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Specification

e Electrical Properties :
1. Frequency : 824MHz ~ 960MHz/1710MHz~1990MHz

2. Impedance : 50Q
3. Return Loss : = -7dB

4. Peak Gain: 1.27dBi/1.94dBi

e Physical Properties :
1. Material : FPC T=0.2mm
2. Operation temperature : -20°C~+65C

3. Storage temperature : -30°C~ +75°C
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Bracelet Antenna Test Report
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Bracelet Antenna Set

GPS Ant. + BT Ant.




2G Antenna Return loss

,RL<-7.1dB
,RL<-8.7dB

m File “iew Channel Sweep Calbration Trace Scale Marker Spstem Window  Help

=l=1=

tath / bMem

Datas»kem _ Data | _

S0.00  (EEESEE » 10| 824.0000p0 MHz  |-7.9471 dB
4000 2] 994.000000 MHz  |-14.43 dB
' 3 B80.0000p0 MHz  [-16.35 dB
0.0 4;| 960.000000 MH=z  |-7.032 dB
' <8 TA0000GHz  [-8.774 dB
20,00
10.00
0.o0
‘\\l: L~ —
10,00 4] 2 _,,m\\
7B
-20.00 i /—‘w v
30,00
-40.00
50,00
Ch1: Start 500000 MHz — — Stop 00000 GHz
H | Rief | Fraquency [kiHz) | Rezponse |
1 a24 -1.3412dB
2 94 -14.425 dB
3 a0 -16.351 dB
4 30 -F.08z20de
3 1710 -2.7740 dB
E 1380 -11 436 dB
7 1850 -10.783 dB
g 1390 24111 dB
Status CH1: |522 C 2P S0LT LCL
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GPS Antenna Return loss

| RL < -17dB

m File “iew Channel Sweep Calbration Trace Scale Marker Spstem Window  Help

=l=1=

tath / bMem

Datas»kem _ Data | _

50.00 | SEESHH » 1] 1575000 GHz [-19.50 4B

2 1.605000GHz  |-17.30dB

40,00 2] 2400000 GHz [-3.061 4R

) 4 2500000 GHz |-2310 4B
30.00
20.00
10.00
0.0

10.00 \

34

/
-20.00 \“

-20.00

-40.00

-50.00

Ch1: Start 500,000 MHz —

Stop 6.00000 GHz

I Statuz CH 1: |511 C 2P5S0LT

LCL
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Bluetooth Antenna Return loss

| RL<-10dB |

m File “iew Channel Sweep Calbration Trace Scale Marker Spstem Window  Help =|2] x|
Arrange Windows Overlay _ Split 3 | _
50.00 | SEESEE 1 1575000 GHz  |-1.367 dB
2 1605000 GHz  |-1.424 dB
40.00 A 2400000 GHz  |-10.68 dB
) » 4 2800000 GHz  |-11.70dB
30.00
20.00
10.00
n.oon
——“w—“—v—#?[ —
-
4 L~ ‘““x__,r-’”_“‘-m_.__
-10.00 A
3
-20.00
-30.00
-40.00
50,00
Ch1: Start 500.000 WMHz — Stop B.00000 GHz
I Statuz CH1: |522 C 2-FSOLT LCL
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Bluetooth & 2G Antenna Isolation

| IL<-17dB |

m File “iew Channel Sweep Calbration Trace Scale Marker Spstem Window  Help =|2] x|
Marker. 3 of 3 Marker8 [2 400000000 GHz (5] Maker? | Maker® | Makerd | |0

50.00 |\ SEESE B 1710000 GHz [17.73dE

G 1.880000GHz |[-33694dB

40.00 7| 1.8R0000GHz [-31.43 dB

) g 1.990000GHz |-28.83 4B

» 9 2400000 GHz |-13.40dB
30.00
20.00
10.00
n.oon
-10.00

| i !
-30.00 J/v_,\ 4 v_\
W E
v v

-40.00
50,00

Ch1: Start 500.000 WMHz — Stop 300000 GHz

I Status CH1: |521 C 2-FSOLT LCL
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GPS & 2G Antenna Isolation

IL<-11.5dB

m File “iew Channel Sweep Calbration Trace Scale Marker Spstem Window  Help

=l=1=

Marker. 3 of 3 Marker8 [1575000000 GHz [5]  Maker? | Makerd | Makerd | |0
5000 [GERSEN 5] 17I0000GHz |11.77 dB
6] 1.880000GHz [-11.50dB
4000 7| 1.850000GHz |-11.30dB
’ 8] 1.930000GHz [-1226dB
>&| 1575000GHz |-11.93dB
30.00
20.00
10.00
n.oa
10.00 -
| AF—at
5 76 B\\
-20.00 i
EEk T
30,00 \ / \ -
-40.00 [
i !
50,00
Ch1: Start 500.000 MHz  — Stop 3.00000 GHz

I Statuz CH 1: |521 C 2P5S0LT

LCL
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GPS & BT Antenna Isolation

| L<-14.8dB |

mF"E Wiew Channel Sweep Calbration Trace Scale Marker Spstem Window  Help =|2] x|

Arrange Windows Overlay _ Split 3 | _

50.00 [HEEEHE T] 1G/500GHz |19.65 d8
2| 1GOSN0GHz |-19.688 dB
40.00 3| 2400000 GHz |-15.33 dB
' 4| 2500000 GHz |-14.95 dB
30.00
20.00
10.00
0.00
10,00 ﬂ T
/ﬁz\—‘-\w_,-—'—’
-20.00 4 El
I [ ——
-30.00
-40.00
50,00
Chi: Start 500.000 MHz — Stop 6.00000 GHz
| staws cH1: [312 C 2P S0LT LCL
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2G Ant. 3D Gain Pattern @824MHz

+7 -127 +Y

--3.28
--556
--7.84
+X --10.11 +X
--12.39
--14.67

--16.95

--19.22

--215

2G Ant.

+7 -127 +Y
-1

--3.28
--556
--7.84

+X 1011 | +X
--12.39
--1467

--16.95

--19.22

--215

E——
T IR Frequency | 824M

Efficiency Total (dB) -1.02
Gain Total (dBi) 1.27

-127 +7

--328
--5.56
--7.34
--10.11 +Y
—-1239
—-14.67

--16.95

--19.22

--215

-127 +7
--3.28

--5.56

--7.34
--1011 | +Y
--12389
--14.67

--16.95

--19.22

--215

-127

--3.28

--5.56

--7.84

--1011

--12.38

--14.67

--16.95

--19.22

--215

-127

--3.28

--5.56

--7.84

--1011

--12.38

--14.67

--16.95

--19.22

--215



2G Ant. 3D Gain Pattern @880MHz

+7 -0.92

--148

+X --5.08

-748

--8.68

--9.88

--11.08

2G Ant.

o -0.92
--028

--148
--268
--3.88
+X --5.08
--6.28
--7.48

--8.68

--9.88

--11.08

E——
T I ARNae  Frequency | 880M

+X

Efficiency Total (dB) 0.92
Gain Total (dBi) -1.33

+Y

+Y

+X

-0.92

-748

--8.68

--9.88

--11.08

-0.92

--0.28

--148

--2.68

--3.88

--5.08

--6.28

-748

--8.68

--9.88

--11.08

+Y

+Z

+Z

+Y

10

-0.92

--148

--2.68

--3.88

--5.08

-748

--8.68

--9.88

--11.08

-0.92

--0.28

--148

--2.68

--3.88

--5.08

--6.28

--7.48

--8.68

--9.88

--11.08



2G Ant. 3D Gain Pattern @894 MHz

7 -1.05
--0.02
—-1.08
--216
-322
+X —-429
--536

--6.42

--749

--8.56

1--9.62

2G Ant.

o -1.05
--0.02

--1.09
--2.16
--3.22
+X --4.28
--5.36
--6.42

--749

--8.56

1--9.62

E——
T I ARENeE  Frequency | 894M

+X

Efficiency Total (dB) 1.05
Gain Total (dBi) -1.54

+Y

+Y

+X

-1.05

--0.02

--1.08

--2.16

--3.22

—--4.28

--5.36

--6.42

--749

--8.56

1--9.62

-1.05

--0.02

--1.09

--2.16

--3.22

--4.28

--5.36

--6.42

--749

--8.56

1--9.62

+Y

+Z

+Z

+Y

11

-1.05

--0.02

--1.08

--2.16

--3.22

—--4.28

--5.36

--6.42

—--7.48

--8.56

1--9.62

-1.05

--0.02

--1.09

--2.16

--3.22

--4.28

--5.36

--6.42

--749

--8.56

1--9.62



2G Ant. 3D Gain Pattern @960MHz

57, --0.47 £y
--1.56
--265
--374
—-4.83
+X

+X --5.92

--919

--10.28

--11.37

2G Ant.

