and eyes

BREEIRE: R LR SBUL AR AE N, &R i 5

RN Slow toxicity or long—term toxicity: Failure to follow safe
operation recommendations leads to accumulation of chemical substances into the
human body, causing skin abnormalities and toxin accumulation.

FRURZUN.: TG, Special effects: None.

%50, LT W




B Esy . S EEPart 12 Ecological Information

A e Z A EE S /RS VA A : Possible environmental impact/environmental distribution:

L. B E KA 545 H N R E 57 it 5. Released into the atmosphere will

react freely with hydrogen and decompose quickly.

2. B R K P I B2 AE R HEBR . Mostly released into water is mainly
eliminated by steam.

3. B E IR SR B AR . Released into the soil will evaporate and
penetrate into the ground.

Bt =0 JEFAEPart 13 Waste disposal

RSB T Waste gas treatment method:

1. AL T, Refer to relevant laws and regulations.

2. KB 2R B ) R 5. Waste to be treated in accordance with storage
conditions.

3. A K 4 B A R AT AE i HE v AL 3. Specific changes can be adopted to deal with
the landfill method.

HBAVUES Sy sk BlPart 14 Transportation informations

EFRZiE e : A7 RBIREGTEEE YR, KR MmyE T EFRZIENE. International
Shipping Regulations: This product is a mixed inert chemical substance and is not
separately listed in the international shipping regulations.

BEERS: BEZFEHRINESE” ENIZIEMEUN number: Please refer to “Domestic
Shipping Regulations”

EWNiziEME: 1. 2800 kDomestic delivery regulations: 1. Fireworks are strictly
prohibited

2. 8% K Kk #&Prepare fire extinguisher

3. %% %29 B Prepare all kinds of protective equipment

RERIZIE TR S B O A7 SRR EEEH] (25°CLLR) , il N BICIs ik 2 455 v i,

{H™ & =20 p= 2 /i fi & . Special transportation methods and
precautions: storage and transportation temperature control (below 25°C), although
there is no transportation safety problem at high temperature, But it seriously
affects the quality of the products.

B Er . R ERIPart 15 Regulatory information

H AP Applicable laws and regulations:

57 1224 PAERGEHN . Labor safety and health facilities rules.

HAHLEF BB . Organic solvent poisoning prevention rules.

%60, LTl




EIRAT I Z A F . Road traffic safety rules.

G M A EY@ERFN . General rules of danger and harmful substances.

5% TAEM IS S G EVR B E . Standards for allowable concentration
of hazardous substances in the air of labor operations.

HoNulr. HAthfg BPart 16 Other information
.

R NLister 25

FIREAE O R IR, (HETREAIE S, SR SRS, H P BN H K,

HAT HI H o] A A J A AT 5T 4E

The above data has been tried to be correct, but errors may still be inevitable. The
various data and data are for reference only, users please follow the application
requirements, The company assumes no responsibility for its own judgment of
availabilitv.
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iR 64-18-6 200-001-8 3%
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MATERIAL SAFETY DATA SHEET
VIR & ERER

1. CHEMICAL PRODUCT AND COMPANY IDENTIFICATION:
7= A2 R AR

PRODUCT NAME : Copper Clad Laminate (FR-4)
PR AR R (FR-4)
PRODUCT USE: Substrate for printed circuitry; Multilayer Boards
Flagz: F-TENHIER Rt i 2 R
NAME OF COMPANY and ADDRESS: Goldenmax International Technology(zhuhai) Ltd.
NO .8 QinShi Road, Sanzao Town, Zhuhai City
Guangdong, China
NEAFR ML SR EARE Gkl FIRAR
) AR BRI A R T E 0 % 8
FOR MORE INFORMATION CALL:
BRI T 86-0756-7638610
Fax: 86-0756-7762356
E-mail: GDMZHQA @163.com

2. COMPOSITION/INFORMATION ON INGREDIENTS:

SRR FER
INGREDIENT NAME CAS# WEIGHT%
J§ 73 4 FK s A 5 HA
Continuous Filament Fiber Glass (65997-17-3) 30-65
WL A
Copper (7440-50-8) 9-30
B
Epoxy Resin (26265-08-7) 35-70
TRALIA S I

3. HAZARDS IDENTIFICATION:
fa B
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EMERGENCY OVERVIEW

KN DU -

A nonflammable sheet material , Dust when machined or punched may cause skin or eye

irritation .Fumes if decomposed may irritate eyes .nose and throat.

Je FIHERRI 2 I, 48] s d T FLIN AT BE P AR R, RT R A Rk BRI S A . 490k

ISP R A S R BIR I S5 A e o

POTENTIAL HEALTH HAZARDS:

AR SE R

SKIN: Dust may cause moderate skin irritation.

