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1. Electrical Properties :

RF Antenna Assembly

Specification

1.1 Frequency Range.............cooevennne.
1.2 Impedance
L3VSWR
14 Return LOSS.....covvvvviiiiiee e,
1.5 Radiation
1.6 Peak Gain.........cooveviii i,

1.7 Cable Loss
1.8 Polarization
19 Cable.. ..o,

1.10 Connector

2. Physical Properties :

2.1 Operating Temp. .......cccovvviinnnnnn.
2.2 Storage Temp. .oovovvvviivie e,

With housing/With Cable loss(Ant.1)

24 ~25,5.15~5.905, 5.925~7.125 GHz
50Q Nominal

1.7 : 1 Max.

11.7 dB Min.
Omni-directional

2.4 ~25GHz < 1.82dBi
5.15~5.905GHz < 2.7dBi
5.925~7.125 GHz < 2.8dBi
1.1dB Max.

Linear

0.81 Coaxial Cable

I-PEX MHF Connector (4L)

-10C ~+60C
-10C ~+70C
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GPAEEE: AL T 4l FE 28 /e 7 (F£2PCS) 3 [Connector|MHF-4L Plug for @0.81 Cable (20572-001R-08) 1
Poras e Vxan Zix
AR S RS T ARFE IR A A (3R 1PCS) FPCB  |EEMAR;(L)22.4*(W)16.28*(T)0.23MM; 25um Pl+18um CU (3M9448A) | 1 | Black Plated
- Cable |©0.81mm Coaxial Cable ; Color : Gray 1
NO DESCRIPTION QTY| REMARK
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XX. | #3.0 PART NO 1680-00000775-50Z A .gear Group
6 X.X |=+1.0 |CHECKED PART NAME: RF PCB Antenna Assembly
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BILL OF MATERIAL

CUSTOMER P/N: GHAHRHE A A PR A H DATE:2024.9.19

W.Y.P/N:C059-510503-A PART NO:SRF20241565

PART NAME:RF Antenna Assembly

Feoit 4t LR FiA& i FHE/PCS

1 Cable KAIBO ¢0.81mm Coaxial Cable; Color : Gray 1
2 Connector I-PEX MHF-4L Plug Connector for 0.81 Cable (20572-001R-08) 1
3 FPCB ZHINENG AR (L)22.4*(W)16.28*(T)0.23mm; 25um P1+18um %[5 15 B % 1
4 HIE JUNZHAN 3M 9448A 1
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We connect the wireless world.

EW-7822MU7
Antenna Test Report

Version: V 1.10
Released Date: 2024/08/27
Prepared By : Tim Cheng

Reviewed By :

©WHAYU INDUSTRIAL CO., LTD., All Rights Reserved.
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Revised History MN.gear

Released Date Version Record
2024/04/03 V1.00 Initial simulation report
2024/04/23 V1.01 Modify antenna for test (3D file:cradle_A_0417.STEP)
2024/04/30 V1.02 Modify antenna for test (3D file:cradle_A_0417.STEP)
2024/05/14 V1.03 Modify antenna for test (3D file:cradle_A_0417.STEP)
Vo4 | oty seers for et (30 Bl o 0417 STEP)
2024/06/05 V1.05 Modify antenna for test (3D Mockup)
2024/06/13 V1.06 Modify antenna for test (3D Mockup)
2024/06/24 V1.07 Modify antenna for test (3D file:ant1_asm.stp)

Change antenna type and cable for test (3D file:ant1_asm.stp)
Change 1.13mm Cable for 0.81mm Cable

2024/08/12 V1.09 Change antenna type for test (3D file:ant1_asm.stp)

2024/08/08 V1.08

2024/08/27 V1.10 Modify antenna for test (T2 Housing)