o --047 Y
--156

--265
--374
--483
+X 502 | +X
--7.01
a1

--919

--10.28

--11.37

E——
T I QRN Frequency | 960M |

Efficiency Total (dB) -0.47
Gain Total (dBi) -2.49

--047 +7
--1.36
--2.65
--374
—--4.83
--5.92 +Y

--7.01

--81

--10.28

--11.37

--047 +7
--156
--265
--374
--483
5082 | +Y

--7.01

--919

--10.28

--11.37

12

--047

--1.36

--2.65

—-374

—--4.83

--5.92

--7.01

--81

--919

--10.28

--11.37

--047

--156

--2.63

--374

--4.83

--5.92

--7.01

--8.1

--919

--10.28

--11.37



2G Ant. 3D Gain Pattern @1710MHz

7 -0.19
—-0.81
—-182
—-282
—-382
+X —-482
--5.83

--6.83

--7.83

--8.83

--9.84

2G Ant.

o -0.19
--0.81

--1.82
--282
--382
+X --4.32
--5.83
--6.83

--7.83

--8.83

--9.84

E——
TGRS Frequency | 171G

+X

Efficiency Total (dB) 0.19
Gain Total (dBi) -2.20

+Y

+Y

+X

-0.19

--0.81

--1.82

--2.82

--3.82

--4.82

--5.83

--6.83

--7.83

--8.83

--9.84

-0.19

--0.81

--182

--2.82

--3.82

--4.82

--5.83

--6.83

--7.83

--8.83

--9.84

+Y

+Z

+Z

+Y

13

-0.19

--0.81

--1.82

--2.82

--3.82

--4.82

--5.83

--6.83

--7.83

--8.83

--9.84

-0.19

--0.81

--182

--2.82

--3.82

--4.82

--5.83

--6.83

--7.83

--8.83

--9.84



2G Ant. 3D Gain Pattern @1850MHz

7 -056
--0.84
—-224

--3.64

+X
--7.34
--9.25

--10.65

--12.05

1--1345

2G Ant.

+7 -056
--0.84
--224
--364
--5.04
+X --6.44
--784
--9.25

--10.65

--12.05

--1345

E——
TR A Frequency | 185G
Efficiency Total (dB) 0.56
Gain Total (dBi) -2.42

+Y -056 +7
--0.84

--2.24

--3.64

+Y
--7.34
--9.25

--10.65

--12.05

1--1345

-0.56 +7
--0.84
--2.24
--3.64
--5.04

--5.44 +Y

--9.25

--10.65

--12.05

--1345

14

-0.56

—--0.84

--2.24

--3.64

--5.04

—-5.44

--7.84

--9.25

--10.65

--12.05

1--1345

-0.56

--0.84

--2.24

--3.64

--5.04

--6.44

--7.84

--9.25

--10.65

--12.05

--1345



2G Ant. 3D Gain Pattern @1990MHz

+Z -104
-0.28
--137
--3.02
--468

+X --6.33

--146

2G Ant.

+7 -194
-0.28
--137
--3.02
--458

+X --6.33

--7.99

--11.28

--1285

--146

| —
TS Qe Frequency | 199G
Efficiency Total (dB) 1.94
Gain Total (dBi) -2.00

--11.28

--1285

+Y -1.04 7
-0.28

--137

--3.02

+Y

--11.28

--1285

--146

+Y -194 -
-0.28
--137
--3.02
--4.68
--633 | +Y

--7.99

--11.28

--1285

--146

15

-194
-0.28
--137
--3.02
--4.68
--6.33
--7.99
--9.64
--11.28
--1285

146

-194
-0.28
--137
--3.02
--4.68
--6.33
--7.99
--9.64
--11.28

--1285

--146



GPS Ant. 3D Gain Pattern @1575MHz

+7 —-D.64
--2.33

—-442

--8.18

--10.08
--11.96
--13.85

--15.74

--17.62

--19.51

GPS Ant.

--253
--442
--6.3
--8.19

+X --10.08 | +X
--11.96

--13.85

--15.74
--17.62

1251

Frequency

Efficiency Total (dB) -0.64
Gain Total (dBi) -4.71

——
N | SI«“ www.tsky

+Y

+Y

—-D.64 +7
--2.33

—-442

--8.19
+X --10.08 +Y
--1196
--13.85

--15.74

--17.62

--19.51

+Z
--253

--442

--6.3

--8.19
--10.08 | +Y
--11.96

--13.85

--15.74
--17.62

--19.51

16

--0.64

--2.33

—-4.42

--6.3

--8.18

--10.08

--11.96

--13.85

--15.74

--17.62

--19.51

--0.64

--2.53

--442

--6.3

--8.19

--10.08

--11.96

--13.85

--15.74

--17.62

--19.51



GPS Ant. 3D Gain Pattern @1605MHz

+7 --1.04
--277
—-4.49
--6.22
--7.5
+X —-9.67
--114

--13.13

--14.85

--16.58

--1831

GPS Ant.

+7 --1.04
--2.77
--4.49
--6.22
--7.95

+X --9.67
--114
--13.13

--14.85

--16.58

--1831

+X

E——
"l I L e Frequency | 1.605G

Efficiency Total (dB) -1.04
Gain Total (dBi -5.03

+Y

+Y

+X

--1.04

--2.77

—-449

--6.22

--7.95

--9.67

--114

--13.13

--14.85

--16.58

--1831

--1.04

--277

--449

--6.22

--7.95

--9.67

--114

--13.13

--14.85

--16.58

--1831

+Y

+Z

+Z

+Y

17

--1.04

--2.77

—-449

--6.22

--7.95

--9.67

--114

--13.13

--14.85

--16.58

--1831

--1.04

--277

--449

--6.22

--7.95

--9.67

--114

--13.13

--14.85

--16.58

--1831



Bluetooth Ant. 3D Gain Pattern @2450MHz

+7 -0.41
--0.83
--212
--3.38
—--4.65

+X --5.91

-7l

--10.87

--12.24

BT Ant.

-0.41

--0.85

==217

--3.38

--4.65

--7.18

-971

--10.87

1224

E——
"I A frequency | 245G
Efficiency Total (dB) 0.41
Gain Total (dBi) -2.62

+X 501 | +X

+Y

+Y

+X

-0.41

--0.83

--212

--3.38

—--4.65

--5.91

--7.18

—-844

-7l

--10.87

--12.24

-0.41

--0.85

==217

--3.38

--4.65

--591

--7.18

--844

-971

--10.87

1224

+Y

+Z

+Z

+Y

18

-0.41

--0.83

--212

--3.38

—--4.65

--5.91

--7.18

—-844

-7l

--10.87

--12.24

-0.41

--0.85

==217

--3.38

--4.65

--591

--7.18

--8.44

-971

--10.87

1224



2G Antenna Gain & Efficiency

824M | 880M | 894M | 960M | 1.71G | 1.85G | 1.88G | 1.99G

Efficiency Total

102  -133  -154 -249 220 242 -209  -2.00
Cl2)

SUCHEUDAMCE /o0 7362 7015 5636 6026 5728 6180  63.10

(%0)

Gain Total (dBi) [e®Y 0.92 1.05 -047  0.19 0.56 1.39 1.94

—
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GPS + Glonass Antenna Gain & Efficiency

1.5656 1.575G|[1.585G|1.595G|1.605G|1.615G

Efficiency Total
(dB)

-4.38 -4.71 -4.91 -5.01 -5.03 -5.22

SUBCUS AN 5 s 3381 3228 3155 3141 3006

(%0)

CENMNPICINCI=)) 042 -064 -078 -096 -1.04 -1.38

—
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Bluetooth Antenna Gain & Efficiency

2.45G
Efficiency Total
-2.81 -262 -2.64
(dB)
Efficiency Total
2. 4.7 4.4
CE M CINCISI) 051 0.41 0.21

—
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Bracelet GPRS TRP

Information

Date: 2015/05/22
Operator: Linda

Project number: Bracelet
Test Condition: Free space

Mobile Station OTA Radiated Power

GSM 850 EGSM DCS PCS
Channel 128 | 190 | 251 | 975 | 38 | 124 | 512 | 700 | 885 | 512 | 661 | 810
Freqyency (MHz) |824.2|836.6|848.8|880.2|897.6|914.8(1710.2/1747.8/1784.8/1850.2| 1880 [1909.8
TRP (dBm) 28.61|28.75|29.0128.98|29.47|29.09|26.32|26.32 | 27.11 | 28.06 | 28.07 | 27.86

|
l I swm www.tsky. com. tw
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Bracelet Antenna Test Conclusion

e We've fine-tuned FPC antennas to achieve very good antenna
performances.

e 2G antenna

— 2G low band: 824M~960M, Eff = 56%~79%, Return loss < -7.1dB
— 2G high band: 1710M~1990M, Eff = 57%~63%, Return loss < -8.7dB

e GPS and Glonass antenna
— GPS: 1575M~1605M, Eff = 31%~33%
— Returnloss<-17dB

e BT antenna

— BT: 2400M~2500M, Eff = 52%~55%,
— Return loss < -10dB

—
l l SI(YH www.tsky. com. tw
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Test Report

No. TSNEC1500252301 Date: 13 Mar 2015 Page 1 of 6

SHANDONG GOLDING ELECTRONIC MATERIAL CO., LTD
GANG CHENG HI-TECH DEVELOPMENT ZONE,LAIWU CITY IN SHANDONG

CHINA

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

CLAD LAMINATE
SGS Job No. :

Model No. :
Client Ref. Info. :

TP15-001105-TJ

GHD
OTHER MODEL NO.:GHS

Date of Sample Received : 10 Mar 2015

Testing Period :
Test Requested :
Test Method :

Test Results :

Conclusion :

10 Mar 2015 - 13 Mar 2015
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 sample(s), the results of Lead,
Mercury, Cadmium, Hexavalent chromium, Polybrominated biphenyls (PBBs),
Polybrominated diphenyl ethers (PBDEs) 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 Standards Technical Services (Tianjin) Co., Ltd.