Belk: By AR S B0rb A R EE S IR A8

EYES: Dust may cause moderate eye irritation. Fumes may irritation eyes.

MR = AR T S0 A5 R R G I A8

INHALATION: Fibrous glass dust may be released from the fiberglass cloth substrate when
machined. ACGIH TLV is 10mg/m3 TWA for particles <Smicrons in diameter.

W) A8 T BB £ A AT I B LT YRy K T RE 2 WHL o X T EAR<S oK BRIk ACGIH

TLV j& 10mg/m3.,

INGESTION: Not determined.

& 2%,

DELAYED EFFECTS: Our product is reinforced with continuous filament fiber glass . Dust
generated from the cutting . grinding .machining etc .would not be expected to
produce respirable particles . IARC considers continuous filaments as
unclassifiable or probably non-carcinogenic.

ety JATR ™ s RS N o A S A B 2T 4k 22, {1 3T 0N LI A= AR ml i

ANHRURL . TARC A UL P 22 HI NBUY H 5%

4. FIRST AID MEASURES:
SEEEi

SKIN: Wash in flowing water or shower. Remove contaminated clothing.

Beftk: Wit R Evg R A, skt

EYE: Irrigate with flowing water for 15 minutes. If irritation persists consult a physician.

RIS AR oE 15 708, Wid SO Rargk A, R AL

INHALATION: If overcome by dust or smoke move to fresh air .If not breathing give mouth-to-

mouth resuscitation. Call physician.

W\ AR A 2R K 22 V8 4 A8 BB if 22 U 7, s o 7P, TR T N CRERO RS0

B4
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INGESTION: If large amounts are ingested consult physician.
S W AKE, IEECREEE.

ADVICE TO PHYSICIAN: Treat symptomatically.
B A AR ELARER .

5. FIRE FIGHTING MEASURES:

IOy
FLAMMABLE PROPERTIES: n/a Syt ANiE H
FLASH POINT: n/a N R AN
FLASH POINT METHOD: n/a T ANidH]
UPPER FLAME LIMITE %: n/a BRIpe PR ANid H
LOWER FLAME LIMITE%: n/a RS T IR ANid
FLAME PROPAGATION RATE(solids) : UL94 V-0 WAKESE L. UL94 V-0
OSHA FLAMMABILITY CLASS: n/a BRG] ANidE H]

EXTINGUISHING MEDIA: Water. CO2 and dry chemical
KKz K CO2 B 02
UNUSUAL FIRE AND EXPLOSION HAZARDS: May give off toxic hydrogen bromide when
thermally decomposed.
ANTEH KR BIBENESGRS 29 AR g I R BE SR B A 53 B IR ) o
SPECIAL FIREFIGHTING PRECAUTIONS/INSTRUCTIONS:
Firemen should wear proper protective equipment and positive pressure self-contained breathing

apparatus.

R K IKAR P TP 53 5 5 DR 2 B 1B T PR it o

6. ACCIDENTAL RELEASE MEASURES:

IN CASE OF SPILL OR OTHER RELEASE (Always wear recommended personal protection
equipment)

LA Y B AR R T80 GEL e £ 2 T HEAT () DR Bt )

Not applicable material is an article.

AN ] AR AR

Spills and releases may have to be reported to local authorities.

A3 IR AR 4 U
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7. HANDLING AND STORAGE:
(NG T

General Handling 7 FALRE

Avoid contact with eye ¥ 5 iR i $22fih

Keep away from heat and flam and sun-light & 25 4. B KRN B3 BHO'E
Wash through after handling 4P 5¢ J&5 S iE

Stored in dark and cool place Bt FHE RS T il A7

8. EXPOSURE CONTROLS/PERSONAL PROTECTION:
Bpml A NR

ENGINEERING CONTRONS: Use local exhaust ventilation to control dust

TR A 2 b e 2 T R st

PERSONAL PROTECTIVE EQUIPMENT: /™ A -4 45 it

SKIN PROTECTION: For brief contact to dust no precautions other than clean body-covering

clothing should needed .Use gloves and aprons when prolonged or frequently
repeated contact occurs.
BEJRARS 0 R B ok 4, W EEE Ve AR B IR, TE TR i i .
2 7 EAI T e 0 MR R 20 T BB 4 e

EYE PROTECTION: Use appropriate eye protection when machining material.

HRIE ORI 208 F A A I AR DR

RESPIRATORY PROTECTION: Atmospheric levels of Fibrous glass and Copper Dust should be
maintained below exposure guidelines. When respiratory
protection is required for certain operation use a NIOSH-
approved dust respirator.