Specification .
P M.geal
Requirements of Antenna Design

RF Function Number of ANT | Frequency Band

WiFi 2/5/6G 2400-2500 MHz /5150-5905 MHz / 5925-7125 MHz Ant.1, Ant.2

Requirements of Measurement

Test Item Specification

Return loss >11.7 dB
Isolation >20dB
Peak gain < 2dBi @ 2400-2500 MHz

< 3dBi @ 5150-5905 MHz
< 3dBi @ 5925-7125 MHz

Efficiency >60% @ 2400-2500 MHz /5150-5905 MHz
>55% @ 5925-7125 MHz

Radiation pattern Scale: +10 ~ -40dBi, Angle step size: 5 degree

NUUSTRIAL CO., LTU., All Rights res




Antenna Dimension and Placement MN.gear

180 Degree

© WHA YU INDUSTRIAL CO., LTD., All Rights Reserved.




Antenna Dimension and Placement M.gear

90 Degree

© WHA YU INDUSTRIAL CO., LTD., All Rights Reserved.




Antenna Dimension and Placement MN.gear

Ant.1
2400-2500 MHz

Ant.2
2400-2500 MHz

5150-5905 MHz
5925-7125 MHz

5150-5905 MHz
5925-7125 MHz

ANT Type | Size (L*W* H* T) Cable Length (mm) | Cable Type

Ant.1(C059-510503-A) FPCB Dipole (L)22.4mm*(W)16.28mm*(T)0.23mm  111mm (Total) Gray 0.81mm Normal + IPEX4
Ant.2(C059-510504-A) FPCB Dipole (L)25.0mm*(W)14.1mm*(T)0.23mm  148mm (Total) Black 0.81mm Normal + IPEX4




Test Setup for S-parameter Measurement MN.gear

Network Keysight E5063A MY54706080
Analyzer




Return Loss / Isolation MN.gear

Antenna Frequency
Ant-1 2400-2500MHz
(S22) 5150-5850MHz
5925-7125 MHz
Ant-2 2400-2500MHz
(S11) 5150-5850MHz
5925-7125 MHz

Tr3 s21 Log Mag 10.00 dB/ Ref 0.000 dB [F2]
30-00 53606000 cnz J21.535 dB
20.00 | 2 2-4500000 GHz -20.302 dB

- 3 2.5000000 GHz -20.253 dB

4 5.1500000 GHz -25.772 dB

30.00 |5 5.5500000 GHz =24.192 dB

6 5.8500000 GHz -28.071 dB

20.00 [—7—5,9250000 GHz =29.801 dB

8 6.5250000 GHz -31.587 dB

10.00 |>9—7.1250000 GHz —27.868 dB
0. 000

-10.00

-20.00

-30.00

-40.00

2024-08-26 16:50

© WHA YU INDUSTRIAL CO., LTD., All Rights Reserved
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Return Loss / Isolation

MN.gear

Frequency

2400-2500MHz
5150-5850MHz
5925-7125 MHz

90 Degree Antenna
Ant-1
(S22)
Ant-2
(S11)

2400-2500MHz
5150-5850MHz
5925-7125 MHz

i s21 Log Mag 10.00 dB/ Ref 0.000 dB [F2]

30-00 753560000 cnz —20.484 dB
40.00 | 2 2-4500000 GHz -20.898 dB
: 3 2.5000000 GHz —23.583 dB
4 5.1500000 GHz —23.278 dB
30.00 |-55.5500000 GHz -23.638 dB
6 5.8500000 GHz -27.199 dB
20.00 |7 5.9250000 GHz -28.609 dB
8 6.5250000 GHz -37.109 dB
10.00 |>9 7.1250000 GHz —28.762 dB
0.000p
-10.00
-20.00
e A /M/%
-40.00 !
79000 ZES =
1 Start 2 GHz IFBW 70 kHz

2024-08-26 20:08

© WHA YU INDUSTRIAL CO., LTD., All Rights Reserved



Test Setup for Radiation Pattern Measurement MN.gear

« SATIMO Star Lab Multi-Probe Antenna
Measurement System
Z * Angle between probes: 22.5°
* Frequency range: 400 MHz — 8.5 GHz
+ Chamber Room Size: 1.82m L x 1.08m W x 2.00m H