Reabeca Zhou
Approved Signatory
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Testing Service Q

This document is issued by the Company subject to its General Conditions of Service printed overleaf, available on request or accessible
at http://www.sgs.com/en/Terms-and-Conditions.aspx and, for electronic format documents, subject to Terms and Conditions for Electronic
Documents at http://www.sgs.com/en/Terms-and-Conditions/Terms-e-Document.aspx. Attention is drawn to the limitation of liability,
indemnification 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 its intervention only and 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 from exercising all their rights and obligations under the
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Test Report

Test Results :

Test Part Description :

Specimen No.
SN1

Remarks :

SGS Sample ID
TSN15-002523.001

No. TSNEC1500252301 Date: 13 Mar 2015 Page 2 of 6

Description
coppery metal sheet

(1) 1 mg/kg = 0.0001%

(2) MDL = Method Detection Limit
(3) ND = Not Detected ( < MDL )
(4) "-" = Not Regulated

RoHS Directive 2011/65/EU

Test Method :

1) With reference to IEC 62321-5:2013, determination of Cadmium by ICP-OES.

2) With reference to IEC 62321-5:2013, determination of Lead by ICP-OES.

(
(
(3) With reference to IEC 62321-4:2013, determination of Mercury by ICP-OES.
(

4) With reference to IEC 62321:2008, determination of Hexavalent Chromium by spot test /
Colorimetric Method using UV-Vis.
(5) With reference to IEC 62321:2008, determination of PBBs and PBDEs by GC-MS.

Test Item(s) Limit Unit MDL oo1
Cadmium (Cd) 100 mg/kg 2 ND
Lead (Pb) 1000 mg/kg 2 ND
Mercury (Hg) 1000 mg/kg 2 ND
Hexavalent Chromium (Cr(V1)) - - O Negative
Sum of PBBs 1000 mg/kg - ND
Monobromobiphenyl - mg/kg 5 ND
Dibromobiphenyl - mg/kg 5 ND
Tribromobiphenyl - mg/kg 5 ND
Tetrabromobiphenyl - mag/kg 5 ND
Pentabromobiphenyl - mg/kg 5 ND
Hexabromobiphenyl - mg/kg 5 ND
Heptabromobiphenyl - mg/kg 5 ND
Octabromobiphenyl - mg/kg 5 ND
Nonabromobiphenyl - mag/kg 5 ND
Decabromobiphenyl - mg/kg 5 ND
Sum of PBDEs 1000 mg/kg - ND
Monobromodiphenyl ether - mg/kg 5 ND

This document is issued by the Company subject to its General Conditions of Service printed overleaf, available on request or accessible
at http://www.sgs.com/en/Terms-and-Conditions.aspx and, for electronic format documents, subject to Terms and Conditions for Electronic
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indemnification 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 its intervention only and 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 from exercising all their rights and obligations under the
transaction documents. This document cannot be reproduced except in full, without prior written approval of the Company. Any unauthorized
alteration, 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. Unless otherwise stated the results shown in this test report refer only to the sample(s) tested .
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Test Report

Test Item(s)
Dibromodiphenyl ether
Tribromodiphenyl ether
Tetrabromodiphenyl ether
Pentabromodiphenyl ether
Hexabromodiphenyl ether
Heptabromodiphenyl ether
Octabromodiphenyl ether
Nonabromodiphenyl ether
Decabromodiphenyl ether

Notes :

No. TSNEC1500252301 Date: 13 Mar 2015 Page 3 of 6
Limit Unit MDL 0o1
- mag/kg 5 ND
- mg/kg 5 ND
- mg/kg 5 ND
- mg/kg 5 ND
- mg/kg 5 ND
- mag/kg 5 ND
- mg/kg 5 ND
- mg/kg 5 ND
- mg/kg 5 ND

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

(2) ©Spot-test:

Negative = Absence of CrVI coating, Positive = Presence of CrVI 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 CrVI coating

Positive = Presence of CrVI coating; the detected concentration in boiling-water-extraction solution
is equal or greater than 0.02 mg/kg with 50 cm? sample surface area.

Information on storage conditions and production date of the tested sample is unavailable and thus
Cr(VI) results represent status of the sample at the time of testing.

Halogen

Test Method :

Test Item(s)
Fluorine (F)
Chlorine (CI)
Bromine (Br)
lodine (I)

With reference to EN 14582: 2007, analysis was performed by lon Chromatograph (IC).

Unit MDL 001
mg/kg 50 ND
mg/kg 50 87
mg/kg 50 ND
mg/kg 50 ND
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Test Report No. TSNEC1500252301 Date: 13 Mar 2015 Page 4 of 6

ATTACHMENTS
Cd/Pb/Hg/Cr**/PBBs&PEDEs Testing Flow Chart

1) Mame of the persan who made testing: TeresaWweirlyy HouCarry ¥ ao

2 Mame of the person in charge of testing: AaronWang/Angell Yao/Rex Zhu

31 These samples were dissalved totally by pre-conditioning method according to below flow chart.
(Crﬁ+ and PBEs/PBDEs test method excluded)

=ample Preparation

:

mample Measurerment

l Pk/Cd/HY i PEBs/PBDEs l cr*
Acid digestion with Sample salvent Positive
microw avel hotplate extraction
'L 'L Megative
Filtration Concentration/ —
I Dilution of extraction Buoiling water
¢ .¢ solution extraction
=olution Residue -L Add; s
. . ing 12
Jv Filtration diphenylcarbazide for
1) Alkali Fusion / .L color development
Dry Ashing GC/MS v
21 Acd  to —
dizsolve .L A red color mdmatga
the presence of Cr .
DATA If necessary, confirm
ICP-DES/ALS with L%=4is,
- ¥ ir
OATA, DATA,
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ATTACHMENTS
Halogen Testing Flow Chart

11 Marme of the person who made testing: Wang Jin

21 Mame aof the person in charge of testing: Rex Zhu

Sample cutting/prep aration

¥

mample measurerment

‘

Combustion in oxygen bomb

¥

Dissolved in an absorption
solution

L

Filtration

¥

Analyzed by ion
chromatography. Double
confirrm by other instruments, if

necessary

DATA
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Test Report

Sample photo:

No. TSNEC1500252301 Date: 13 Mar 2015 Page 6 of 6

TSNEC1500252301

TSN15-002523.001

SGS authenticate the photo on original report only

*** End of Report ***
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NO. MSDS- 121

MATERIAL SAFETY DATA SHEET

1. CHEMICAL PRODUCT AND COMPANY IDENTIFICATION

PRODUCT NAME: Flame-resistant typepolyimide film based flexible copper clad laminates
PRODUCT USE: Fexible printed circuit Boards.

NAME of COMPANY and ADDRESS: LAIWU GOLDING ELECTRONIC MATERIAL CO.LTD.
Hi tech Industriad Park,Gang Cheng District,
Laiwu City,Shandong Province,P.P.China

FOR MORE INFORMATION CALL: IN CASE OF EMERGENCY CALL:
(Monday -Friday, 8:00am 5:00pm) (24 Hours/Day, 7 Days'Week)
(0634)6831876 () (0634)6831876 ( )

2. COMPOSITION/INFORMATION ON INGREDIENTS

INGREDIENT NAME CAS # WEIGHT %
Polyimide film (25038-81-7) 9-25
Copper fail (7440-50-8) 63-83
Adhesive of epoxy resin Not applicable 6-10

3. HAZARDSIDENTIFICATION

EMERGENCY OVERVIEW:

A nonflammable, sheet material. Dust, when machined or punched may cause skin or eye irritation. Fumes, if
decomposed may irritate eyes, nose, and throat.