RER LR KA B LT Y AR T R e E I, R EAT JEAD BRI ] RS E Rk A2 7 2 1

B

ADDITIONAL RECOMMENDATIONS:N/A A ANidE i

EXPOSURE GUIDELINES: % #& #f£ I

Ingredient Name CAS# ACGIH TLV OSHA PEL Other Limit

Copper Dust (7440-50-8) 1 mg/m3 1 mg/m3 N/A

Fibrous Glass Dust  (65997-17-3)  10mg/m3 None

Page 4 of 7



9. PHYSICIAL AND CHEMICAL PROPERTIES:

YEA R

APPEARANCE: Yellow or white to amber sheets

ML O E A A

PHYSICAL STATE: solid
BOILING POINT : n/a

FLASH POINT : n/a
DISPOSITE POINT (5% LOSS) :

THE GLASS TRANSITION TEMPERATURE:

ODOR: None, unless heated

SPECIFIC GRAVITY : >1.5

PERCENT VOLATILE (PREPREG) : <4%
(LAMINATE): <0.5%

VAPOR DENSITY (Air=1) : n/a

VAPOR PRESSURE : n/a

ODOR: None unless heated

SOLUBILITY IN WATER: Negligible in water

YA, [HA

Whri: AEH

N R AN

PR K. 310°C(5%LOSS)
Tg: 110-150°C

AR Bk, BRAEINHA

tbE: >1.5

Rty CEFE D « <d4%¥ER
JEHEMR: <0.5%

HREE (BR=D) 2 ATEH

AT AEH

KR ARk rha] 20

10. STABILITY AND REACTIVITY:
Fo R R =

NORMALLY STABLE? : Stable

WHE 7 - FE

HAZARDOUS POLYMERIZATION? None
fERIREW? « K

HAZARDOUS DECOMPOSITION PRODUCTS:CO CO2 HBr Oxides of nitrogen heated in

excess of 300deg.C.Laser drilling or cutting may

result in copper metal fume.

fe B IS4G f: CO CO2 HBr Nox 4hn#GEL 300°CHY, FTFLakU)E I 2 5= A= 4 4 2 A

7N
o

HAZARDOUS POLYMERIZATION? None
R AW T
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11. TOXICOLOGICAL INFORMATION:
BWHER R

IMMEDIATE (ACUTE) EFFECTS: Dust may cause moderate eye skin and respiratory irritation.

BRI SN s By AR P SUIRR BB BT A8

DELAYED EFFECTS: Our product is reinforced with continuous filament fiberglass. Dust
generated from the cutting grinding machining etc. would not expected to
produce respirable particles. IARC considers continuous glass filaments as
unclassifiable or probably non-carcinogenic.

PVE SN AT o S R B RS 2T Yk 22 Tnai ™ e D)%, WEEE L il i Jd

WA AR TERURL . TARC ZH 2RI\ A JE L T P 41 4 22 A3 U0

12, ECOLOGICAL INFORMATION:

Not Biodegradable
ARy lEAE

13, DISPOSAL CONSIDERATIONS:
AEE [

Is the unused product a hazardous waste substances list of country hazardous waste if discarded?
No

FINEFIEI R 4 K IE R L YA RE FE R I I e e £ 587 A

OTHER DISPOSAL CONSIDERATIONS: Disposal must be made in accordance with all
applicable Local regulations. Copper should be recycled.

FUEALE ) AN E A A A ANE R . B 2 T LA AT

Suggestion method after products will be discarded:

PR R Z A LR J LR AL B i

1. Separate reuse method: crush products into powder then separate the valued copper,recycling left

plastic powder as a filler.

TRk, RO, CREGE RDBORIHT R A VR e R .
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2. Incineration method: incinerate the unused products,this method may produce some brominated
compound gas.

ek, e R bl R AR A w4
3. Bury into deep earth.

T,

14, TRANSPORT INFORMATION:
BRI

1. Special transport and attention: None
o IR s Ay 3K
2. For additional information on shipping regulations a ffecting this material, contact the

information number found on the first page.

