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Note:
1. Material:
1.1 Housing: thermoplastic high temp.UL94V—-0; Color: natural.
1.2 Latch: thermoplastic high temp.UL94V—0; Color: black.
1.3 Terminal: copper alloy.
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ZHE JIANG CHUANG DU ELECTRONICS CO.,LTD

REV. A

=om BB B
PRODUCT SPECIFICATION

[1)] :EHYEE SCOPE
AFAEFIE T 0. bmmPitch FPC dudk Bkt SMT 734 45 8% 22 771).

This specification covers the 0.5mmPitch FPC ZIF R/A SMT Type Connectors series.

[2] 4R~} CONNECTOR DIMENSIONS
2R E
See attached drawings.
[3] #15 MATERIAL
#i2 IKAA Housing: LCP
Bt Color: [ff White
M PREE 2 (UL94V-0) Flammability Rating (UL94V-0).
JG a5 Actuator: PAGT
Fifh, Color: B {4 Black
MR PREE 2R (UL94V—-0) Flammability Rating (UL94V-0).
i Terminal : %75 4 Phosphor Bronze.
PLH Fitting Nail:ZE%d Brass.
[4) #Z(P.C.B LAYOUT & ACCOMMODATED P.C.B LAYOUT
2R E
See attached drawings.

[5)] %% RATING

mo H M
ITEM SPECIFICATIONS
NV
BEREEITRIL 50V AC
Operating Voltage(Max.)
=) 'f?.i/ ray
ISP 'CFEE{}IL 0.4A DC
Current Rating(Max.)
vE 4*@
,fE)EH/D]lE/ . 2259C ~+85°C
Operating Temperature range
il P B AR EE90% LA
Operating humidity range Relative humidity 90% max.
?EI i3 le
P e~ sgec
orage temperature range
DRAT B YU FXHREI0% LA T
Storage humidity range Relative humidity 90% max.

A B T AR E TR Including terminal temperature rise.



ZHE JIANG CHUANG DU ELECTRONICS CO.,LTD

REV. A

[6) M:f& PERFORMANCE
6. 1 B8 4% ELECTRICAL PERFORMANCE

terminal or ground. (EIA-364-21)

mH R 25 HA%
ITEM TEST CONDITION REQUIRMENT
e 5iE S 2 FPCIEE, WK H
JE20mV, B 7 10mA F3E4T B PT
AT MR, (E1A-364-23) 40 mQIg K.
Contact Resistance | Mate applicable FPC and measure | 40 mQ Max.
by dry circuit, 20mV Max, 10mA.
(EIA-364-23)
BAE A HIE A Z FPCIESE, $RALAH
A8 3 - 0] U 3k L e 500V DCHEAT
A AL P IA(BIA-364-21) 500MQIE /]
Insulation Resistance Mate applicable FPC and ‘apply 500 MQ Min.
500V DC between adjacent

PR 538 A 2 FPCIESE, AHAR
TR 7 A A 32250V AC(rms) 143
B, (EIA-364-20)

H LS MLTEAT AT 5308 1K

assembled in the housing.

[EEENAR Mate applicable FPC, apply 250V | Ny Breakdown
Dielectric Strength | AC(rms) forl minute between
adjacent terminal or
ground.(EIA-364-20)
6. 2 HLAR4SF I MECHANICAL PERFORMANCE
i H U S s
ITEM TEST CONDITION REQUIRMENT
Wi ran b, 5FPCIER:, LAEME
A 43 A #2254 3mm BEAT FPC
FPCIRFr 7 PRFE T3 Pos.x 0.3N#z />
FPC Retention Force | Insert the actuator, pull the FPC at a | Pos.x 0.3N Min.
rate of 25+3mm per minute.
vy - 5 Housing 1 2% 5, VAHRAFE K
JEE BR3P B8 253 mmf ity 1 44 HY
SR Housing, HEAT %1 PrFF S I o
Terminal Retention | Apply axial pull out force at the rate 3NB§/' O
Force of 2543 mm/minute on the terminal | 3N Min.




ZHE JIANG CHUANG DU ELECTRONICS CO.,LTD

REV. A
i H MR AT P
ITEM TEST CONDITION REQUIRMENT
18 A 5 Housing 4135 J5 , DA
. PR3 B S 253 mm 4K 1
BRI Housing, MEATEEE MR, | NI,
Fitting Nail Retention Apply axial pull out force at the rate | {N Min
Force of 25+3 mm/minute on the Fitting
Nail assembled in the housing.
6. 3 FREEHRFIE K LB M A8 ENVIRONMENTAL PERFORMANCE AND OTHERS
i H M AT P
ITEM TEST CONDITION REQUIRMENT
i 7 SFPCI Bk, LABE b
/NF10 cyclesiELEHAE201R ‘
i Mk Insert and withdraw actuator up to 20 LA FH ST 60mQI: k.
Durability cycles at the speed rate of less than Coqtact 60mQ Max.
10 cycles/minute. Resistance
HE A FPCH K AVF LN, FF
A% il 2 i T (EIA-364-70
METHOD 2)
VL T Mate applicable 'FPC and measure | T 30°CHE: k.
Temperature Rise the temp'erature rise of contact whep Temperature 30°C Max.
the maximum AC rated current is | r1se
passed. (EIA-364-70 METHOD 2)
W DCHLAImA, A7 % AH % iE \
1.5mm, P& HI10~55~10 Hz{F | 4pa H@f@?iﬁz
15080, B2/, 7 #EX,Y,Z | Appearance f\? ?r)\' AR
MR . (ETA-364-28 Condition T) oLamage
Mate connectors and subject to the
following vibration conditions, for Pk T 60mQI: &
i e period of 2 hogrs in each of 3 Coqtact 60mO Max'.
Vibration mutually perpendlcular axes, passing Resistance
DC 1mA during the test. Amplitude :
1.5mm P-P Frequency : 10~55~10
Hz in 1 minute. Duration : 2 hours in
each of X,Y,Z axes. i [F1] DT FE 1w sectp K
(ETA-364-28 Condition I) Discontinuity | 1 1 sec Max.



ZHE JIANG CHUANG DU ELECTRONICS CO.,LTD

REV. A
T H N S s
ITEM TEST CONDITION REQUIRMENT
FERE N 518 & Z FPCERE, g DC N
1 mAMAZ A, SIS AEX L | A i
Y.z 36T P | Appearance | S
HE490m/s2 {50G) ik 8
(ETA-364-27, test condition A) ,
Mate applicable FPC and subject to AP 60mQ 5 K.
iy the following shock conditions. 3 | Contact 60mQ Max.
Shock times of shocks shall be applied for | Resistance
each 6 directions along 3 mutually
perpendicular axes, passing DC 1
mA current during the test. (Total of | _ o
18 shocks) Peak value : 490m/s2 B 11 W P Iusec Bk
{50G}(EIA-364-27, test condition A) | Discontinuity | 11 sec Max.
Kb 5iE &2 FPCER:, & T
Bl FE85+2°CHITAI [ 96 /M, 5 o H M TEAT
BT 5 T 1~ 2/ . A N
Mate applicable FPC and expose to ppeatance NoDamage
85£2°C for 96 hours. Upon
i B completion of the exposure period,
Heat Resistance the test SpeCimenS shall be
conditioned at ambient room \
conditions for 1 to 2 hours, after ?ﬁ%ﬁiﬁ 60mQ oK.
which the specified measurements Resistance 60mQ Max.
shall be performed.
R R B IE 2 FPCIER:, B T3 -
BHRE-4042°C, WRAETIO6NET, | 4L LA
AT % T 1~2/h 0 Appearance IR
Mate applicable FPC and expose to NoDamage
-40+2°C  for 96 hours. Upon
MRy 2E completion of the exposure period,
Cold Resistance the test specimens shall be| ,
conditioned at ambient room ESLESE A 60mQ oK.
conditions for 1 to 2 hours, after | Contact 60mQ Max.
which the specified measurements | Resistance
shall be performed.