POTENTIAL HEALTH HAZARDS:

SKIN: Dust may cause moderate skin irritation.

EYES: Dust may cause moderate eyeirritation. Fumes may irritate eyes.

INHALATION: Trace of chemical solvents may be vapourized and diffused to air in the processes of
varnish preparation and coating production.

INGESTION:  Not determined.

4. FIRST AID MEASURES

SKIN: Washinflowing water or shower. Remove contaminated clothing.

EYE: Irrigate with flowing water for 15 minutes. If irritation persists, consult aphysician.
15



NO. MSDS- 121

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

INGESTION:  If large amounts are ingested, consult physician.

ADVICE TO PHYSICIAN: Treat symptomatically

5. FIRE FIGHTING MEASURES

FLAMMABLE PROPERTIES: N/A

FLASH POINT: N/A

FLASH POINT METHOD: N/A

AUTOIGNITION TEMPERATURE: Not determined

UPPER FLAME LIMIT (Volume % in air): N/A

LOWER FLAME LIMIT (Volume % in air): N/A

FLAME PROPAGATION RATE (Solids): UL94 \A0
UL%4 V-0

OSHA FLAMMABILITY CLASS: N/A

OSHA

EXTINGUISHING MEDIA: Water, CO, and dry chemical

CO,
SPECIAL FIREFIGHTING PRECAUTIONSINSTRUCTIONS:

Firemen should wear proper protective equipment and positive pressure self-contained breathing apparatus.

6. ACCIDENTAL RELEASE MEASURES

IN CASE OF SPILL OR OTHER RELEASE: (Alwayswear recommended personal protection equipment)
Not applicable, materia isan article.

Spills and releases may haveto bereported to local authorities.

7. HANDLING AND STORAGE

NORMAL HANDLING: (Alwayswear recommended personal protective equipment.)

The primary exposure route is inhalation of dust when machine/punched
or fromfumes or vapors when heated.

STORAGE RECOMMENDATIONS: N/A

8. EXPOSURE CONTROL S'PERSONAL PROTECTION /

ENGINEERING CONTROLS: Useloca exhaust ventilation to control dust.
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PERSONAL PROTECTIVE EQUIPMENT:

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.

EYE PROTECTION: Use appropriate eye protection when machining material.

RESPIRATORY PROTECTION: When respiratory protection is required for certain operations, use a
NIOSH-approved dust respirator.

ADDITIONAL RECOMMENDATIONS: N/A

9. PHYSICAL AND CHEMICAL PROPERTIES

APPEARANCE:  Yellow to amber sheets

PHYSICAL STATE: Solid

ODOR: None, unless heated

SPECIFIC GRAVITY: (Water =1.0)4.5+/- 1.5
=10 45+-15

SOLUBILITY IN WATER: (Weight %) Negligiblein water
%

10. STABILITY AND REACTIVITY

NORMALLY STABLE:  (conditionsto avoid) Stable
INCOMPATIBILITIES: Not determined

HAZARDOUSDECOMPOSITION PRODUCTS: CO, CO2, Oxides of nitrogen if heated in excess of 300
deg. C. Laser drilling or cutting may result in copper metal
fume.

CO, CO2, NOy 300

HAZARDOUS POLYMERIZATION? None

11. TOXICOLOGICAL INFORMATION

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

12. ECOLOGICAL INFORMATION

Not Biodegradable

13. DISPOSAL CONSIDERATIONS

Isthe unused product a hazardous waste substances list of country hazardous waste if discarded?
No
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OTHER DISPOSAL CONSIDERATIONS: Disposal must be made in accordance with all applicable Loca
regulations. Copper should be recycled.

Suggestion method after products will be discar ded:

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

2. Incineration method: incinerate the unused products, this method may produce some organic compound
gas.

3. Bury into deep earth.

1
2.
3.

14. TRANSPORT INFORMATION

For additional information on shipping regulations affecting this material, contact the information number found on
thefirst page.

15. REGULATORY INFORMATION

HAZARDOUSWASTE SUBSTANCESLIST OF COUNTRY:
The resin system components listed in the hazardous waste substances list of country HW13

HW13
ADDITIONAL REGULATORY INFORMATION:

Laiwu Golding Electronic Matertial co.,LTD does not uskeigiagrerordpol ybromide-biphenyloxides as a fire
retardant in any of our epoxy resin systens.

16. OTHER INFORMATION

CURRENT ISSUE DATE:  12/4 /2010
12/4/2010
PREVIOUS ISSUE DATE: 124/2000
12/4/2010
CHANGESTO MSDSFROM PREVIOUSISSUE DATE ARE DUE TO THE FOLLOWING:
MSDS
Reviewed and re-issued for other relatively requirements.



WA

WHLFT AR T R B AR A

No. SHAEC1415074402 HIH: 20144F08 H12H 101,359

TR T S R AT

-
HTTAR 2 T REAR AT £347 K1E2320 %

PAR IR A A2 H R 2 BT ER (R SRIA - A AR

SGS T1E% % :
LERS
BRZEER
FER R
UUENER I

TARE K
AR 7%
ket 3
ZE0

SP14-024494 - SH
NS-411/W

NS-411/(502)/W/ W2/WM/GY +HD70(HF)

20144208 H07H

20144E08 HO7H - 2014408 H12H

FR 25 7 BRI

WS R —

WS TF—

T T P RE BTN, . HE. R AN, ZBEIE(PBBs). £IR K
fik(PBDES) MR 45 SR 157 A Rk BH RoHS $54-2002/95/EC K 2 11 #54-2011/65/EU [
S PRAE ZER.

B AR R 547 BR 2 ]

3

Marry Ma &~ 1%
HEAEREE N

AR 25 NSHAEC 1415074401 #4519 b SO fRAR.

BaEmAE

Testing Service

Ao Co. Lid

This document is issued by the Company subject to its General Conditions of Service printed overleaf, available on request or accessible
at hitp://www.sgs.com/en/Terms-and-Conditions.aspx and, for electronic format documents, subject to Terms and Conditions for Electronic
Documents at http://www.sgs.com/en/Terms-and-Conditions/Terms-e-Document.aspx. Attention is drawn to the limitation of liability,
indemnification 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 its intervention only and 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 from exercising all their rights and obligations under the
transaction documents. This document cannot be reproduced except in full, without prior written apf;fxrcval of the Company. Any unauthorized
alteration, 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. Unless otherwise stated the results shown in this test report refer only to the sample(s) tested.

Attention: To check the authenticity of testing /inspection report & certificate, please contact us attelephone: (86-755) 8307 1443,
or email: CN.Doccheck@sas.com

3“Building,No.889 Yishan Road Xuhui District Shanghai China 200233 tE&E (86-21) 61402553 fE&E (86-21)64953679  www.sgsgroup.com.cn
RE - b - HICKELEK89S3S#  #b4: 200233 HL: (86-21) 61402594  HL: (86-21)54500353 e sgs.china@sgs.com

I
Member of the SGS Group (SGS SA)
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HERmmS SGSHEMID #ir
SN1 SHA14-150744.001 [k

(1) 1 mg/kg = 1 ppm = 0.0001%
(2) MDL = J7iEAG M FR

(3) ND = KA (<MDL)

(4) """ = KME

RoHS#24-2011/65/EU
MR 7732 - 1) Z#IEC 62321-5:2013, HICP-OES Il 5 48 ff) 5 &

(

(2) Z#IEC 62321-5:2013, HICP-OESl & #HI & &

(3) ZHIEC 62321-4:2013, HICP-OES & K 1+ &

(4) ZF%IEC 62321:2008, FH4E40-17 W43 6 FE T EL G2l s 7S e (1 2 =

(5) Z#1EC 62321:2008, HIGC-MSIll & PBBs(% IR Bk ) FIPBDEs( £ IR K K& &

D75 H BRAA LK DA DL 001

(Cd) 100 mg/kg 2 ND
#(Pb) 1000 mglkg 2 ND
5% (Hg) 1000 mglkg 2 ND
S (CrVI) 1000  mglkg 2 ND
Z IR 2 F1(PBBS) 1000  mglkg - ND
—IRR - mg/kg 5 ND
TRBER - mg/kg 5 ND
=R - mg/kg 5 ND
U E S - mg/kg 5 ND
FLIRHRIR - mg/kg 5 ND
INIRIER - mg/kg 5 ND
LIRPER - mg/kg 5 ND
JNIRIBEAR - mg/kg 5 ND
JUBRBER - mg/kg 5 ND
THRIER - mg/kg 5 ND
% I Rk 2 F1(PBDES) 1000 mglkg - ND
— IR Rk - mg/kg 5 ND
TR TR - mg/kg 5 ND
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Test Report

No. CANEC1408653601 Date: 12 Jun 2014 Page 1 of 15

HUNAN SCIENTHOER SCIENCE AND TECHNOLOGY CO.,LTD

HUI HUANG ZONGHE BUILDING 6,606 ROOM,SANHE HUAQIAO VILLAGE 2,LONGHUA
TOWN,SHENZHEN CITY
CHINA

The following sample(s) was/were submitted and identified on behalf of the clients as : Black cover film

SGS Job No. :
Date of Sample Received : 05 Jun 2014

Testing Period :

Test Requested :

Test Method :

Test Results :

Conclusion :

CP14-029391 - SZ

05 Jun 2014 - 12 Jun 2014
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 sample(s), the results of Lead,

Mercury, Cadmium, Hexavalent chromium, Polybrominated biphenyls (PBBs),
Polybrominated diphenyl ethers (PBDEs) 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.