Y- X

SATIMO SATIMO Star Lab Taiwan
HsinChu

11 s
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Test Setup for Radiation Pattern Measurement
Test Setup for DUT

180 Degree

MN.gear




2D Radiation Pattern Results

Ant-1 (2G) A\\Ogear

1 3 e © WHA YU INDUSTRIAL CO., LTD., All Rights Reserved. ;



2D Radiation Pattern Results

Ant-1 (56) M.gear

—|
Z
|XZ-Plane H+V 2O o W S1S0M: |XY-Plane H+V =@ 5150 Mike
Z Z X
A A
X Y Y
X< Y< Y‘

© WHA YU INDUSTRIAL CO., LTD., All Rights Reserved. mu— S
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2D Radiation Pattern Results

Ant-1 (6G) A\\Ogear

-Z (180) : . \ D)
1 5 s © WHA YU INDUSTRIAL CO., LTD., All Rights Reserved. ;



2D Radiation Pattern Results

Ant-2 (2G) A\\Ogear

1 6 s © WHA YU INDUSTRIAL CO., LTD., All Rights Reserved. ;



2D Radiation Pattern Results

Ant-2 (56) A\\.gear

-Z (180, - (180) U xae |
1 7 e © WHA YU INDUSTRIAL CO., LTD., All Rights Reserved. ;



2D Radiation Pattern Results

Ant-2 (6G) A\\Ogear

1 8 s © WHA YU INDUSTRIAL CO., LTD., All Rights Reserved. ;
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Test Setup for Radiation Pattern Measurement
Test Setup for DUT

90 Degree

MN.gear




2D Radiation Pattern Results

Ant-1 (2G) A\\Ogear

20 s © WHA YU INDUSTRIAL CO., LTD., All Rights Reserved. ;



2D Radiation Pattern Results

Ant-1 (5G) A\\Ogear

2 1 s © WHA YU INDUSTRIAL CO., LTD., All Rights Reserved. ;



2D Radiation Pattern Results

Ant-1 (6G) A\\Ogear

- Z (180) o ,_:__::‘_‘_;‘_-_,_:g‘ - = \u il
22 e © WHA YU INDUSTRIAL CO., LTD., All Rights Reserved. ;



2D Radiation Pattern Results

Ant-2 (2G) A\\Ogear

23 e © WHA YU INDUSTRIAL CO., LTD., All Rights Reserved. ;



2D Radiation Pattern Results

Ant-2 (5G) A\\Ogear

© WHAYU INDUSTRIAL CO., LTD., All Rights Reserved. ;
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2D Radiation Pattern Results

Ant-2 (6G) A\\Ogear

25 s © WHA YU INDUSTRIAL CO., LTD., All Rights Reserved. ;
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Return Loss

180 Degree

2400
2450
2500
5150
5550
5850
5925
6525
7125

11.8
29.5
12.2
15.8
23.6
17.3
16.7
29.4
21.3

© WHA YU INDUSTRIAL CO., LTD., All Rights Reserved

12.1
14.1
11.8
12.4
12.2
15.9
14.9
14.5
17.6

90 Degree

Frequency(MHz) Ant.2 (dB) Frequency(MHz) Ant.2 (dB)

2400
2450
2500
5150
5550
5850
5925
6525
7125

12.2
39.0
12.8
16.7
28.9
18.3
16.8
28.1
20.4

12.0
14.3
14.2
14.2
12.0
15.9
16.0
14.5
17.6

MN.gear
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Isolation

180 Degree

Frequency (MHz) Ant.1-Ant.2 (dB) Frequency (MHz) Ant.1-Ant.2 (dB)