ZHE JIANG CHUANG DU ELECTRONICS CO.,LTD

REV. A
i H e s FwS
ITEM TEST CONDITION REQUIRMENT
W rE i 585 2 FPCIEH:, B T3 e H AL A T AT
BEil E60+2°C, MRNRIEI0~95%, | | TSR
BRI 06N, FRE A3l |0 NoDamage
T 1~2/)i, P FH AT 60mQEs
Mate applicable FPC and expose to | Contact 6OmQMaX.
(R4S 60 + 2°C, relative humidity 90 to | Resistance '
Humidity 95% for 96 hours. Upon completion | Jfi B, J& i BETT A I HE
of the exposure period, the test | Dielectric He st
specimens shall be conditioned at | Strength No Breakdown
ambient room conditions for 1 to 2 | 44 :
hours, after which the specified fsﬁi%ﬂt 40 MQ %’J‘-
measurements shall be performed. Resistance 40 MQ Min
W FE b 5 E A L FPCIEH:, 7KZS ‘
cyclest Hliilt 5 FRCT S0 F 1~ | 4 LRI EAE
27N . 1 cycle timefll Appearance IR IR
2) -55£3°C 30434l NoDamage
b) +85+3°C 30434k
Mate applicable FPC and subject to
AN the following conditions for 5 cycles.
Temperature Cycling Upon completion of the exposure
period, the test specimens shall be | $fili FHbt -
conditioned at ambient room | Contact 60mQ S .
conditions for 1 to 2 hours, after | Resistance 60m€2 Max.
which the specified measurements
shall be performed. 1 cycle
a) -55+3°C 30minutes
b) +85+3°C 30minutes
e bE i 5 3E & X FPCEH:, Al \
SE1%HBE K, PRIRE3S£2°C, | AM E %f &fg
A (114844 I I T30 A | Appearance | 1PN
FR AT 7 T4 e
Mate applicable FPC and expose to
the following salt mist conditions.
Eh oK 2= Upon completion of the exposure
Salt Spray period, salt deposits shall be removed
by a gentle wash or dip in running | F&fili FH Pt -
, : 60mQ K.
water, after which the specified | Contact 60mO M
measurements shall be performed. | Resistance m ax.
NacCl solution
Concentration :5+1%
Spray time : 48 £ 4 hours
Ambient temperature : 35 +2°C




ZHE JIANG CHUANG DU ELECTRONICS CO.,LTD

REV. A
i H M Ak P
ITEM TEST CONDITION REQUIRMENT
W FEi 5iE A 2 FPCiE R, HILHE
JET50+5 ppmik B A AL AK e H AN TG A
1, MR E40£2°C, AN 124 | “earance (HETEZ N TN
ANIE PP NoDamage
T (4E) | Mate applicable FPC and expose
S0O2 Gas them to the following SO2 gas
atmosphere. e
Temperature 40 + 2°C iﬁoitzc jﬁ 60mQ i K.
Gas Density 50 £+ 5 ppm Resistance 60mg2 Max.
Duration 24 hours
T i R 1R S 28% B BE JE Y 2 78 K
g Xk S
SANH3HR, SRR 40550, | 4k H ’%ffg{%ﬁ
40 minutes exposure to NH3 gas | Appearance AR
SOSAE) evaporating from28%  Ammonia NoDamage
NH3 Gas solution.
f‘&ﬁ%mﬁ 60mQ 5 K.
ontac 60mEQ Max.
Resistance
Bik245£5°C, # T HIm FEAY 3 Y T AR 75%
B YT 2 Housing BH 25 %5 101 0. 1mm DL E, A
P, FEBNRI3£0.5%0, G ISR EFLIR
B Tip of solder tails and fitting nails WA %
Solderabili into the molten solder (held at Solder Wetti 75% of
olderability 2454+5°C) up to 0.Imm from the older Wetting immersed area
bottom of the housing for 3+0.5 must show no
seconds. voids, pin
holes.
AN T s 5% 57
When reflowing Refer to paragraph
7.
i S 2k TR A0 A5 R iR AR 8
PR St . H AL TG AT
. . . &I\XJU 1 (=YD
Resistance to Soldering iron method Abpearance (EEZE 22N
Soldering Heat 0.3mm from terminal tip and fitting bp NoDamage
nail tip.
Soldering time : 3 seconds Max.
Solder temperature : 370 ~400°C




ZHE JIANG CHUANG DU ELECTRONICS CO.,LTD

REV. A

[7]) 4402 [P1)5 95 B 4k INFRARED REFLOW CONDITION

(°O) 250°C MAX.(Peak Temp) 3sec. or less >

A

230°C MIN./ 20~40sec > <
250 —

230 —

200

150

100 —

50 —

—_ (60sec) | ~ (60~90sec) | (30sec)

4
A
4
A

Start (Pre-Heat 150°C MAX.)
> Time(seconds)

V5% 4/F TEMPERATURE CONDITION GRAPH
(FEAR F M) (TEMPERATURE ON BOARD PATTERN SIDE)



CTI

Test Report

Report No. RLSHF001401630005 Page 1 of 4

Applicant ZHE JIANG HEFEENG TECHNOLOGY.CO.LTD
Address THESECONDINDUSTRIALZONE,DANXITOWN,YUE QING
CITY,ZHEJIAGNPROVINCE,CHINA

The following sample(s) and sample information was/were submitted and identified by/on the
behalf of the client

Sample Name LCP plastic core

Color Natural color

Sample Received Date  Mar. 11, 2013

Testing Period Mar. 11, 2013 to Mar. 15, 2013

Test Requested As specified by client, to test Lead(Pb), Cadmium(Cd), Mercury(Hg),

Hexavalent Chromium (Cr(VI)), Polybrominated Biphenyls (PBBs),
Polybrominated Diphenyl Ethers (PBDESs) in the submitted sample(s).

Test Method
Test Item(s) Test Method E(ll\ﬁf;ﬁs&s) MDL

Lead(Pb) IEC 62321:2008 Ed.1 Sec.8 ICP-OES 2mg/kg
Cadmium(Cd) IEC 62321:2008 Ed.1 Sec.8 ICP-OES 2mg/kg
Mercury(Hg) IEC 62321:2008 Ed.1 Sec.7 ICP-OES 2mg/kg
Hexavalent Chromium (Cr(VI)) IEC 62321:2008 Ed.1 Annex C UV-Vis 2mg/kg
Polybrominated Biphenyls (PBBs) IEC 62321:2008 Ed.1 Annex A GC-MS Smg/kg
Polybrominated Diphenyl Ethers (PBDEs) IEC 62321:2008 Ed.1 Annex A GC-MS Smg/kg

Test Result(s) Please refer to the following page(s).

Tested by

Approved by Mar. 15, 2013

Senior Laboratory Manager No. 1248888564
Centre Testing International (Shenzhen) Co., Ltd Shanghai Branch No. 1996 New Jingizo Foad, Pudong District Shanghai



CTI

Test Report

Report No. RLSHF001401630005 Page 2 of 4

Test Result(s)
Tested Item(s) Result
Lead(Pb) N.D.
Cadmium (Cd) N.D.
Mercury(Hg) N.D.
Hexavalent Chromium (Cr(VI)) N.D.
Tested Item(s) Result
Polybrominated Biphenyls (PBBs)
Monobromobiphenyl N.D.
Dibromobiphenyl N.D.
Tribromobiphenyl N.D.
Tetrabromobiphenyl N.D.
Pentabromobiphenyl N.D.
Hexabromobiphenyl N.D.
Heptabromobiphenyl N.D.
Octabromobiphenyl N.D.
Nonabromobiphenyl N.D.
Decabromobiphenyl N.D.
Tested Item(s) Result
Polybrominated Diphenyl Ethers (PBDEs)
Monobromodiphenyl ether N.D.
Dibromodiphenyl ether N.D.
Tribromodiphenyl ether N.D.
Tetrabromodiphenyl ether N.D.
Pentabromodiphenyl ether N.D.
Hexabromodiphenyl ether N.D.
Heptabromodiphenyl ether N.D.
Octabromodiphenyl ether N.D.
Nonabromodiphenyl ether N.D.
Decabromodiphenyl ether N.D.

Tested Sample/Part Description ~ White plastic

Note: The sample(s) had been dissolved totally tested for Lead, Cadmium, Mercury.

-MDL = Method Detection Limit
-N.D. = Not Detected (<MDL )
-mg/kg = ppm = parts per million
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Test Report

Report No. RLSHF001401630005 Page 3 of 4

Test Process
1. Lead(Pb), Cadmium(Cd)

Weigh zample and placeitina - . Ingest sample m mUcrowave
tmicrowawe digestion wessel —— Add digestion reagent =5 digestion owven
Dty Ashing/ _ u
| Akl Fusions [ ] Tesidue —L
analyzed by | | Make up with Arid Dissolution (— Filtration
ICP-0ES deiotiized water
Solution

2. Mercury(Hg)

Weigh sarmple and placeitina ; . Ingest sample i nicrowave
tmicrowawe digestion wessel —— > fudd digestion reagent ——p> digestion owen
Doy Aching) _ u
| Akl Fusions [ ] Tesidue —
avalyzed by | | Make up with Acid Dissalution ¢—| Filtration
[CP-0OES deionized water
solution

3. Hexavalent Chromium (Cr(VI))

Weigh sample and place —— o Add digestion solution ——x Heat at 90-95"C far 3 hows

it ith a conical flask
o R e Tl S Cool and filter

Add test solution

!