Trophy—

Trophy Zhang

Approved Signatory

Testing Se
B 25

rvice |

nical Sepgets C
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Test Report No. CANEC1408653601 Date: 12 Jun 2014 Page 2 of 15

Test Results :

Test Part Description :

Specimen No. SGS Sample ID Description
SNA1 CAN14-086536.001 Black 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 :  (1)With reference to IEC 62321-5:2013, determination of Cadmium by ICP-OES.

(2)With reference to IEC 62321-5:2013, determination of Lead by ICP-OES.

(3)With reference to IEC 62321-4:2013, determination of Mercury by ICP-OES.

(4)With reference to IEC 62321:2008, determination of Hexavalent Chromium by Colorimetric
Method using UV-Vis.

(5)With reference to IEC 62321:2008, determination of PBBs and PBDEs by GC-MS.

Test Item(s) Limit Unit MDL 001
Cadmium (Cd) 100 mag/kg 2 ND
Lead (Pb) 1,000 mg/kg 2 ND
Mercury (Hg) 1,000 mg/kg 2 ND
Hexavalent Chromium (CrVI) 1,000 mg/kg 2 ND
Sum of PBBs 1,000 mg/kg - ND
Monobromobiphenyl - mag/kg 5 ND
Dibromobiphenyl - mg/kg 5 ND
Tribromobiphenyl - mg/kg 5 ND
Tetrabromobiphenyl - mg/kg 5 ND
Pentabromobiphenyl - mg/kg 5 ND
Hexabromobiphenyl - mag/kg 5 ND
Heptabromobiphenyl - mg/kg 5 ND
Octabromobiphenyl - mg/kg 5 ND
Nonabromobiphenyl - mg/kg 5 ND
Decabromobiphenyl - mag/kg 5 ND
Sum of PBDEs 1,000 mg/kg - ND
Monobromodiphenyl ether - mg/kg 5 ND
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Test Report No. CANEC1408653601 Date: 12 Jun 2014 Page 3 of 15

Test ltem(s) Limit Unit MDL 001
Dibromodiphenyl ether - mag/kg 5 ND
Tribromodiphenyl ether - mg/kg 5 ND
Tetrabromodiphenyl ether - mg/kg 5 ND
Pentabromodiphenyl ether - mg/kg 5 ND
Hexabromodiphenyl ether - mg/kg 5 ND
Heptabromodiphenyl ether - mag/kg 5 ND
Octabromodiphenyl ether - mg/kg 5 ND
Nonabromodipheny! ether - mg/kg 5 ND
Decabromodiphenyl ether - mg/kg 5 ND
Notes :

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

Halogen

Test Method :

Test Item(s)

With reference to EN 14582: 2007, analysis was performed by lon Chromatograph (IC).

Unit MDL 007

Fluorine (F) mg/kg 50 ND
Chlorine (CI) mg/kg 50 ND
Bromine (Br) mg/kg 50 ND
lodine (1) mg/kg 50 ND

Red Phosphorus as Phosphorus

Test Method :

Test Iltem(s)

With reference to US EPA Method 3052:1996, analysis was performed by ICP-OES.

Unit ~ MDL 007

Red Phosphorus as Phosphorus(P) mg/kg 20 114

Elementary Analysis

Test Method :

With reference to US EPA Method 3052:1996, analysis was performed by ICP-OES.
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Test Item(s) Unit MDL 001
Sb20s mg/kg 12 ND
Notes :

)] Calculated concentration of Sb20s is based on the identified Sb

Tetrabromobisphenol A (TBBP-A)

Test Method :  With reference to US EPA Method 3540C:1996, analysis was performed by GC-MS&HPLC-MS.

Test ltem(s) Unit MDL 001
Tetrabromobisphenol A (TBBP-A) mg/kg 10 ND
PVC (Polyvinyl chloride)

Test Method :  SGS in house method(GZTC CHEM-TOP-066), analysis was performed by FTIR.

Test ltem(s) CAS NO. Unit DL 001
PVC 9002-86-2 - - Negative
Notes :

(1) Negative=Undetectable,Positive=Detectable

Hexabromocyclododecane (HBCDD)

Test Method :  With reference to IEC 62321:2008, analysis was performed by GC-MS.

Test Item(s) Unit MDL 001
Hexabromocyclododecane (HBCDD) mg/kg 10 ND

PFOS (Perfluorooctane Sulfonates) and PFOA (Perfluorooctanoic Acid)

Test Method :  With reference to US EPA Method 3550C: 2007, analysis was performed by HPLC-MS.

Test Item(s) Unit DL 001
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Test Item(s) Unit MDL 001
Perfluorooctane Sulfonates (PFOS) and related mg/kg 10 ND
Acid,Metal Salt and Amide
Perfluorooctanoic Acid (PFOA) mag/kg 10 ND
Notes :

For reference: commission regulation (EU) No 757/2010 amending regulation (EC) No 850/2004:

(1) For the purposes of this entry, Article 4(1) (b) shall apply to concentrations of PFOS equal to or below
10 mg/kg (0,001 % by weight) when it occurs in substances or in preparations.

(2) For the purposes of this entry, Article 4(1) (b) shall apply to concentrations of PFOS in semi-finished
products or articles, or parts thereof, if the concentration of PFOS is lower than 0,1 % by weight
calculated with reference to the mass of structurally or micro-structurally distinct parts that contain PFOS
or, for textiles or other coated materials, if the amount of PFOS is lower than 1ug /m2 of the coated
material.

Phthalate

Test Method :  With reference to EN14372: 2004. Analysis was performed by GC-MS.

Test Item(s) CAS NO. Unit MDL 001
Dibutyl Phthalate (DBP) 84-74-2 %(w/w)  0.003 ND
Benzylbutyl Phthalate (BBP) 85-68-7 Yo (W/w) 0.003 ND
Bis-(2-ethylhexyl) Phthalate 117-81-7 Yo (W/w) 0.003 ND
(DEHP)

Diisononyl Phthalate (DINP) 28553-12-0/ %(w/w)  0.010 ND
68515-48-0

Di-n-octyl Phthalate (DNOP) 117-84-0 %(w/w)  0.003 ND

Diisodecyl Phthalate (DIDP) 26761-40-0/ %(w/w)  0.010 ND
68515-49-1

Notes :

(1)DBP,BBP,DEHP Reference information: Entry 51 of Regulation (EC) No 552/2009 amending Annex
XVII of REACH Regulation (EC) No 1907/2006 (previously restricted under Directive 2005/84/EC):
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i) Shall not be used as substances or in mixtures, in concentrations greater than 0.1 % by weight of the
plasticised material, in toys and childcare articles.

ii) Toys and childcare articles containing these phthalates in a concentration greater than 0.1 % by weight
of the plasticised material shall not be placed on the market.

Please refer to Regulation (EC) No 552/2009 to get more detail information

(2)DINP, DNOP, DIDP Reference information: Entry 52 of Regulation (EC) No 552/2009 amending Annex
XVII of REACH Regulation (EC) No 1907/2006 (previously restricted under Directive 2005/84/EC).

i) Shall not be used as substances or in mixtures, in concentrations greater than 0.1 % by weight of the
plasticised material, in toys and childcare articles which can be placed in the mouth by children.

if) Such toys and childcare articles containing these phthalates in a concentration greater than 0.1 % by
weight of the plasticised material shall not be placed on the market.

Please refer to Regulation (EC) No 552/2009 to get more detail information
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ATTACHMENTS
RoHS Testing Flow Chart

1) These samples were dissolved totally by pre -conditioning method according to below flow chart
(Cr6* and PBBs/PBDEs test method excluded).