Bty Rk 2 is U S S HPRH RS OISR BRI R T AR

15. ADDITIONAL REGULATORY INFORMATION:
B 2K % Bk
1. HAZARDOUS WASTE SUBSTANCES LIST OF COUNTRY: [B %156 K W) 4 5

The resin system components listed in the hazardous waste substances list of country (HW13) .
HEAEYIPIINEFIC LY 4 x24T (HW13) .
2 . Goldenmax International Technology(zhuhai) Ltd.. Does not use polybromide -biphenyls or
polybromide-biphenyloxides as a fire retardant in any of our epoxy resin systems., and meet ROHS
requirement.
e HAREL BRIUE) A7 R TIAE b (3RS AR AR 2 B R 2 RO B2 IR R
SEAEACYIE I FLAGR, 4545 ROHS 23K

16, OTHER INFORMATION:
M InfE B
Current issue date:5/8/2015 & &1 HHEA . 5/8/2015

Previous issue date;*#*##*k |- — YT H . ook
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L) 15

Y 22 4= B R (MSDS)

. VS EREER

NO. MSDS 02

BIGHTM R A BR 2 #]

Wi 44 R KSM-388W
[ 44 Fx PELFRIC R

il 3 T B4 L 7 44 R

L5 B BB AR A7 BR 22 7

il 36 7 A 7 e 3

LR AL T FHAH R 18 5

PR 4 LR
KBS HL T 0510-86590186
TR 0510-86915301
= rHRRER
YRL 3 Rl 3 B A
N R EE B B2 G
FERIT AR CAS.NO RSB
I B P 1 A S5 I 29690-82-2 10%-30%
WGy A AR 25068-38-6 10%-30%
f=119h 15 71 (DBE) 95481-62-2 10%-30%
THIERL (Si0) 14464-46-1 <10%
ik} 13463-67-7 20%-40%
[ 1 e 32k 71 461-58-5 <10%
2 1 B 7] 63148-62-9 <10%
=L JEHAHATR
. N SRR RS, B B BRI AT BE(R R . ik B R R
AR A T A SR
{1 T AN AR E R AP 5 S H BRI o
B R HAEAWT R, HEEEait.
VBRI R Ak 2 A HAEAWT R, HEEsait.
RRok =
R SKOR S MRREL EEX. DT BACNR. BRTRELHR a.
AR DROREE . DRI R A, SkRRAE

10 L5




NO. MSDS 02

. RSt

AR BB R 2 2RO
N 1. BEBRTS Guls sk B8 5 7% 20 i 2 <4k
2. SERIERER .
B kSl 1. DK KRB e s2i5 Geiihn 5 438, BB 275 JePkk 2.
MRS Hefin: 1. RO a2 R 5 .
2. SCRKGHR 4T, RS R K 2 APt 15 7050, sE RS ke 2.
A 1 BEIE R B RE O SR IN SRR, AR AR,
2. BT 240-300 ZTH 7K CAETRE B Ak A
3. HEFEA B RVERI MK, RS R By R m) i AR fE R, FE LRI DA
K EZ 457K
4. SLRPEREE

B E AR MG F RS A RIBORAG . RGRAN Bk IR 2 ] SRR

M EBNRZT: N C RT3 & A 24 X S S 8

XF BRI Z R -

i KK I

ERNCK KGR AT B R KA K

KK AT FpRfa T KK el ibitgs, Hs AR E RS e EANE.

FER KRR B A b XA 22 4 B B R AT KK

BN R R RB I e SRR B BT B

ZARIRIN ¥ (SE Y RFS

AN PLE R FH T

1o REIAN G HIN, BEEINEXEETEE TR,
2. NG Z NG HTHEE T

3. FRGEHMDAPIIEL

MBGE RO RIS, xR Dl A, LRI RIEUR Y 22 4 DA J23h
TRAH R HAL

ERLVIREY

~ ANERL A fish S A o

v IR N TR KB BB AR ) A TE) A

v AEREVFATRITHIE T, BORE AR -

v DEMEER, A S SN R SR YRR E AN AT BRI 5 A A o
~ KRR, IR B 5 S A B AT LRI R SR A B

LN AW N -

20 L5




. BREMPIE

NO. MSDS 02

AE

1. SR RHE R 2R 50 71 3 BU80R R .
2. fEE X R LS TG E T T i N A
3. AU A A E R B SN AR E

Tl A7 -

A T RA G T 3B R A 137 KT 25 CHETRG I & KU RN B

I\ B A

TR

1o SRR, PAA A KIE R X AR G 5 — IR G0 T
2+ RAEEHRR T AN A R RIS 2415 i

3. KEFRAERS, U H] = BRSO AR .

4. RGP T AN R R G HRR 2 2R

25
J\/INI I P34 L . IR _
- LIS [ &P S R VRIR S R A VPR ESLYE =y 7N
FVFIR L
25ppm (DEAC) 700ppm LA T (DEAC) 50ppm (DEAC)
WNUIE AN &8

WEI B4 : 700ppm LA R &G HLIERE 2 WK BT A
REREE: B A $m PP A

FHRBEY: BB TE. MR L. VITON. 4H. BARRICADE JyfE.

IREEDY: P, ey Bk

Bk e AR H . BRI RIS TAER. TAER.