Adjust the pH walue — Ivlake up with _
of the solution deionized water — Analyzed by UV-Vis

4. Polybrominated Biphenyls (PBBs), Polybrominated Diphenyl Ethers (PBDEs)

Weigh sample and Extracted with
. . —— _ —— Concentrate the extract
place it in a thimble organic solvent
frzed by GO -MS LIake up with Transfer the extract into a
Ana = - ap— A—
7= ¥ orgaric solvent ™ wolumetric flask
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Report No. RLSHF001401630005 Page 4 of 4

Photo(s) of the sample(s)

TTTT——
I 4 £ 4
|u||l|||||||n|u|||u|||||ufnmm m

I,IIII|IIIIIIIII||IIIIII|I|IIIllIIIl|IIII|III||||Illllll]llil\llll]llll

1 2 3 4 5 6 T |

*#* End of report ***

sen [

The test report is effective only with both signature and specialized stamp. The result(s) shown in this
report refer only to the sample(s) tested. Without written approval of CTI, this report can’t be

reproduced except in full.
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Test Report

Report No. RLSHF001401630007

Applicant ZHE JIANG HEFEENG TECHNOLOGY.CO.LTD

Address THESECONDINDUSTRIALZONE,DANXITOWN,YUE QING

CITY,ZHEJIAGNPROVINCE,CHINA

Page 1 of 4

The following sample(s) and sample information was/were submitted and identified by/on the

behalf of the client

Sample Name The PA6T plastic core

Sample Received Date  Mar. 11, 2013

Testing Period Mar. 11, 2013 to Mar. 15,2013

Test Requested As specified by client, to test Lead(Pb), Cadmium(Cd), Mercury(Hg),

Hexavalent Chromium (Cr(VI)), Polybrominated Biphenyls (PBBs),

Polybrominated Diphenyl Ethers (PBDESs) in the submitted sample(s).

Test Method

Test Item(s) Test Method Ecll\ﬁie;:gl?t(is) MDL
Lead(Pb) IEC 62321:2008 Ed.1 Sec.8 ICP-OES 2mg/kg
Cadmium(Cd) IEC 62321:2008 Ed.1 Sec.8 ICP-OES 2mg/kg
Mercury(Hg) IEC 62321:2008 Ed.1 Sec.7 ICP-OES 2mg/kg
Hexavalent Chromium (Cr(VI)) IEC 62321:2008 Ed.1 Annex C UV-Vis 2mg/kg
Polybrominated Biphenyls (PBBs) IEC 62321:2008 Ed.1 Annex A GC-MS Smg/kg
Polybrominated Diphenyl Ethers (PBDEs) IEC 62321:2008 Ed.1 Annex A GC-MS Smg/kg

Test Result(s) Please refer to the following page(s).

Tested by

Approved by

Mar. 15,2013

Senior Laboratory Manager

No. 1248888564

Centre Testing International (Shenzhen) Co., Ltd Shanghai Branch No. 1996 New Jingizo Foad, Pudong District Shanghai
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Report No. RLSHF001401630007 Page 2 of 4

Test Result(s)
Tested Item(s) Result
Lead(Pb) 5 mg/kg
Cadmium (Cd) N.D.
Mercury(Hg) N.D.
Hexavalent Chromium (Cr(VI)) N.D.
Tested Item(s) Result
Polybrominated Biphenyls (PBBs)
Monobromobiphenyl N.D.
Dibromobiphenyl N.D.
Tribromobiphenyl N.D.
Tetrabromobiphenyl N.D.
Pentabromobiphenyl N.D.
Hexabromobiphenyl N.D.
Heptabromobiphenyl N.D.
Octabromobiphenyl N.D.
Nonabromobiphenyl N.D.
Decabromobiphenyl N.D.
Tested Item(s) Result
Polybrominated Diphenyl Ethers (PBDEs)
Monobromodiphenyl ether N.D.
Dibromodiphenyl ether N.D.
Tribromodiphenyl ether N.D.
Tetrabromodiphenyl ether N.D.
Pentabromodiphenyl ether N.D.
Hexabromodiphenyl ether N.D.
Heptabromodiphenyl ether N.D.
Octabromodiphenyl ether N.D.
Nonabromodiphenyl ether N.D.
Decabromodiphenyl ether N.D.

Tested Sample/Part Description  Beige yellow plastic

Note: The sample(s) had been dissolved totally tested for Lead, Cadmium, Mercury.

-MDL = Method Detection Limit
-N.D. = Not Detected (<MDL )
-mg/kg = ppm = parts per million
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Test Process
1. Lead(Pb), Cadmium(Cd)

Weigh zample and placeitina - . Ingest sample m mUcrowave
tmicrowawe digestion wessel —— Add digestion reagent =5 digestion owven
Dty Ashing/ _ u
| Akl Fusions [ ] Tesidue —L
analyzed by | | Make up with Arid Dissolution (— Filtration
ICP-0ES deiotiized water
Solution

2. Mercury(Hg)

Weigh sarmple and placeitina ; . Ingest sample i nicrowave
tmicrowawe digestion wessel —— > fudd digestion reagent ——p> digestion owen
Doy Aching) _ u
| Akl Fusions [ ] Tesidue —
avalyzed by | | Make up with Acid Dissalution ¢—| Filtration
[CP-0OES deionized water
solution

3. Hexavalent Chromium (Cr(VI))

Weigh sample and place —— o Add digestion solution ——x Heat at 90-95"C far 3 hows

it ith a conical flask
o R e Tl S Cool and filter

Add test solution

!

Adjust the pH walue — Ivlake up with _
of the solution deionized water — Analyzed by UV-Vis

4. Polybrominated Biphenyls (PBBs), Polybrominated Diphenyl Ethers (PBDEs)

Weigh sample and Extracted with
. . —— _ —— Concentrate the extract
place it in a thimble organic solvent
frzed by GO -MS LIake up with Transfer the extract into a
Ana = - ap— A—
7= ¥ orgaric solvent ™ wolumetric flask
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Photo(s) of the sample(s)
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*#* End of report ***

g

The test report is effective only with both signature and specialized stamp. The result(s) shown in this
report refer only to the sample(s) tested. Without written approval of CTI, this report can’t be

reproduced except in full.
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Report No. RLSHF001401630002

Applicant ZHE JANG HEFEENG TECHNOLOGY .CO.LTD

Address THESECONDINDUSTRIALZONE,DANXITOWN,YUE QING

CITY ,ZHEJAGNPROVINCE,CHINA

Page 1 of 4

Thefollowing sample(s) and sample information was/wer e submitted and identified by/on the behal f

of the client
Sample Name Tinned terminal
Sample Received Date  Mar. 11, 2013
Testing Period Mar. 11, 2013 to Mar. 15, 2013
Test Requested As specified by client, to test Lead(Pb), Cadmium(Cd), Mercury(Hg), Hexavalent
Chromium (Cr(V1)) in the submitted sample(s).
Test Method
Measured
Test Item(s) Test Method Equipment(g | MPL
Lead(Pb) Refer to IEC 62321:2008 Ed.1* ICP-OES | 2mgkg
Cadmium(Cd) Refer to |EC 62321:2008 Ed.1* ICP-OES | 2mgkg
Mercury(Hg) Refer to IEC 62321:2008 Ed.1 * ICP-OES | 2mgkg
Hexavdent Chromium (Cr(V1)) IEC 62321:2008 Ed.1 Annex B UV-Vis /
Test Result(s) Please refer to the following page(s).

Tested by

Juj Su

Approved by

Joy Su

Senior Laboratory Manager

ppy 281

Mar. 15, 2013

No. 1248888564

Centre Testing International (Shenzhen) Co., Ltd.Shanghai Branch N0.1996,New Jingiao Road, Pudong District,Shanghai
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Test Reault(s)
Tested Item(s) Result
Lead(Ph) 35 mg/kg
Cadmium (Cd) N.D.
Mercury(Hg) N.D.
Hexavalent Chromium (Cr(V1)) Negative
Tested Sample/Part Description Silvery white plating
Note: The sample(s) had been dissolved totally tested for Lead, Cadmium, Mercury.