Sample Preparation

\ 4
Sample Measurement

Pb/Cd/Hg PBBs/PBDEs Cré
\ 4 y
Acid digestion with Sample solvent v v
microwave/ hotplate extraction Nonmetallic Metallic
material material
A A +
Filtration Concentration/ - — Positive
Dilution of extraction Adding digestion
| solution reagent
* * v Negative
Solution Residue Y Heating to
A 90~95°C for Boiling water
Filtration extraction extraction
: v
1) Alkali Fusion / e *
) \ 4 Filtration and Adding 1.5-
Dry Ashing ) gl
2) Acid to GC-MS pH adjustment diphenylcarbazide
dissolve ¢ for color
development
Adding 1,5- +
v v diphenylcarbazide
ICP-OES/AAS DATA for color A red color
presence of Cré*, |f
¢ necessary, confirm
Y UV-Vis with UV-Vis.
DATA
v v
DATA > DATA
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ATTACHMENTS
Phthalates Testing Flow Chart

Sample cutting / preparation

A 4

Sample Measurement

\ 4
Solvent extraction

Concentration/Dilution

Filtration

\ 4
GC-MS

v
DATA
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ATTACHMENTS
HBCDD Testing Flow Chart

Sample cutting / preparation

A 4

Sample Measurement

\ 4
Solvent extraction

Concentration/Dilution

Filtration

\ 4
GC-MS

v
DATA
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ATTACHMENTS
PFOA / PFOS Testing Flow Chart

Sample cutting / preparation

A 4

Sample Measurement

\ 4
Solvent extraction

Concentration/Dilution

v
DATA
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ATTACHMENTS
Halogen Testing Flow Chart

Sample cutting / preparation

\ 4
Sample Measurement

\ 4
Combustion in oxygen bomb

v
Dissolved in an absorption solution

Filtration

A 4

Analyzed by ion chromatography. Double confirm by other
instruments, if necessary

4
DATA

This document is issued by the Company subject to its General Conditions of Service printed overleaf, available on request or accessible
at http://www.sgs.com/en/Terms-and-Conditions.aspx and, for electronic format documents, subject to Terms and Conditions for Electronic
Documents at http://www.sgs.com/en/Terms-and-Conditions/Terms-e-Document.aspx. Attention is drawn to the limitation of liability,
indemnification 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 its intervention only and 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 from exercising all their rights and obligations under the
transaction documents. This document cannot be reproduced except in full, without prior written apgroval of the Company. Any unauthorized
alteration, forgery or falsification of the content or appearance of this document is unlawful and ders may be pr d to the fullest
extent of the law. Unless otherwise stated the results shown in this test report refer only to the sample(s) tested.

thenticity of testing /linspection report & certificate, please contact us at telephaone: (86-755) 8307 1443
as.com

L 1WMM.WMWMETMWMWMM 510663 t (86-20)82155555 f (86-20)82075113 www.sgsgroup.com.cn

Testing Service
X Ctandacdes Tarhninal @
bl

RE M - EFEAT EERERAERE198S HB4R: 510663 t (86-20)82155555 f (86-20)82075113 € sgs.china@sgs.com
T
Member of the SGS Group (SGS SA)



Test Report No. CANEC1408653601 Date: 12 Jun 2014 Page 12 of 15

ATTACHMENTS
Elementary Testing Flow Chart

Sample cutting / preparation

\ 4
Sample Measurement

A 4
Acid digestion

A 4
Filtration
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PVC Testing Flow Chart

Sample cutting/preparation

Check wave-number of C-Cl bonding

A 4

DATA
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ATTACHMENTS
TBBP-A Testing Flow Chart

Sample cutting / preparation

\ 4
Sample Measurement

\ 4
Solvent extraction

\ 4
Derivatization

\ 4
Liquid-liquid extraction

v
Concentration/Dilution

Filtration

v
GC-MS & LC-MS

\ 4
DATA
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Sample photo:

CANEC1408653601

CAN14-086536.001

SGS authenticate the photo on original report only

*** End of Report ***
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Test Report

3M CHINA LIMITED

No. SHAEC1423355509 AO01 Date: 26 Dec 2014 Page 1 of 5

222# TIAN LIN ROAD, SHANGHAI (200233)

THIS REPORT IS TO SUPERSEDE TEST REPORT NO.SHAEC1423355501 DATE: 2014/12/16

The following sample(s) was/were submitted and identified on behalf of the clients as : 3M 467MP

SGS Job No. :

Model No. :
Client Ref. Information :

Date of Sample Received :
Testing Period :

Test Requested :

Test Method :

Test Results :

Conclusion :

Signed for and on behalf of
SGS-CSTC Ltd.

-

SP14-037047 - SH

3M 467MP

467MPF, 467MPR, 468MPF, 468MPR, 7952MP, 7955MP, 7962MP, 7965MP,
9172MP, 9172PT, 9185MP, 9188, 9667MP, 9668MP, 9676, 7953MP, 7945MP,
7956MP, 7993MP, 7995MP, 7997MP, 9492MP, 7957MP, 7959MP, 7961MP,
9045MP, 9056MP, 9057MP, 9059MP, 906 1MP, 9492MPF

3M 468MP

08 Dec 2014

08 Dec 2014 - 16 Dec 2014

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 sample(s), the results of Lead,
Mercury, Cadmium, Hexavalent chromium, Polybrominated biphenyls (PBBs),
Polybrominated diphenyl ethers (PBDEs) comply with the limits as set by RoHS
Directive 2011/65/EU Annex Il; recasting 2002/95/EC.

JJ Fan
Approved Signatory

BETRE

Testing Service s

This document is issued by the Company subject to its General Conditions of Service printed overleaf, available on request or accessible
at http://www.sgs.com/en/Terms-and-Conditions.aspx and, for electronic format documents, subject to Terms and Conditions for Electronic
Documents at http://www.sgs.com/en/Terms-and-Conditions/Terms-e-Document.aspx. Attention is drawn to the limitation of liability,
indemnification 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 its intervention only and 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 from exercising all their rights and obligations under the
transaction documents. This document cannot be reproduced except in full, without prior written apflzf:
alteration, 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. Unless otherwise stated the results shown in this test report refer only to the sample(s) tested.
Attention: To check the authenticity of testing /inspection report & certificate, please contact us at telephone: (86-755) 8307 1443
or email: CN.Doccheck@sgs.com

50,110 | 3 Building,No.889 Yishan Road Xuhui District,Shanghai China 200233
RE - L - HICEEILEK8ISISH  Hb4: 200233

{E&E (86-21) 61402553 {E&E (86-21)64953679
HL: (86-21) 61402594  HL: (86-21)54500353

Member of the SGS Group (SGS SA)

roval of the Company. Any unauthorized
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e sgs.china@sgs.com



Test Report

Test Results :

Test Part Description :

No. SHAEC1423355509 AO01 Date: 26 Dec 2014 Page 2 of 5

Specimen No. SGS Sample ID Description
SN1 SHA14-233555.001  Transparent adhesive part

Remarks :

(1) 1 mg/kg = 0.0001%

(2) MDL = Method Detection Limit
(3) ND = Not Detected ( < MDL )
(4) "-" = Not Regulated

RoHS Directive 2011/65/EU

Test Method :

1) With reference to IEC 62321-5:2013, determination of Cadmium by ICP-OES.

3) With reference to IEC 62321-4:2013, determination of Mercury by ICP-OES.

4) With reference to IEC 62321:2008, determination of Hexavalent Chromium by Colorimetric
Method using UV-Vis.

(5) With reference to IEC 62321:2008, determination of PBBs and PBDEs by GC-MS.

(
(2) With reference to IEC 62321-5:2013, determination of Lead by ICP-OES.
(
(

Test Item(s) Limit Unit MDL o1
Cadmium (Cd) 100 mg/kg 2 ND
Lead (Pb) 1000 mg/kg 2 ND
Mercury (Hg) 1000 mg/kg 2 ND
Hexavalent Chromium (Cr(VI)) 1000 mg/kg 2 ND
Sum of PBBs 1000 mag/kg - ND
Monobromobiphenyl - mg/kg 5 ND
Dibromobiphenyl - mg/kg 5 ND
Tribromobiphenyl - mg/kg 5 ND
Tetrabromobiphenyl - mag/kg 5 ND
Pentabromobiphenyl - mag/kg 5 ND
Hexabromobiphenyl - mg/kg 5 ND
Heptabromobipheny! - mg/kg 5 ND
Octabromobiphenyl - mg/kg 5 ND
Nonabromobiphenyl - mag/kg 5 ND
Decabromobiphenyl - mag/kg 5 ND
Sum of PBDEs 1000 mg/kg - ND
Monobromodiphenyl ether - mg/kg 5 ND

BiEmE

Testing Servic

This document is issued by the Company subject to its General Conditions of Service printed overleaf, available on request or accessible
at http://www.sgs.com/en/Terms-and-Conditions.aspx and, for electronic format documents, subject to Terms and Conditions for Electronic
Documents at http://www.sgs.com/en/Terms-and-Conditions/Terms-e-Document.aspx. Attention is drawn to the limitation of liability,
indemnification 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 its intervention only and 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 from exercising all their rights and obligations under the
transaction documents. This document cannot be reproduced except in full, without prior written apflgroval of the Company. Any unauthorized
alteration, 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. Unless otherwise stated the results shown in this test report refer only to the sample(s) tested.