DA i

s LAR R R RIS Ge 2, Wi e 4 il 5 8l E 5, HAUG PR AN mis i fa#Hit.

1
2. LARS P25 B £ o
3. AP EIIRYET .

4. HERHENVI I o

$3IWHL5W|




NO. MSDS 02

Jus B AR

YIBUIRAS: WPIRY TEAR: KRR

gt [t AR B EIR

PH fH: 6~7 KA 130°C; MHAJTE: AR
Iy E: 300°C FRNE IR

HBRRE: AEHMR AAEE: 0.9g/cm’

ZZ S JE: 04mmHg/25°C RS : AW TIK

ERE. 1.35(K=1) HEE(25°C): 240~320PS

1 ZEME RN

2N IERIRE T 2E

FRIRES T RMREZ G )b A smid 5 JRIZL BN L 380 e v fall 240 ot

P ARG TR KGRI H A K

PgE G M 1 sREAGT 20 SRIG R 3. IR S 4. HIKIRNRIZI

EENEY): RO EF“4E CO. CO2v NO. CH203

T EmERR

AR AR ZINSREOREE Y . R IEAN B K o

WeN: 1. EERIETET 200ppm ¥ FE 2 Ml B .
2. FFET 700ppm W2 5] AR OHR A,
3. BERTEIKE CRZ)1000ppm) 25| EAMEAWE . KEFIR, MR R
T,
4. Feie T EIR 2 o] R R T A
Fefk: 1. FEfia ket FIRMmmig, IR 5] & R K% .
2. ZRIRSHIBZ k.
v A I L
VAT R B L B
- R A E A .
v REEANZAER SWAGERERL.
3. AN 2 51 R B A

HELH -
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MATERIAL SAFETY DATA SHEET (MSDS)

File No. 2302

1. CHEMICAL PRODUCT & COMPANY IDENTIFICATION

3. HAZARDS IDENTIFICATION

CHEMICAL PRODUCT NAME : DURANEX

NAME OF COMPANY :
SECTION IN CHARGE :

ADDRESS :

TELEPHONE NUMBER :
FACSIMILE NUMBER :

2. COMPOSITION/INFORMATION ON INGREDIENTS
SUBSTANCE/PREPA :

RATION

COMMON
CHEMICAL NAME

SYNONYMS

INGREDIENTS AND
COMPOSITION

CHEMICAL
FORMURA

SERIAL Ne IN

OFFICIAL GAZETTE .

CAS Ne

PHYSICAL AND
CHEMICAL
HAZARDS

HUMAN HEALTH
EFFECTS

ENVIRONMENTAL
EFFECTS

PHYSICAL AND
CHEMICAL
HAZARDS

THE
CLASSIFICATION

4. FIRST-AID MEASURES

Dec 20,

INGESTION

INHALATION

SKIN CONTACT

2007

WinTech Polymer Ltd.

Quality Assurance Dept.

2-18-1 Konan, Minato-ku, Tokyo,108-8280 Japan
03-6711-8605

03-6711-8616

Preparation

Polybutyleneterephthalate

Polybutyleneterephthalate(PBT)
PBT=80%, Phosphorus Flame retardant and others =20%

£g08° (CH X X

7-1039 (base resin)

Issued:
Revised:

XFR4840

Dec 20, 2007
Dec 20, 2007

(Law Concerning Examination and Regulation of Manufacture,etc.,of

Chemical Substances)

24968—12—5 (baseresin)

Not applicable

Not applicable

Not applicable

It is inflammable substance and combustible if an igniting source is
existent. Neither dangerous reaction,fire nor explosion can be caused

under normal conditions.

Not applicable

Help to vomit as much as possible. If sick feeling continues,and ask a

physician for advice.

When a gas generated from the molten polymer,especially fume
generated during combustion or heat, has been inhaled,remove fresh
air without delay and wait until the victim is recovered. If sick feeling

continues,ask a physician for advice.

Cool the contacted skin with clean water without delay,if a contact with
the polymer In a molten form. Do not force to remove the solid resin on
the skin. If any burns are observed on the skin,ask a physician for

advice.

1/5 Page
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EYE CONTACT : Cool and rinse the eye with clean water for at least 15 minutes when the
eyes had contact with molten polymer. In case of wearing contact
lenses,remove the lenses as soon as possible,and ask a physician for
advice. When the eye had contact with the polymer in an ordinary solid
form,rinse the eye with clean water without delay. If the discomfort
persists,ask a physician for advice.

5. FIRE-FIGHTING MEASURES

EXTINGUISHING : Water,form fire-extinguishing agent,powder fire-extinguishing agent,and
MEDIA carbon dioxide gas.