-MDL = Method Detection Limit
-N.D. = Not Detected (<MDL )
-mg/kg = ppm = parts per million

-Negative = Absence of Cr(V1) , the detected Cr(V1) concentration in the boiling water
extraction solution isless than 0.02 mg/kg with 50cm?2 sample surface area used.
*=Appropriate acid is used for deplating, and the solution is analyzed by ICP-OES.
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Test Process
1. Lead(Pb), Cadmium(Cd)
Select a test sample sl digesti ; Take out the substrate after
5 igestion reagent
measuring ahout S0cod € € the plating had been diszalved
Malee up with Transfer the plating digestive
analyzed by ICP-OES K o Cof— o ]
deionized water golution into a volumetric flask

2. Mercury(Hg)

Select a test sample sl digesti ; Take out the substrate after
5 igestion reagent
measuring ahout S0cod € € the plating had been diszalved
Malee up with Transfer the plating digestive
Atalyzed by ICP-OES Cop— o Cof— o .
deionized water golution into a volumetric flask

3. Hexavalent Chromium (Cr(VI))

Zelect a test sample Esttraction with Filter and remove
measuring about 50+ Scrd boiling water the sample
) Adjust the pH walue
Analyzed by 1TV-Viz ep— Add test solution efp—

of the solution




Test Report

RLSHF001401630002

Photo(s) of the sample(s)

Report No. Page 4 of 4
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*** End of report ***

The test report is effective only with both signature and specialized stamp. The result(s) shown in this
report refer only to the sample(s) tested. Without written approval of CTI, this report can’t be reproduced

except in full.
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Applicant ZHE JANG HEFEENG TECHNOLOGY .CO.LTD

Address THESECONDINDUSTRIALZONE,DANXITOWN,YUE QING
CITY ,ZHEJAGNPROVINCE,CHINA

Thefollowing sample(s) and sample information was/wer e submitted and identified by/on the behalf

of the client
Sample Name Tinned lug
Sample Received Date  Mar. 11, 2013
Testing Period Mar. 11, 2013 to Mar. 15, 2013
Test Requested As specified by client, to test Lead(Pb), Cadmium(Cd), Mercury(Hg), Hexavalent
Chromium (Cr(V1)) in the submitted sample(s).
Test Method
Test Item(s) Test Method Etl]\:ljie[?r?err?t(zs) MDL
Lead(Pb) Refer to IEC 62321:2008 Ed.1 * ICP-OES | 2mgkg
Cadmium(Cd) Refer to IEC 62321:2008 Ed.1* ICP-OES 2mg/kg
Mercury(Hg) Refer to |EC 62321:2008 Ed.1* ICP-OES | 2mgkg
Hexavdent Chromium (Cr(V1)) IEC 62321:2008 Ed.1 Annex B UV-Vis /
Test Result(s) Please refer to the following page(s).
Tested by WM OA : Reviewed by i ﬁ E
de Su Mar. 15, 2013
Approved by Date

Joy Su

Senior Laboratory Manager No. 1248888564

Centre Testing International (Shenzhen) Co., Ltd.Shanghai Branch N0.1996,New Jingiao Road, Pudong District,Shanghai
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Test Reault(s)
Tested Item(s) Result
Lead(Ph) 39 mg/kg
Cadmium (Cd) N.D.
Mercury(Hg) N.D.
Hexavalent Chromium (Cr(V1)) Negative
Tested Sample/Part Description Silvery white plating
Note: The sample(s) had been dissolved totally tested for Lead, Cadmium, Mercury.

-MDL = Method Detection Limit
-N.D. = Not Detected (<MDL )
-mg/kg = ppm = parts per million

-Negative = Absence of Cr(V1) , the detected Cr(V1) concentration in the boiling water
extraction solution isless than 0.02 mg/kg with 50cm?2 sample surface area used.
*=Appropriate acid is used for deplating, and the solution is analyzed by ICP-OES.
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Test Process
1. Lead(Pb), Cadmium(Cd)
Select a test sample sl digesti ; Take out the substrate after
5 igestion reagent
measuring ahout S0cod € € the plating had been diszalved
Malee up with Transfer the plating digestive
analyzed by ICP-OES K o Cof— o ]
deionized water golution into a volumetric flask

2. Mercury(Hg)

Select a test sample sl digesti ; Take out the substrate after
5 igestion reagent
measuring ahout S0cod € € the plating had been diszalved
Malee up with Transfer the plating digestive
Atalyzed by ICP-OES Cop— o Cof— o .
deionized water golution into a volumetric flask

3. Hexavalent Chromium (Cr(VI))

Zelect a test sample Esttraction with Filter and remove
measuring about 50+ Scrd boiling water the sample
) Adjust the pH walue
Analyzed by 1TV-Viz ep— Add test solution efp—

of the solution
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Photo(s) of the sample(s)
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*** End of report ***

o

' |

The test report is effective only with both signature and specialized stamp. The result(s) shown in this
report refer only to the sample(s) tested. Without written approval of CTI, this report can’t be reproduced
except in full.



Test Report No. SHAEC1211170715 Date: 05 Jul 2012 Page 1 of 4

NINGBO XINGTONG METAL MATERIAL CO.,LTD/NINGBO XINGYE SHENGTAI GROUP CO.,LTD

LINFANG ROAD,BAILIANGQIAO,ZONGHAN,CIXI CITY,ZHEJIANG PROVINCE,PRC/ND.2-9,HANG ZHOU
BAY NEW ZONE,CIXI LOTY.NINGBO CHINA

The following sample(s) was/were submitted and identified on behalf of the clients as : COMMON BRASS
STRIPS

SGS Job No. : SP12-019514 - SH

Composition : COPPER BASED ALLOY/Cu Zn

Model No. : C2680 (H65) 6/23-126

Date of Sample Received : 02 Jul 2012

Testing Period : 02 Jul 2012 - 05 Jul 2012

Test Requested : Selected test(s) as requested by client.

Test Method : Please refer to next page(s).

Test Results : Please refer to next page(s).

Conclusion : Based on the performed tests on submitted samples, the results of Lead,

Mercury, Cadmium, Hexavalent chromium comply with the limits as set by RoHS
Directive 2011/65/EU Annex Il; recasting 2002/95/EC.

Signed for and on behalf of
SGS-CSTC Ltd.

s

Fan Jingjie, JJ
Approved Signatory

This document is issued by the Company subject to its Genera| Conditions of Service printed overleaf, available on request or accessible at http:/fwww.sgs.com/terms_and_conditions.
him and for eiectronic format documents,subject to Terms and Conditions for Electronic Documents at www.sgs.com/terms e-document.htm. Altention is drawn to the limitation of
liabilit --'i'-T;{'T'"-v- and jurisdiction issues defined therein, Any holder of this document is advised that information contained hereon reflects the Company's findings at the time of

p f" ion Eﬂﬂ? Bwithin the limits of Client’s instructions. if any. The Company's sole responsibility is to its Client and this document does not exonerate parties to a transaction
giiexercising all tHahghts and obligations under the transaction documents. This document cannot be reproduced except in full without prior written approval of the Company.
Nen, forgery or falsification of the content or appearance of this document Is unlawful and offenders may be prosecuted to the fullest extent of the law,

3" Building,No.889 Yishan Road Xuhui District, Shanghai China 200233 tE&E (86-21) 61402553 fE&E (86-21)64953679 WWW,CN.Sgs.com
fE - L - HICETELHES89S3S ¥ BiE: 200233 HL: (86-21) 61402584  HL: (86-21)54500353 e sgs.china@sgs.com

Member of the SGS Group (SGS SA)



Test Report No. SHAEC1211170715 Date: 05 Jul 2012 Page 2 of 4

Test Results :

Test Part Description :

Specimen No. SGS Sample ID Description
1 SHA12-111707.008  Golden metal sheet

Remarks :
(1) 1 mg/kg = 1 ppm = 0.0001%
(2) MDL = Method Detection Limit
(3) ND = Not Detected ( < MDL )
(4) "-" = Not Regulated

RoHS Directive 2011/65/EU

Test Method :  With reference to IEC 62321:2008
(1) Determination of Cadmium by ICP-OES.
(2) Determination of Lead by ICP-OES.
(3) Determination of Mercury by ICP-OES.
(4) Determination of Hexavalent Chromium by Spot test / Colorimetric Method using UV-Vis.