Attention: To check the authenticity of testing /inspection report & certificate, please contact us at telephone: (86-755) 8307 1443,
or email: CN.Doccheck@sgs.com

3"Building,No.889 Yishan Road Xuhui District Shanghai China 200233 tE&E (86-21) 61402553 fE&E (86-21)64953679  www.sgsgroup.com.cn
fE - b - HICRELKS89S35#  HB%: 200233 HL: (86-21) 61402594  HL: (86-21)54500353 & sgs.china@sgs.com
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Test Report

Test Item(s)
Dibromodiphenyl ether
Tribromodiphenyl ether
Tetrabromodiphenyl ether
Pentabromodiphenyl ether
Hexabromodiphenyl ether
Heptabromodiphenyl ether
Octabromodiphenyl ether
Nonabromodiphenyl ether
Decabromodiphenyl ether

Notes :

No. SHAEC1423355509 A01 Date: 26 Dec 2014 Page 3 of 5
Limit Unit MDL 001
- mg/kg 5 ND
- mag/kg 5 ND
- mag/kg 5 ND
- mg/kg 5 ND
- mg/kg 5 ND
- mag/kg 5 ND
- mag/kg 5 ND
- mg/kg 5 ND
- mg/kg 5 ND

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

This document is issued by the Company subject to its General Conditions of Service printed overleaf, available on request or accessible
at http://www.sgs.com/en/Terms-and-Conditions.aspx and, for electronic format documents, subject to Terms and Conditions for Electronic
Documents at http://www.sgs.com/en/Terms-and-Conditions/Terms-e-Document.aspx. Attention is drawn to the limitation of liability,
indemnification 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 its intervention only and 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 from exercising all their rights and obligations under the
transaction documents. This document cannot be reproduced except in full, without prior written approval of the Company. Any unauthorized
alteration, 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. Unless otherwise stated the results shown in this test report refer only to the sample(s) tested.

Attention: To check the authenticity of testing /inspection report & certificate, please contact us at telephone: (86-755) 8307 1443,
or email: CN.Doccheck@sgs.com

3"Building,No.889 Yishan Road Xuhui DistrictShanghai China 200233
hE - - HICREIL#S89S3S#  #E%: 200233

tE&E (86-21) 61402553 fE&E (86-21)64953679  www.sgsgroup.com.cn
HL: (86-21) 61402594  HL: (86-21)54500353 & sgs.china@sgs.com
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Test Report

No. SHAEC 1423355509 A01

ATTACHMENTS

Date: 26 Dec 2014

RoHS Testing Flow Chart

Page 4 of 5

1) Name of the person who made testing: Bob Zhang/Gary Xu/Stone Chen/Sunny Qin
2) Name of the person in charge of testing: Jan Shi/fSummer Jin/Jessy Huang
3) These samples were dissolved totally by pre-conditioning method according to below flow chart.

(Cr6+ and PBBs/PBDEs test method excluded)

Sample Preparation

'

Sample Measurement

l cr®

Pb/Cd/Hg PBBs/PBDEs
v v
Acid digestion with Sample solvent *
microwave/ hotplate extraction Nonmetallic
¢ ¢ material
Filtration Concentration/ ¢
T Dilution of gxtraction Adding digestion
¢ ¢ solution reagent
Solution Residue ¢ ¢
¢ Filtration Heating to 90~95°C
for extraction
1) Alkali Fusion / ¢ ¢
Dry Ashing GC/MS
2) Acid to dissolve Filtration and pH
¢ adjustment
v DATA ¢
ICP-OES/AAS Adding 1,5-
diphenylcarbazide
¢ for color
DATA development

BiEmE

ih,  Testing Service
" T &

v

UV-Vis

v

DATA

\ 4 v

v

Metallic
material

Positive

Negative

Boiling water
extraction

v

Adding 1,5-
diphenylcarbazide
for color
development

'

A red color
indicates the
presence of Cr®".
If necessary,
confirm with UV-
Vis.

DATA

This document is issued by the Company subject to its General Conditions of Service printed overleaf, available on request or accessible
at http://www.sgs.com/en/Terms-and-Conditions.aspx and, for electronic format documents, subject to Terms and Conditions for Electronic
Documents at http://www.sgs.com/en/Terms-and-Conditions/Terms-e-Document.aspx. Attention is drawn to the limitation of liability,
indemnification 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 its intervention only and 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 from exercising all their rights and obligations under the

transaction documents. This document cannot be reproduced except in full, without prior written ap

roval of the Company. Any unauthorized

alteration, forgery or falsification of the content or appearance of this document is unlawful and of?enders may be prosecuted to the fullest
extent of the law. Unless otherwise stated the results shown in this test report refer only to the sample(s) tested.

Attention: To check the authenticity of testing /inspection report & certificate, pleasec
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Test Report

Sample photo:

No. SHAEC1423355509 AO01 Date: 26 Dec 2014 Page 5 of 5

SHAEC1423355509 A01
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SHA14-233555.001

BiEmE

Testing Service

SGS authenticate the photo on original report only

*** End of Report ***

This document is issued by the Company subject to its General Conditions of Service printed overleaf, available on request or accessible
at http://www.sgs.com/en/Terms-and-Conditions.aspx and, for electronic format documents, subject to Terms and Conditions for Electronic
Documents at http://www.sgs.com/en/Terms-and-Conditions/Terms-e-Document.aspx. Attention is drawn to the limitation of liability,
indemnification 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 its intervention only and 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 from exercising all their rights and obligations under the
transaction documents. This document cannot be reproduced except in full, without prior written apfl:f:roval of the Company. Any unauthorized
alteration, forgery or falsification of the content or appearance of this document is unlawful and offenders may be prosecuted to the fullest
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3M Taiwan Ltd.
6F,95,Section 2,DunHua South Rd.,Taipei,Taiwan,R.O.C.
886-2-27049011
886-2-27071250

Taiwanese Material Safety Data Sheet (Finished goods)

Document ID . 10-8406-0 Issue date . 2007/05/15
Version - 1.00 Supersedes date

This MSDS has been prepared by Toxicology Services ...

Section 1.Product and company information

Tradename
3M(TM) ADHESIVE TRANSFER TAPE 467MP, 467MPF, 468MP, 468MPF, 9667MP, 966&MP AND 9668MPL

3M Product ID
70-0000-4383-
70-0060-7300-
70-0060-7463 -
70-0060-7527-
70-0060-7549-
70-0060-7802-
70-0060-7995-
70-0061-0370-
70-0061-0382-
70-0160-3102-
XT-0614-6364-
70-0000-4154-

70-0000-4384-
70-0060-7301-
70-0060-74877 -
70-0060-7539-
70-0060-7550-
70-0060-7812-
70-0060-7996-
70-0061-0371-
70-0061-0383-
70-0160-3122-
70-0000-2226-
70-0000-4160-

70-0000-4385-
70-0060-7348-
70-0060-7488 -
70-0060-7540-
70-0060-7551-
70-0060-7813-
70-0060-8074-
70-0061-0379-
70-0061-0922-
70-0160-3123-
70-0000-2262-
70-0000-4244-3

70-0060-6844 -
70-0060-7375-
70-0060-7493 -
70-0060-7547-
70-0060-7711-
70-0060-7814-
70-0060-8106-
70-0061-0380-
70-0061-0982-
70-0160-3124-
, 70-0000-4144-

70-0060-7299-8
70-0060-7402-8
70-0060-7494-5
70-0060-7548-8
70-0060-7779-9
70-0060-7962-1,
0
9
8
7
2

-
-
-
-

-
-
-
-

-
-
-
-

-
-
-
-

-
-
-
-

70-0060-8797-
70-0061-0381-
70-0160-3101-
70-0160-3125-
70-0000-4145-

-
-
-
-

-
-
-
-

-
-
-
-

-
-
-
-

~N DO DO LW AN WA
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-
-
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Manufacturer / Supplier 3M Taiwan LTD

Supplier Address 6F,No.95,Tun Hwa South Road,Section 2,Taipe1 10682,Taiwan,
R.0.C.

Consultor's name and phone Vicky Chang (03) 478-3600

number

Emergency telephone No.a (03) 478-3600

Fax No. (03) 475-0924,475-0904

Section 2.Ingredients i1dentification information

2.1 Specific Ingredients Data
Tradename
3M(TM) ADHESIVE TRANSFER TAPE 467MP, 467MPF, 468MP, 468MPF, 9667MP, 9668MP AND 9668MPL
Synonym

Chemical Composition

Ingredient name CAS number Percentage

ACRYLATE COPOLYMER ADHESIVE Non CAS Number EXACT VALUE 100

Section 3.Hazards identification information
Main symptoms -
Effects from Eye Contact No health effects are expected.
Effects from Skin Contact No health effects are expected.
Effects from Inhalation No health effects are expected.
Effects from Ingestion No health effects are expected.
hazard classfication none

Section 4.First-aid Measure



The first-aid measures for different exposure routes

Instructions for Eye Contact No need for first aid 1s anticipated.