SPECIFIC :  Extinguish the fire with water. A method of extinguishing an ordinary fire
METHODS may be applied. Do not apply water directly to processing machines.

SPECIFIC HAZARDS : Incomplete combustion leads to generation of toxic gases such as
carbon monoxide or tetrahydrofuran,in addition to carbonic acid gas and

water.
SPECIAL . In case the fire gained force,use a gas mask or other protective
EQUIPMENT FOR equipment.

THE PROTECTION
OF FIREFIGHTERS

6. ACCIDENTAL LEAKAGE MEASURES
PERSONAL . When pellets were spilled on the road or floor,wipe them off with a
PRECAUTIONS besom or cleaner not to cause slipping.

ENVIRONMENTAL : Handle the spillage in accordance with provisions given in the "Resin
PRECAUSION pellet spillage preventive manual",in order to prevent intakes by marine
animals and birds.

7. HANDLING AND STORAGE

HANDLING : This resin in a pellet form will neither ignite nor explode at room
temperatures.

HANDLING 2 : For molding work,effective means for local exhaust are required to
discharge gases generated by melt processing.

HANDLING 3 : Avoid inhaling of gases generated in moulding work.
Do not directly touch resin of high temperature.

HANDLING 4 : Avoid retaining hot resin in the processing machines for many hours.

HANDLING 5 . This pellets spilled on the floor are likely to cause slipping. Remove
such spillage at any times.

STORAGE . Keep the substance away from any fire or heat sources for the sake of
safe storage.

RECOMMENDED : No information.

PACKAGING

MATERIALS

8. EXPOSURE CONTROL / PERSONAL PROTECTION

CONTROL : None at present

CONCENTRATION

PERMISSIBLE . OSHA PEL/1985

CONCENTRATION Max. permissible concentration of inactive powder 15mg/m

- ditto - (Aspiration ) 5 mg/m
ACGIH TLV/1992 1993
Exposure limit of the powder TWA 10 mg/m

ENGINEERING . When handling dust: Use totally enclosed containers resisting dust
MEASURE explosion.
When heat melted in molding: Effective local ventilation must be
provided.
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PERSONAL
PROTECTIVE
EQUIPMENT

RESPIRATORY : Wear a dust-proof mask.
PROTECTION

EYE PROTECTION : Wear protective glases or goggles.
HAND PROTECTION : Wear heat-resisting gloves against burns, when handling molten

polymer.

SKIN & BODY . Wear long sleeve clothes against burns, when handling molten polymer.
PROTECTION

9. PHYSICAL AND CHEMICAL PROPERTIES
APPEARANCE etc. : Pellet
BOILING POINT . Not applicable
VAPOUR : Not applicable
PRESSURE
VOLATILITY . Not applicable
SUBLIMATION : None
MELTING POINT . 228°C
DENSITY : 1.32g/en
SOLUBILITY . Insolube in water
FLASH POINT : 300°C or higher
IGNITION POINT : 300°C or higher
EXPLOSION . Not applicable
PROPERTY
INFLAMMABILITY : None
REACTIVITY WITH : None
WATER
OXIDIZABILITY : None

SELF-REACTIVITY : None

DUST . Upper explosion limit : Not applicable.
EXPLOSIVENESS Lower explosion limit : 35g/m

10. STABILITY AND REACTIVITY
STABILITY AND . Stable for nomal storage or handling.
REACTIVITY

11. TOXICOLOGICAL INFORMATION

SKIN CORROSIVE : No finding.
OROPERTIES

SENSITIZING & : Gas generated in drying or melting is irritating eyes and skins.
IRRITANT EFFECTS

ACUTE : No finding.
TOXICITY(INCLUDIN
G LD50)

SUBACUTE : No finding.
TOXICITY

CHRONIC TOXICITY : No finding.
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CARCINOGENECITY : No finding.

MUTAGENECITY(Mi : No finding.
cro

organisms,chromoso

mal aberration)

REPRODUCTIVE : No finding.
TOXICITY

TERATOGENICITY : No finding.

OTHERS(Including : No finding in this report means that there will be no hazard in
generation of general,but no proving data available at the time of reporting.
hazardous gases by

reaction with

water,for ezample)

OTHER CAUTIONS : With regard to dust,the maximum permissible concentration and limits
are fixed by OSHA and ACGIH.

12. ECOLOGICAL INFORMATION
BIODEGRADABILITY : No finding.

BIOACCUMULATION : No finding.

FISH TOXICITY : No finding.
13. DISPOSAL CONSIDERATION

WASTE FROM : This is designated as waste plastics among industrial wastes by the

RESIDUES Wastes Disposal Law. Disposal waste pellets through licensed wastes
handlers or local autonomous bodies if they are handling wastes
disposal.