Test Item(s) Limit Unit MDL 008
Cadmium (Cd) 100 mg/kg 2 ND
Lead (Pb) 1000 mg/kg 2 32
Mercury (Hg) 1000 mg/kg 2 ND
Hexavalent Chromium (Cr(V1)) - - O Negative

Notes :

(1) The maximum permissible limit is quoted from directive 2011/65/EU, Annex |

(2) ©Spot-test:
Negative = Absence of Cr(VI) coating, Positive = Presence of Cr(VI) coating;
(The tested sample should be further verified by boiling-water-extraction method if the spot test result
is Negative or cannot be confirmed.)
©Boiling-water-extraction:
Negative = Absence of Cr(VI) coating
Positive = Presence of Cr(VI) coating; the detected concentration in boiling-water-extraction solution is
equal or greater than 0.02 mg/kg with 50 cm? sample surface area.
For corrosion protection coatings on metals: Information on storage conditions and production date of
the tested sample is unavailable and thus results of Cr(VI) represent status of the sample at the time
of testing.

This document is issued by the Company subject to its General Conditions of Service printed overleaf, available on request or accessible at http:/fwww.sgs.com/terms_and_conditions
him and for_electronic format documents,subject to Terms and Conditions for Electronic Documents at www.sgs.com/terms e-document.htm. Attention is drawn lo the Timitation of
liability4s T‘ L2 ‘on and jurisdiction issues defined therein, Any holder of this document is advised that information contained hereon refiscts the Company's findings at the time of
afelniion mﬂ‘ﬂ Mwithin the limits of Client's instructions, if any. The Company's sole responsibility is to its Client and this document does not exonerate parties to a transaction
@h\Kghts and obligations under the transaction documents. This document cannot be reproduced except in full without prior written approval of the Company.

hﬁ- on, forgery or 1BI5Iflcallnn of the content or appearance of this document |s unlawful and offenders may be prosecuted to the fullest extent of the law.

3" Building,No.889 Yishan Road Xuhui District, Shanghai China 200233 t E&E (86-21) 61402553 fE&E (86-21)64953679 WWW.CN.sgs.com
1200233 HL: (86-21) 61402594  HL: (86-21)54500353 e Es,china@sgs.oom

Member of the SGS Group (SGS SA)



Test Report No. SHAEC1211170715 Date: 05 Jul 2012 Page 3 of 4

ATTACHMENTS
RoHS Testing Flow Chart

1) Name of the person who made testing: Jan Shi/Yoyo Wang/Allen Xiao

2) Name of the person in charge of testing: Jeff Zhang/George Xu .
3) These samples were dissolved totally by pre-conditioning method according to below flow chart. (Cr>*

test method excluded)

Sample Preparation

Sample Measurement

v

Pb/Cd/Hg cr®
v v
Acid digestion with v v
microwave/ hotplate Nonmetallic Metallic
¢ material material
Filtration ¢ Positive
[ Adding digestion
¢ ¢ reagent
Solution Residue ¢ Negative
¢ Heating to 90~95C —
for extraction Boiling water
1) Alkali Fusion / ¢ extraction
Dry Ashing ¢
2) Acid to dissolve Filtration and pH i
adjustment ~ Adding 1,5-
diphenylcarbazide for
h 4 ¢ color development
ICP-OES Adding 1,5- ¢
diphenylcarbazide
¢ for color A red color indicates
DATA development the presence of Cr®".
¢ If necessary, confirm
with UV-Vis.
UV-Vis ¢
A 4
¢ DATA
DATA

This document is issued by the Company subject to its General Conditions of Service printed overleaf, available on request or accessible at http:/fwww.sgs.com/terms_and_conditions
him and for_electronic format documents,subject to Terms and Conditions for Electronic Documents at www.sgs.com/terms e-document.htm. Attention is drawn (o the limitation of
ity Calion and jurisdiction issues defined therein, Any holder of this document is advised that information contained hereon refiects the Company’'s findings at the time of

Tﬂiﬂ within the limits of Client's instructions, if any. The Company's sole responsibility is to its Client and this document does not exonerate parties to a transaction
@h\Kghts and obligations under the transaction documents. This document cannot be reproduced except in full without prior written approval of the Company.

Nen, forgery or falsification of the content or appearance of this document |s unlawful and offenders may be prosecuted to the fullest extent of the law.
£ results shown in this test report refer only to the sample(s) tested .
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Test Report No. SHAEC1211170715 Date: 05 Jul 2012

Sample photo:

Page 4 of 4

SHA12-111707.008

SGS authenticate the photo on original report only

*** End of Report ***

This document is issued by the Company subject to its G | Conditions of Service printed overleaf, available on request or accessible at http://www.sgs.com/terms_and_conditions.
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Test Report

No. SHAEC1211170729 Date: 05 Jul 2012 Page 1 of 4

NINGBO XINGTONG METAL MATERIAL CO.,LTD/NINGBO XINGYE SHENGTAI GROUP CO.,LTD

LINFANG ROAD,BAILIANGQIAO,ZONGHAN,CIXI CITY,ZHEJIANG PROVINCE,PRC/ND.2-9,HANG ZHOU
BAY NEW ZONE,CIXI LOTY.NINGBO CHINA

The following sample(s) was/were submitted and identified on behalf of the clients as : PHOSPHOR COPPER

STRIPS

SGS Job No. :
Composition :

Model No. :

Date of Sample Received :
Testing Period :

Test Requested :

Test Method :

Test Results :

Conclusion :

Signed for and on behalf of
SGS-CSTC Ltd.

s

SP12-019514 - SH

COPPER BASED ALLOY/Cu Sn P
C5191(QSn6.5-0.1) 5/3-81

02 Jul 2012

02 Jul 2012 - 05 Jul 2012

Selected test(s) as requested by client.
Please refer to next page(s).

Please refer to next page(s).

Based on the performed tests on submitted samples, the results of Lead,
Mercury, Cadmium, Hexavalent chromium comply with the limits as set by RoHS
Directive 2011/65/EU Annex Il; recasting 2002/95/EC.

Fan Jingjie, JJ
Approved Signatory

This document is issued by the Company subject to its Genera| Conditions of Service printed overleaf, available on request or accessible at http:/fwww.sgs.com/terms_and_conditions.
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Test Report No. SHAEC1211170729 Date: 05 Jul 2012 Page 2 of 4

Test Results :

Test Part Description :

Specimen No. SGS Sample ID Description
1 SHA12-111707.015  Copper metal sheet

Remarks :
(1) 1 mg/kg = 1 ppm = 0.0001%
(2) MDL = Method Detection Limit
(3) ND = Not Detected ( < MDL )
(4) "-" = Not Regulated

RoHS Directive 2011/65/EU

Test Method :  With reference to IEC 62321:2008
(1) Determination of Cadmium by ICP-OES.
(2) Determination of Lead by ICP-OES.
(3) Determination of Mercury by ICP-OES.
(4) Determination of Hexavalent Chromium by Spot test / Colorimetric Method using UV-Vis.

Test Item(s) Limit Unit MDL 015
Cadmium (Cd) 100 mg/kg 2 ND
Lead (Pb) 1000 mg/kg 2 13
Mercury (Hg) 1000 mg/kg 2 ND
Hexavalent Chromium (Cr(V1)) - - O Negative

Notes :

(1) The maximum permissible limit is quoted from directive 2011/65/EU, Annex |

(2) ©Spot-test:
Negative = Absence of Cr(VI) coating, Positive = Presence of Cr(VI) coating;
(The tested sample should be further verified by boiling-water-extraction method if the spot test result
is Negative or cannot be confirmed.)
©Boiling-water-extraction:
Negative = Absence of Cr(VI) coating
Positive = Presence of Cr(VI) coating; the detected concentration in boiling-water-extraction solution is
equal or greater than 0.02 mg/kg with 50 cm? sample surface area.
For corrosion protection coatings on metals: Information on storage conditions and production date of
the tested sample is unavailable and thus results of Cr(VI) represent status of the sample at the time
of testing.