Instructions for Skin Contact No need for first aid i1s anticipated.

Instructions for Inhalation No need for first aid 1s anticipated.

Instructions for Ingestion No need for first aid is anticipated.

The most important symptoms -

and hazardous effects:

The protection of Take Class C Pretective Equipment to carry out first aid at
first-aiders satety areas.

Notes to physicians -

Section 5.Fire-fighting measures
Suitable Extinguishing Media Use fire extinguishers with class B extinguishing agents
(e.g., dry chemical, carbon dioxide).
Special Instructions for Not applicable
Fire Fighting
Specific fire-fighting
me thods

Fire Fighting Procedures Wear full protective equipment (Bunker Gear) and a

self-contained breathing apparatus (SCBA).

Section 6.Accidental release measures
Personal Precautions -
Environmental precautions -
Spi1ll Response -

Section 7.Sefe handling and storage measures
Handling

Incompatible Materials -
Storage Requirements -



Section 8.Exposure controls measures

Recommended Ventilation Not applicable.

Control parameters 8 hours time weighted average exposure limits/Short-term
exposure limits/maximum exposure limits:

Personal protective equipment

Eye Protection Keep out of eyes.

Hand Protection -

Skin Protection Gloves not normally required. Avoid prolonged or repeated
skin contact.

Respiratory Protection Under normal use conditions, airborne exposures are not
expected to be significant enough to require respiratory
protection.

Ingestion Not applicable.

Section 9.Physical and chemical properties
Physical state:
Physical form,Color,0dor Solid Roll of Tape Tan tape. Acrylate odor when unrolled.

pH N/A

Boiling point/boiling range N/A

Flash point N/A
Autoflammability ?

Explosive properties -

Vapour pressure N/A

Water Solubility NIL

Specific gravity CA. 0.85 g/ml
Vapour density N/A

Section 10.Stability and reactivity
Stability and Reactivity Hazardous polymerization will not occur. Stable
Possible hazardous reactions -
occurring under specific



conditions

Conditions to Avoid -

Materials to Avoid None known

Hazardous Decomposition Hydrocarbons - During Combustion Carbon monoxide During
Combustion Carbon dioxide - During Combustion Under
recommended usage conditions, hazardous decomposition
products are not expected. Hazardous decomposition products
may occur as a result of oxidation, heating, or reaction

with another material.

Section 11.Toxicological information

Acute toxicity -

Local effects -

Sensitization Information -

Other Toxicological This product may have a characteristic odor; however, no

Information adverse health effects are anticipated. This product, when
used under reasonable conditions and in accordance with the
3M directions for use, should not present a health hazard.
However, use or processing of the product in a manner not 1in
accordance with the product's directions for use may affect
the performance of the product and may present potential
health and safety hazards.

Section 12.Ecological information
Possible environmental -
effects/environmental
mobility
Other Ecotoxicity Information -

Section 13.Waste disposal measures
Methods for Disposal -



Section 14.Transport information
International regulations Non-regulated article (non-dangerous)
for transport
IMO Class -
ICAO Class -
UN Number -
Domestic regulations for Roadway Traffic Safety Regulations
transport
Specific transport measures -
and precautionary conditions

Section 15.Regulatory information
Applicable regulations Labor safety and hygiene installation regulations.

Section 16.0ther information
MSDS PREPARING DEPARTMENT 3M TAIWAN TECHNICAL DEPARTMENT

ADDRESS 66 Lane 800 Chung Shan S.RD.Yangmei Taoyuan Taiwan R.O.C.
TEL No. (03)478-3600

MSDS PREPARED BY PRODUCT ENGINEER Vicky Chang

ISSUED DATE see revise date

Note The above-mentioned "-" mark means no information available

currently or not applicable to the material.
The above-mentioned "?" mark means the subjected information
of the material 1s not determinded.

The information on this data sheet represents our current data and best opinion as to
the proper use in handling of this product under normal conditions. Any use of the
product which 1s not in conformance with this data sheet or which involves using the
product in combination with any other product or any other process 1s the
responsibility of the user.
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CTI
Ry 25

WE%MS  ECLO1H010211002C B2 Jem
R PR
W55 H U REWAREA DA
5 (Pb) 225 1EC 62321-5:2013 Ed.1.0 ICP-0ES
& (Cd) 22 1EC 62321-5:2013 Ed.1.0 ICP-0ES
K (H) 2% 1EC 62321-4:2013 Ed.1.0 ICP-0ES
AN (Cr(vn)) IEC 62321:2008 Ed.1 Annex B UV-Vis
% JRHX K (PBBS) IEC 62321:2008 Ed.1 Annex A GC-MS
% ¥R KTk (PBDES) IEC 62321:2008 Ed.1 Annex A GC-MS
() % 4BS EN 14582:2007* Ic
E@)) %8BS EN 14582:2007*" Ic
IR (Br) %8BS EN 14582:2007*" Ic
() %8BS EN 14582:2007*" IC
DY XA (TBBP-A) £:2#US EPA 3550C:2007 & US EPA LC-MS-MS
8321B:2007
AT e TR 55 (PFOS) %:#US EPA 3550C:2007 & US EPA LC-MS-MS
8321B:2007
AL (PFOA) %:#US EPA 3550C:2007 & US EPA LC-MS-MS
8321B:2007
RS
AT H 4R T A H PR
#r(Pb) 192 mg/kg 2 mg/kg
f (Cd) N.D. 2 mg/kg
7k (Hg) N.D. 2 mg/kg
A Cr(vD) B 1 /
Wi H LR | ummm
Z WX (PBBS)
IR N.D. 5 mg/kg
RN S N.D. 5 mg/kg
SRR N.D. 5 mg/kg
DYIIRAR N.D. 5 mg/kg
FIRBER N.D. 5 mg/kg
ISR N.D. 5 mg/kg
LIRPER N.D. 5 mg/kg
JIRIBER N.D. 5 mg/kg
JUBRIR R N.D. 5 mg/kg
TR N.D. 5 mg/kg




CTI

R AlR &

REME  ECLOLIH010211002C 30 e
Wi H | LR | wmmm
% IR —ZXH#f (PBDES)

IR R N.D. 5 mg/kg
TR R N.D. 5 mg/kg
IR R N.D. 5 mg/kg
VYR — Tk N.D. 5 mg/kg
TR Rk N.D. 5 mg/kg
NIRRT N.D. 5 mg/kg
IR R N.D. 5 mg/kg
J\ IR Rk N.D. 5 mg/kg
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(B N.D. *? 50 mg/kg
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2 IELER (PFOA) N.D. 0.5 pg/m
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f (Cd) N.D. 2 mg/kg
7k (Hg) N.D. 2 mg/kg
A Cr(vD) B 1 /
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RN S N.D. 5 mg/kg
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EFmEZERAAH
F—HD EZ m KRR
WERPNER : TSR EE
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WERR . KEHLHEETRAE
Hilk - KEHNREERT 8 A
fEESTS : 0512-86653943

R EERTE ; 0512-86648391

E=EWs B ARES
Vi) BEY O
?—un%#{ El.'f'{ﬂ]:é%qa
BEYRS | SIS
S8 :99.83%
CAS No. : 13967-50-5
E=m4H R il

febaitsRsl : 556.1 X SEm

BNRE  IRA. BA. R ZEREE : A, BASEKIKKIRBISES. MR,
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MEUNFREMSER  BEES B, KEMRE. EEFREIEMIET.
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ESVUE(D) SRE
FRRkIZR - FRRBRK BRI, HE. IRESEM -
RIFHREG , FRRahiBZKRsE 15min, FE.
IR : REIAETSSHELL, WIRIFLERT , SZEDHT AR, IWAIAEERSXEE | A



5 10% 4-—RESERE,
BA IRIRE | IREEEK , #lL, %8, HE

EREH SHIE N B | BRI SRy
&R, KOEIDRERISNEIWESAE. SEROHE , MESSHES.
BERGT « AR, RKFER
KKF : FHp. B,

EVAT:(5s) RN AR NS  REtREEHREK ,
FRERESFS , @NNSREARBMIEEBETIFR:S ZF | SfplEFa L EmirmR
(==2RE ). GIEEX  A1EEREMIERY. HRDE  IVOESEtRY , A5y
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FN\E AR/ MEBR P
REAPIKE | FIE MAC (mg/m?): 0.3 (HCN] (K]
BIZAEL MAC (mg/m®): 0.5
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