WASTE FROM . When disposed by incineration,use the well controlled incinerators in

RESIDUES 2 accordance with the Wastes Disposal Law,Air Pollution Control Law and

Water Pollution Prevention Law.

14. TRANSPORT CONSIDERATION

UN . Not applicable

CLASSIFICATION

NUMBER

OTHER CAUSIONS : Handle with care so as not to give damages to containers or not to be

subjected to wetting.

OTHER CAUSIONS : Secure the containers firmly so as not to cause collapsing.
2

15. REGULATORY INFORMATION

WASTE DISPOSAL : Waste plastics among industrial wastes.
LAW

16. OTHER INFORMATION

HANDLING OF THE : This MSDS is the English version translated from the Japanese MSDS

DETAILS GIVEN which is prepared for domestic use.

ABOVE Details given above are based on references, information and data
available at this moment, but no warranty can be made on exactness of
these details. They are also prepared on the assumption that the
product will be handled in a normal way. For special handling, adequate
safety and environmental measures should be taken in respect to its
applications. Our products are not specifically intended for implants for
medical and dental applications, and therefore they are not
recommended for such applications.

"No finding" in this report means that there will be no hazard in general,
but no proving data is available at the time of reporting.
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To I-PEX Co.,Ltd

MATERIAL SAFETY DATA SHEET

MSDS FILE No. (KURAMI WORKS) : 05—1225

{based on Form QSHA-174)

IDENTITY ( AS Used on Label and List )
Product Class Phosphor Bronze Strip
Trade Name
CAS No.
Chemical Composition

: JISH3130 C5210R (Equivalent to ASTM B103 C52100)
Copper:7440-50-8, Tin:7440-31-5, Phosphor:7723-14-0

Content {wt-%) GCAS No.
Tin(Sn) 7.0~9.0 7440—31—5
Phosphor {P) 0. 03~0. 35 7723—14—0
Copper{Cu) Balance 7440—50—8
Sn+P+Cu 99. 7= -

Section I

Manufacturer's Name

NIKKO METAL MANUFACTURING CO., LTD.
KURAMI WORKS

Date Prepared
May 24th, 2005

Address
3 Kurami Samukawa—cho

Kouza—-gun Kanagawa prefecture
253-0101 JAPAN

Signature of Person in Charge

Chdine N
[ZUMI, Chihiro’
Senior Technical Supervisor, Quality Assurance

Telephone Number for Information (Quality Assurance)

+81-467-75-7285

Facsimile Number for Information (Quality Assurance)

+81-467-74-6971

Signature of Person Responsible

[doindy, Wil

WATANABE, Hiroaki
Manager, Quality Assurance Section

Section I

Hazardous Ingredients / Identity Information

Hazardous Components (Specific Chemical Identity : Names OSHA Pe! ACGIH TLV

Nothing for ordinary service condition

Section 1

Physical / Chemical Characteristics

Boiling Point
2275 °C for Tin

2630 °C for Copper |Specific Gravity (H20=1)

8.80

Vapor Pressure (mmHg) Melting Point 1025 deg. centi. for C5210 Phosphor Bronze
N/A
Vapor Density (Air=1) Evaporation Rate (Butyl Acetate = 1 }
N/A N/A
Solubility in Water
N/A
Appearance and Odor
Brown — Red (solid) : Odor — None
Section ¥ Fire and Explosion Hazard Data
Flash Point {(Method Used ) Flammable Limits LEL UEL
N/A N/A N/A N/A

Extinguishing Media

N/A { stable , nonflammable substance )

Speocial Fire Fighting Procedures
Not specified

Unusual Fire and Explosion Hazards

Metal products do not present fire or explosion hazards

under normal conditions.

_'I_




Section  V Reactivity Data

Stability Unstable Conditions to Avoid
Stable X
Incompatibility (Materials to Avoid )
Nothing
Hazardous Decomposition or Byproducts
Nothing
Hazardous May Occur Conditions to Avoid
Polymerization
Will Not Qcour X
Section VI Health Hazard Data
Route(s) of Entry : Inhalation ? Skin 7 Ingestion ?
N/A N/A N/A
Health Hazardous (Acute and Chronic )
N/A
Carcinogenicitry : NTP ? IARC Monographs ? OSHA Regulated ?
N/A N/A N/A
Signs and Symptoms of Exposure
N/A

Medical Conditions
Generally Aggravated by Exposure N/A
Emergency and First Aid Procedures

N/A

Section VI Precautions for State Handling and Use
Steps to Be Taken in Case Material Is Released or Spilled

N/A

Waste Disposal Methed
Collect scrap for remelting.
Precautions to Be Taken in Handling and storing
For Handling
-Put safety gloves on to protect your hands from edges of coils which might cut your hands.
‘Wear safety glasses when metal powders or chips are expected to be generated in the work.
‘Put safety shoes on when handling heavy coils.
For_Storing
*The environment of stocking area should be free from acid, alkali, chloride, sulfide and other corrosive
chemicals to prevent from rusting or corrosion.
Other Precautions

No special requirements

Section VI Control Measures

Respiratory Protection {Specify Type )
Wearing a mask be recommended in the work such as abrasion and buffing which generates metal
powders or chips.