This document is issued by the Company subject to its General Conditions of Service printed overleaf, available on request or accessible at http:/fwww.sgs.com/terms_and_conditions
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Test Report No. SHAEC1211170729 Date: 05 Jul 2012 Page 3 of 4

ATTACHMENTS
RoHS Testing Flow Chart

1) Name of the person who made testing: Jan Shi/Yoyo Wang/Allen Xiao

2) Name of the person in charge of testing: Jeff Zhang/George Xu .
3) These samples were dissolved totally by pre-conditioning method according to below flow chart. (Cr>*

test method excluded)

Sample Preparation

Sample Measurement

v

Pb/Cd/Hg cr®
v v
Acid digestion with v v
microwave/ hotplate Nonmetallic Metallic
¢ material material
Filtration ¢ Positive
[ Adding digestion
¢ ¢ reagent
Solution Residue ¢ Negative
¢ Heating to 90~95C —
for extraction Boiling water
1) Alkali Fusion / ¢ extraction
Dry Ashing ¢
2) Acid to dissolve Filtration and pH i
adjustment ~ Adding 1,5-
diphenylcarbazide for
h 4 ¢ color development
ICP-OES Adding 1,5- ¢
diphenylcarbazide
¢ for color A red color indicates
DATA development the presence of Cr®".
¢ If necessary, confirm
with UV-Vis.
UV-Vis ¢
A 4
¢ DATA
DATA
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Sample photo:

 SHAEC12

SHA12-111707.015

SGS authenticate the photo on original report only

*** End of Report ***
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MATERIAL SAFETY DATE SHEET (MSDS)

Production: LCP M-401 Page of 1 - 6
MSDS NO.: 110401 Version 1.0 Revision Date: 2011/08/08
1. CHEMICAL PRODUCT & COMPANY IDETFICATION

4.
>

CHEMICAL PRODUCT NAME :LCP M-401
NAME OF COMPANY :DZT Engineering Plastics Tech. Co.,Ltd
ADDRESS :Building 2 Zhichong Industrial Park, Hi-Tech Zone,
Jiangmen City, Guangdong Province, China . \6

SECTION IN CHARGE : Quality Assurance Department Q\
TEL/FAX :+86-750-3689920/+86-750-3689921 \,
EMERGENCY TEL +86-750-3689705 . Q@
COMPOSITION/INFORMATION ON INGREIENTS . Cg
SUBSTANCE/MIXTURE ‘Mixture Cﬁ,x
CHEMICAL NAME :Not open A
SYNONYM(S) :Aromatic Liqg'{i §§)%tal Polymer(LCP)
CAS REGISTRY NUMBER :Not open 5
INGREDIENTS AND COMPOSITON :LCP resh{b’j&, Glass fiber 25%, Mine fiber 20%
ADDITIVES :<2% |
CHEMICAL FORMULA :Not,open
FILE NO. IN OFFICIAL GAZETTE (ngt open
UN CLASS S :Not applicable
UN NUMBER C&\,C) :Not applicable

?

>
HAZARDS IDENTIFICA@
CLASS OF HAZARDOU%HEMICALS FOR MSDS IN CHINA: Not applicable
PHYSICAL AND CQ@CAL HAZARDS: Neither dangerous reaction nor explosion can be

,,@ caused under normal conditions.
¥
# Q
FIRST-AI EASURES
EYE ACT

Afﬁ?@nd rinse the eye with clean water for at least 15 minutes when the eyes had contact with

en polymer.

A
\/fn 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.

SKIN CONTACT

Cool the contacted skin with clean water without delay, if a contact with the polymer in a
molten form. Do not remove the solid resin on the skin.

INHALAION

MSDS Page 1 D2 Engineering Plastics Tech. Co.,Ltd
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When a gas generated from the molten polymer has been inhaled, remove fresh air without
delay and wait until the victim is recovered.
If sick feeling continues, ask a physician for advice.

> INGESTION

Help to vomit as much as possible .1f sick feeling continues, and ask a physician for advice.

5. FIRE-FIGHTING MEASURES
> FIRE-EXTINGUISHING MEASUES:
Extinguish the fire with water. A method of extinguishing an ordinary fire may be applied.

Caution:
1) Incomplete combustion leads to generation of toxic gases such as carbon m oﬁ\uﬂe in
addition to carbonic acid gas and water. \,
2) In case the fire gained force, use a gas mask or other protective equlpme{{b
3) Do not apply water directly to processing machines. %
» FIRE- EXTINGUISHING AGENTS: '<\
Water, foam fire-extinguishing agent, powder fire-extinguishing a%gl@md carbon dioxide gas.
"X
6. ACCIDENTAL LEAKAGE MEASURES R
When pellets were spilled on the road or floor, wipe t f.f with a besom or cleaner. Handle

the spillage in accordance with provisions given in the “Resin pellet spillage preventive manual”,

in order to prevent intakes by marine animals and bi

7. HANDLING AND STORAGE S
HANDLING: N
1) LCP resin in a pellet form ittneither ignite nor explode at room temperatures.
2) LCP resin pellets splll the floor are likely to cause slipping.
Remove such splllag any times.
3) For molding woi ?@ctwe means for local exhaust are required to discharge gases
generated by Jﬁl processing.
4) Avoid 1nh@ng of gases generated in moulding work..
Do not%ectly touch resin of high temperature.
5) ‘Qretaining hot resin in the processing machines for many hours.
6&<\leass fibers are not generally exposed in a single substance under normal processing and

. /..( handing conditions as they are compounded in pellets. However, the following measures
will be necessary to minimize the exposure to glass fibers or dusts containing glass fibers,
when pellets or molded parts containing glass fibers are cut, ground or burnt, depending
on environmental and operational conditions.

Handling

» Those who are sensitive in skin to glass fiber should wear suitable (protective) clothes
to minimize the exposure of their skin.

» Wash working clothes apart from other laundry. So that the latter with not cause
contamination glass fibers.

»  provide the workshop with partition to prevent diffusion of glass fiber dusts.

MSDS Page 2 D2 Engineering Plastics Tech. Co.,Ltd
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»  pay precautions not to rub face ,neck or arms with hands, wash hands and gargle after

working without fall.

A\

keep dust sources totally enclosed.

» provide local air exhausters, and implement periodical inspections and adjustments at
least once a year.

» Reduce cutting and grinding processes to the possible minimum, and devise working
procedures to minimize dust generation.

» provide dust-preventive masks, protective glasses and gloves for personal hygiene.

» Determine the operational environment at indoor working places and confirm the

\@

Notice: %\.
Glass fibers are, like road dusts told to be least hazardous to human bodlesg t proper
measures are required to avoid useless inhaling.

STORAGE: 'Q

1) Keep the substance away from any fire or heat sources forsthe*sake of safe storage.

effects of environmental improvement.

2) LCP resin should be handled in accordance with mun'{iﬂ)&%%les and regulations.

o
8. EXPOSURE CONTROL / PERSONAL PROTECTI B
CONTROL CONCENTRION :None at present
PERMISSIBLE EXPOSURE CONCNTRATIONCQ
OSHA PEL (nuisance/inert dust) (/\
otal 15 mg/m’
&\,C) respirable 5 mg/m’
ACGIH TLV (nuisance particu](gé@)
total 10 mg/m’

? respirable 3 mg/m’
ENGINEERING g& URES

When handing dgst” Use totally enclosed containers resisting dust explosion.
When heat r@&gd in molding: Effective local ventilation must be provided.
PERSON@ROTECTIVE EQUIPMENT:

RE TOBY PROTECTION :Wear a dust-proof mask.
ROTECTION :Wear protective glassed or goggles.
/‘\ AND PROTECTION :Wear heat-resisting gloves against bums,
A .
\) When handing molten polymer.
SKIN&BODY PROTECTION :wear long sleeve clothes against bums when

handling molten polymer.

9. PHYSICAL AND CHEMICAL PROPRTIES

APPEARANCE :Pellet
DENSITY :1.6 g/em’
BOILING POINT :Not applicable
MELTING POINT :335 C-345C
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VAPOR PRESSURE :Not applicable
VOLATILITY :Not applicable
SUBLIMATION :None
SOLUBILITY IN WATER :Insoluble

10. PHYSISCAL HAZARD (STABILITY AND REACTIVITY)

FLASH POINT

IGNION POINT :540°C or higher

DUST EXPLOSIVENESS
UPPER EXPLOSION LIMIT :Not applicable &
LOWER EXPLOSION LIMIT 35 g/em’ Qé
INFLAMMABILITY :Self-extinguishing \,
SPONTANEOUS COMBUSTIBILITY :None . /\{b
REACTIVITY WITH WATER :None . Cg
OXIDIZABILITY ‘None f\;ﬂx
SELF-REACTIVITY “None "t
STABILITY :Stable fo%l(ﬁé’fgl storage or handling
OTHERS :Note R

11. TOXICOLOGICAL INFORMATION ~QO°

ACUTE TOXICITY (INCLUDING LDs,) QI% finding.

SUBACUTE TOXICTY C:Q :No finding.

CHRONIC TOXICITY A :No finding.

SKIN CORROSIVE PROPERTIS :No finding.

SENSITIZING & IRRITANT EFFE@} :Gas generated in drying or melting

(SO is irritating eyes and skins.
CARCINOGENECITY \ :No finding.
MUTAGENCITY (Micro nisms, chromosomal aberration) :No finding.
REPRODUCTIVE T%&% ‘No finding.
TERATOGENICITY) :No finding.
OTHERS (In;ch@sl‘g"x generation of hazardous gases by reaction with water, for
mple) :No finding.
(Rem%&“No finding” in this report means that there will be no hazard in
A § general, but no proving data is available at the time of reporting.
>,.( ects on Human Bodies
(AI)E)ffects on the skin

Stimulation to the skin with glass fibers may be caused when glass fibers diameter is larger
than 4.5~5um. They give mechanical stimulation followed by itchiness to the skin, but further
continuous exposure reportedly results in extinction of stimulation. It may sometimes leads to
irritable dermatitis complicated with urticaria or eczema-like reaction. It is, however reported that
such dermatitis is not so serious in general and does not last too long. Therefore, skin stimulation
can be prevented by proper use of glass fibers.

(2) Effects on Tumor

Investigations made on glass fibers till today reveal that there is neither Increase in mortality
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of glass fiber production worker due to lung cancer or mesothelioma nor such cases reported.
»  Animal Test Report

It is suggested that carcinogenicity of mineral fibers is dependent on their shapes rather than
on their constituents. According to a report on experiments using 17 kinds of artificial mineral
fibers in various sizes prepared by Dr Stanton of National Cancer Institute, in USA, statistical
studies on correlations between the diameter and length of fibers and the coincidence of
mesothelioma have revealed that mineral fibers having a diameter smaller than 0.25um and a
length larger than 8um are closely related to the coincidence of cancers. Since these experiments
were performed by artificially dosing the subject animals with a large quantity of glass fibers and
consequently they are quite different from the actual exposures to human bodies, it is t(}&@%e
problematic to make a conclusion that mineral fibers are hazardous to human health, % on

the results obtained from these experiments. Up to the present time, these\'s, o result

obtainable to demonstrate a mechanism of glass fibers causing lung cancers in spi experiment
by long exposure to glass fibers with high concentration. ’\(g
o°

12. ECOLOGICAL INFORMATION 3\\/

BIODEGRADABILITY Nofinding. ’)Q)

BIOACCUMULATION :No finding. o

FISH TOXICITY No finding" O

-/

13. DISPOSAL CONSIDERAION 60

1) This is designated as waste as waste plasti s%ong industrial by the Wastes Disposal Law.
Dispose waste through licensed waste%handlers or local autonomous bodies if they are
handling wastes disposal. .\C)

2) When disposed by incineration the well controlled incinerators in accordance with the
Wastes Disposal Law, Air P@on Control Law and Water Pollution Prevention Law.

14. TRANSPORT CONi@%TION

1) Handle with care $g.a8 not give damages to not to be subjected to wetting.

Ko .
2) Secure the con@ners firmly so as not to cause collapsing.
&
15. REG ORY INFORMATION
W&t/es Disposal Law designates it as waste plastics among industrial wastes.
¢

~~
IAMTHER INFORMATION

HANDLING OF THE DETAILS GIVEN ABOVE:

This MSDS is the English version.

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. Please contact Quality Assurance Department of Jiangmen
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MATERIAL SAFETY DATA SHEET
Date January 15, 2008
1.CHEMICAL PRODUCT AND COMPANY IDENTIFICATION

Product Name : ARLEN
(GF-reinforced, flameproof grades
containing titanium dioxide)

Information & Electronics Materials Division

Mitsui Chemicals, Inc.

Shiodome City Center

1-5-2, Higashi-Shimbashi, Minato-ku

Tokyo 105-7117, Japan

Telephone: +81-3-6253-3494 Telefax: +81-3-6253-4221

Mitsui Chemicals America, Inc.

800 Westchester Avenue,

Suite N607, Rye Brook, NY 10573, USA

Telephone: 914-253-0777 Telefax: 914-253-0790
Mitsui Chemicals Europe GmbH

Oststrasse 10, 40211 Dusseldorf, Germany
Telephone: 49-211-173320 Telefax: 49-211-323487

2 .COMPOSITION/INFORMATION ON INGREDIENTS

Component % CAS No. EC No.
Hexamethylenediamine- = =
terephthalic acid copolymer
Glass fiber <45 - N
Brominated flame retardant - -
Antimony flame retardant 24,2 £ =
Titanium dioxide <10 13463-67-7 236-675-5

Classification according to EC regulations
This product is not classified according to the EC regulations.

* Occupational exposure limits are, if available, listed in
Section 8.
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3.HAZARDS IDENTIFICATION

EMERGENCY OVERVIEW
Colored pellet.
Can burn in a fire.
Fumes from hot-molten resin may cause irritation to eyes
and respiratory tract.
Slippery, can cause falls if walked on.

POTENTIAL HEALTH EFFECTS
Route(s) of Entry : Skin contact, eye contact, ingestion

INHALATION : e
Pellet is not respirable as solid. Exposure to small amount
of dust is not expected to present a hazard. At processing
in high temperature, the material may produce fumes
irritating to nose and throat.

INGESTION :
Small amounts swallowed during normal handling operations
are not likely to cause injury; swallowing amounts larger
than that may cause injury.

SKIN CONTACT
Rubbing may cause irritation similar to sand or dust.
Hot-molten polymer contacting the skin will cause thermal
burns.

EYE CONTACT
May cause irritation or scratch the surface of the eye.
Contact with fumes in processing may cause eye irritation.

CARCINOGENICITY :
NTP : Not listed.
IARC: Not listed.
OSHA: Not regulated.

MEDICAL CONDITIONS AGGRAVATED BY EXPOSURE
No information found.

4. FIRST AID MEASURES

INHALATION
If exposed to excessive levels of fumes, remove to fresh
air. Get medical attention if cough or other symptoms
develop.
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EYE CONTACT :
Immediately flush eyes with plenty of water and get medical
attention.
Part eyelids with fingers toassure complete flushing. Check
for and remove contact lenses if easily possible.

SKIN CONTACT
Immediately remove contaminated clothing and shoes. Flush
skin with large amounts of water, clean off with scap and
water. Get medical attention if symptoms develop.
If molten polymer contacts the skin, cool immediately with
cold water. Do not attempt to peel polymer from the skin.
Get medical attention for thermal burn. i

INGESTICN :
Rinse mouth with water and give 1 or 2 glasses of water
ormilk. Get medical attention immediately. Induce vomiting
as directed by medical personnel. Never give anything by
mouth to an unconsciocus or convulsing person.

5. FIRE FIGHTING MEASURES

FIRE AND EXPLOSIVE PROPERTIES : See Section 9.

EXTINGUISHING MEDIA : water fog, foam, dry chemical, CO,,
dry sand
EXTINGUISHING MEDIA WHICH MUST NOT BE USED: Not available.

GENERAL HAZARD :
This material does not ignite easily, but will burn if
involved in a fire. Products of combustion include
irritating and poisonous gases.

FIRE FIGHTING INSTRUCTIONS
Keep unnecessary and unprotected personnel away. Remove
containers to safe place if possible. Keep containers and
surroundings cool by spraying with water. Fight fire from
an upwind position.

FIRE FIGHTING EQUIPMENT
Respiratory and eye protection required for fire-fighting
personnel.
Full protective equipment and self-contained breathing
apparatus (SCBA) should be used for all indoor fires and
any significant outdoor fires.
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HAZARDOUS COMBUSTION PRODUCTS :
Carbon oxides, nitrogen oxides, hydrogen bromide, antimony
oxides.

6. ACCIDENTAL RELEASE MEASURES

PERSONAL PRECAUTIONS:
Keep unnecessary and unprotected personnel away. Remove
all sources of ignition. Wear appropriate personal
protective equipment as specified in Secticn 8.
This material forms slippery surfaces on floors, posing an
accident risk. e

ENVIRONMENTAL PRECAUTIONS:
Do not let this chemical enter the environment.

CLEAN-UP METHODS:
Use non-sparking tools and equipment. Vacuum or sweep up
material and place in a disposal container.

7: HANDLING AND STRAGE

HANDLING

Technical Measures:
Usewith adequate ventilation. Keepaway fromheat, sparks,
and flame. Useexplosion-proofelectrical equipment. Take
precautions against build-up of electrostatic charges.
Avoid contact with eyes, skin, and clothing. Wear
appropriate personal protective equipment. Provide hand
and eye wash station near work area. Wash thoroughly after
handling.