Ventilation Local Exhaust Special
None None
Mechanical (General } Other
None None

Protective Gloves

Put safety gloves on to protect your hands from edges of coils which might cut vour hands.
Eye Protection

Wear safety glasses when metal powder is expected to be generated in the work.

Other Protective Clothing or Equipment

Put safety shoes on when handling heavy coils.

Work / Hygienic Practices

None

influence to environments Fish on toxicity : TLm 48 hr. on CuS04
Salmogairdeneri : 0038 ~ 0.8 ppm
Oryzias Latipes : 2.1 ~ 24ppm
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2005 . 2 .27

Material Safety Data Sheet

1. Manufacturer
- Company HARADA Metal Industry Co., Ltd.
= Address 10—18 Sasamekitamati, Toda, Saitama 335-0033, Japan
TEL 048--422—1588
FAX 048—449—6303
* Counter The domestic business department business primary and secend section
TEL 048—441—5115
FAX 048—444—9104
The domestic business department OSAKA service office
TEL 06—3531—8094
FAX 06—531—8096
The domestic business department NAGOYA service office
TEL 052—821—9778
FAX 052—822—7500
The overseas business department export section
TEL 048—441—5115
FAX 048—444—9104
- Urgent place to contact
The quality assurance department
TEL 048—422—1588
FAX 048-—449—6303

2. Products
* Phosphor bronze plates and strips for springs

* Phosphor bronze plates and strips



3. Specification of the material

» The division of mixture or single product : Single product

* The chemical name : Copper alloy

» Chemical composition and content rate( wt.%6)

Percent
Element 5210 C5212 C5191 C5102 C5111 CAS No.
Copper rem. rem. rem. rem. rem. 7440-50-8
Tin 7.079.0 7079.0 55 7.0 45755 35745 7440-31-5
Phosphorus | 003035 0037035 |00370.35 [0037035 |0.037035 |7723-140
Lead 0.09 max 0.05 max 0.05 max 0.05 max 0.05 max 7439-92-1
Iron 0.1 max 0.1 max 0.1 max 01 max 0.1 max 7439-89-6
Zinc 0.2 max 02 max 0.2 max 02 max 02 max 7440-66-6

4. Classification of harmfulness

- The name of classification ; Not classified into the dangerous harmfulness material.

» The danger : No knowledge
« The harmfulness : No knowledge

= The effect for the environment : No knowledge

5. First aid

+ Eyes : Flush the water. Consult the doctor, when the simulation of the eye continues,

* Skin : Flush the water.

+ Inhalation : Consult the doctor, when it was large inhaled.

6. The treatment in the fire

- Nonflammable.

7. Leakage
- Not applied (because of solid)

8. Attention in handling and storage

- Stored at the ordinary—temperature and usual humidity.

+ Prohibition of the rapid temperature and humidity change.




9. Treatment on the exposure prevention

* Standard control concentration : Not regulated.

- Allowable temperature : Not regulated.

* Facility countermeasure : The whole ventilation is desirable.

* Protector : For lung the wear of protection mask is desirable for the power handling,
For hand ,the wear of protective glove is desirable.
For eyes the wear of safety goggles is desirable for the power handling.

For body . the wear of protective clothing is desirable.

10, Physical and chemical characteristic
* Appearance and smell : The solid with the metallic luster. Odoless.
* Boiling point ; The indistinctness.

* Solubility : Dissolves in the inorganic acid.

C5210 C5212 C5191 C5102 C5111
Specific gravity 8.82 8.82 885 8.88 8.90
Melting point 1020°C 1020°C 1045°C 1050°C 1060°C

11. Information for danger
= Fire point : The indistinctness.
= Stability : Show the stability at room temperature and in the air.

= The situation to be avoided: —

12. Information for harmfulness
* The powder stimulates eyes , skin and bronchi.

* Produce the ulcer and the hepatic disorder rarely.

13. Information for environment

* No knowledge.

14. Attention for scrapping

= Possible to deal with ,as an industrial waste.

15. Attention for transportation

* No damage transportation is desirable.

16. Applying act
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