Precautions:
Use under local exhaust ventilation. Follow good
industrial hygiene practices for clean-up.

STORAGE:
Storage Conditions:
Protect fromdirect sunlight. Keepaway fromheat, flame,
and all sources of ignition. Store 1in dark,
well-ventilated area. Keep indoors.

Packaging Material: Aluminum-lined paper bags.
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8. EXPOSURE CONTROLS / PERSONAL PROTECTION

ENGINEERING CONTROLS
Provide general ventilation. Use closed system or local
exhaust ventilation. Provide safety shower and eye wash
station near work area.

EXPOSURE LIMITS
Particulates (Not otherwise regulated)
OSHA-PEL 15 mg/m®, 8 Hr. TWA, total dust
5 mg/m®, 8 Hr. TWA, respirable dust
Particulates (Not otherwise specified)
ACGIH-TLV 10 mg/m®, 8 Hr. TWA, inhalable .=
3 mg/m®, 8 Hr. TWA, respirable

[Continuous filament glass fibers]

ACGIH-TLV 1 fiber/cc (TWA) respirable fiber

5 mg/m’ (TWA) inhalable fraction

[Antimony compound ]

ACGIH-TLV 0.5 mg/m’(TWA) as /Sb/

OSHA-PEL 0.5 mg/m’(TWA) as /Sb/
[Titanium dioxide]

ACGIH-TLV 10 mg/m’ (TWA)

OSHA-PEL 15 mg/m®(TWA)

PERSONAL PROTECTIVE EQUIPMENT
Respiratory protection : Dust respirator.
Hand protection : Protective gloves.
Eye protection : Safety glasses or goggles.
Protective clothing

Safety helmet, protective clothing, safety boots.

9. PHYSICAL AND CHEMICAL PROPERTIES

APPEARANCE : Colored pellet (See Appendix).
ODOR : Characteristic odor.

PH : Not applicable.

MELTING POINT : 310 °¢

FLASH POINT : 200 °C or higher

AUTOIGNITION TEMPERATURE : Not available.

FLAMMABLE LIMITS : Not available.

SPECIFIC GRAVITY : 1.30 - 1.80 (at 4 °C)

SOLUBILITY IN WATER : Insoluble.

10. STABILITY AND REACTIVITY

STABILITY : Stable under normal conditions.
INCOMPATIBLE MATERIALS AND CONDITIONS TO AVQID
Not available.
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HAZARDOUS DECOMPOSITION PRODUCTS
Carbon oxides, nitrogen oxides, hydrogen bromide,
antimony oxides in fire.

HAZARDOUS POLYMERIZATION : Will not occur.

11. TOXICOLOGICAL INFORMATION

No data is available on the product itself. Toxicological
information of some components is known as follows:
[GLASS FIBER]

CARCINOGENICITY

Classified 3 (Not classifiable as to carcinogenicity in
humans) by IARC. | s

[ANTIMONY ]

ACUTE TOXICITY
Oral rat LDsg 7 g/kg
Intraperitoneal rat LDsg 100 mg/kg

CARCINOGENICITY
Inhalation rat TCLo 50 mg/m®/7hr/52W, intermittent

. [TITANIUM DIOXIDE]
ACUTE TOXICITY

Intratracheal rat LD 100 ug/kg

LOCAL EFFECTS
Skin irritation human 300 pg/kg mild

MUTAGENICITY
Micronucleus test mouse (intraperitoneal) : Positive
Sister Chromatid Exchange hamster 1 umol/l: Positive

12. ECOLOGICAL INFORMATION

ECOTOXICITY : Not available.
DEGRADABILITY/PERSISTENCY : Not available.

13. DISPOSAL CONSIDERATIONS

WASTE FROM RESIDUES
Whatever cannot be saved for recovery may be burned in an
approved incinerator or disposed in approved waste facility.

Ensure compliance with local, state, federal and national
regulations.

CONTAMINATED PACKAGING
Empty the container completely before disposal.
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14. TRANSPORT INFORMATION

U.N. Class Not a hazardous material
U.N. Number : None

15. REGULATORY INFORMATION

UNITED STATES
OSHA STATUS

This product is hazardous under the criteria of Federal OSHA
Hazard Communication Standard 29 CFR 1910.1200.

TSCA STATUS

P

All ingredients of this product are listed on the TSCA
Inventory.
CERCLA Reportable Quantity
Antimony compound: Hazardous substance that no RQ assigned.
SARA Title III
SECTICN 302 EXTREMELY HAZARDOUS SUBSTANCES: None
SECTION 311/312 HAZARDOUS CATEGORIES

Immediate health hazard, delayed health hazard.
SECTION 313 TOXIC CHEMICALS: Antimony compound <4.2%

CALIFORNIA PROPOSITION 65

This product contains, no chemicals known to the state of
California to cause cancer.

EUROPEAN UNION
EU STATUS:

A1l components of thisproduct arelistedonEINECS or exempt
from EINECS registration.

Labeling according to EC Directive:
This product

is not classified according to the EU
regulations.
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16. OTHER INFORMATION

This MSDS was prepared incompliancewithEUDirective 91/155/EEC
as amended by 2001/58/EC and USA OSHA Hazard Communication
Standard (29 CFR 1910.1200).

To the best of our knowledge, the information contained herein
is accurate.

However, we cannot assume any liability whatsoever for the
accuracy or completeness of the information contained herein.
Final determination of suitability of any material is the sole
responsibility of the user. All materials may present-unknown
hazards and should be usedwith caution. Although certainhazards
are described herein, we cannot guarantee that these are the
only hazards that exist.

Appendix
This Material Safety Data Sheet covers these products

Melting Hazardous components
Grade name Appearance Point under OSHA HCS
C215N(W1l) White pellet 310 °C Glass fiber 15 %
(590 °F) Antimony compound 6.0 %
Titanium dioxide 2.5 %
C430NW White pellet 310 °C Glass fiber 30 %
(590 °F) Antimony compound 4.0 %
" Titanium dioxide 1.8 %
CH230N (W2) White pellet 310 °C Glass fiber 30%
(590 °F) Antimony compound 4.0%
Titanium dioxide 3.0%
CH230NW White pellet 310 °C Glass fiber 30 %
(590 °F) Antimony compound 4.0 %
Titanium dioxide 2.4 $%
CH230NWX White pellet 310 °C Glass fiber 30 %
(590 °F) Antimony compound 4.0 %
Titanium dioxide 3.0 %
CT230NWX White pellet 310 °C Glass fiber 15 %
' (590 °F) Antimony compound 4.0 %
Titanium dioxide 3.0 %
E430N (UB) Gray pellet 320 *C Glass fiber 30 %
(608 °F) Antimony compound 4.0 %
Titanium dioxide 1.1 %
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To: LINK UPON ADVANCED MATERIAL CORP.

MITSUI CHEMICALS INC.
SHIODOME CITY CENTER 1-5-2,
HIGASHI-SHIMBASHI, MINATO-KU,
TOKYO 105-7117, JAPAN
TEL +81-3-6253-3494

Issue Date . 2010/10/20

CERTIFICATE OF ANALYSIS

Product name ARLEN E430N(T5)

Lot No. 100843G

Item Unit Result
Ash % 313
TS MPa 200
FM MPa 12000
FS MPa 290
IZOD J/m 85
HDT °c 303
EL ) % 4

We hereby certify that the above is true and correct.

{ /
Signature by Quality Assurance Team /@&U% W

Date 20/():/0 ‘ZO.
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PZT Engineering Plastics Tech. Co.,Ltd

Materials Information

PRODUCT NAME: LCP M-401

COMPOSITION/INFORMATION OF LCP M-401

f&

SUBSTANCE/MIXTURE: Mixture

SYNONYM(S): Aromatic Liquid Crystal Polymer(LCP)

INGREDIENTS AND COMPOSITON: LCP resin 55%, Glass flber\ﬁ%,
Mine fiber 20%

ADDITIVES: < 2% Q>
CHEMICAL FORMULA: Not open

(ENgineering Pla@@'e%h Co.,Ltd
3] Hi-Tech Zone, Jiangmen City,
nse,,(:hlna
N CHARGE: Department
TEL/FAX : +86-750-3689920/+86-7 689921
EMERGENCY TEL: +86-750-36@§¥b5

DZT Engineering Plastics Tech. Co..Ltd
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