2400
2450
2500
5150
5550
5850
5925
6525
7125

© WHA YU INDUSTRIAL CO., LTD., All Rights Reserved

21.5
20.3
20.3
25.8
24.2
28.1
29.8
31.6
27.9

90 Degree

2400
2450
2500
5150
5550
5850
5925
6525
7125

20.5
20.9
23.6
ZEE
23.6
27.2
28.6
37.1
28.8

MN.gear
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3D Peak Gain& Efficiency

Peak Gain Efficiency Peak Gain Efficiency

180 Degree

Frequency
(MH2z)

2400
2450
2500
5150
5250
5350
5470
5600
5725
5785
5850
5865
5885
5905

© WHA YU INDUSTRIAL CO

(dBi)
1.57
1.76
1.82
2.26
2.38
1.57
2.42
2.54
2.58
2.18
2.41
2.49
2.55
2.51

(%)
67
70
67
66
65
65
63
67
69
67
68
69
68
68

LTD., All Rights Reserved

(dBi)
1.54
1.37
1.56
2.67
1.96
2.67
2.28
2.09
2.66
2.57
1.97
2.26
2.10
2.30

(%)
66
71
69
69
70
70
71
72
71
70
69
70
68
69

Frequency
(MH2z)

5925
6000
6125
6225
6325
6425
6525
6625
6725
6875
6925
7000
7125

MN.gear

Peak Gain Efficiency Peak Gain Efficiency

(dBi)
2.54
2.61
2.60
2.78
2.40
2.04
2.20
2.14
2.09
2.37
2.25
2.46
2.30

(%)
67
68
67
69
67
64
67
67
66
67
66
66
63

(dBi)
2.08
2.10
2.16
2.26
1.96
2.39
2.45
2.43
2.12
1.57
1.45
1.39
1.37

(%)
68
69
69
71
69
68
69
69
67
66
65
66
64
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3D Peak Gain& Efficiency

Peak Gain Efficiency Peak Gain Efficiency

90 Degree

Frequency
(MH2z)

2400
2450
2500
5150
5250
5350
5470
5600
5725
5785
5850
5865
5885
5905

© WHAYU INDUS

(dBi)
1.69
1.78
1.55
2.70
2.52
1.84
2.40
2.67
2.62
2.13
2.48
2.61
2.44
2.47

TRIAL CO., LTD., All Rights Reserved

(%)
68
71
66
67
67
65
63
66
68
67
67
69
67
68

(dBi)
1.58
1.62
1.67
2.33
2.31
2.36
2.15
2.27
1.94
1.81
1.98
2.36
2.27
2.17

(%)
65
66
67
68
68
68
69
71
70
70
68
69
67
68

Frequency
(MH2z)

5925
6000
6125
6225
6325
6425
6525
6625
6725
6875
6925
7000
7125

MN.gear

Peak Gain Efficiency Peak Gain Efficiency

(dBi)
2.28
2.45
2.54
2.70
2.80
2.62
2.69
2.61
2.31
2.63
2.64
2.53
2.56

(%)
66
67
65
68
67
65
67
67
66
66
65
65
62

(dBi)
2.22
2.04
2.76
2.76
2.58
2.28
2.17
2.24
2.28
1.80
1.84
1.78
1.57

(%)
67
67
67
69
67
66
67
67
65
63
62
63
62



MN.gear

Thank You

WWW.WHAYU.COM
© WHAYU INDUSTRIAL CO., LTD., All Rights Reserved
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JiangYin KaiBo Communication Technology CO., LID.

DATE : 2021-11-1

Page: 1to 3
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ecification
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LA DU B AR AL A TR F)

JiangYin KaiBo Communication Technology CO., LID.

DATE : 2021-11-1 P&gEZ 2103
1. &5#J/Configuration
m——— | Pos=se ]
| i
1 2 3 4
PS4k e b= Y FEE
Imner conductor Insulation Outer conductor Jacket

2. &5#4/Construction:

T H/Item A E Rl /Details

e/ Material HEARAR 2 Silverplated copper wire

O F4

Inner conductor

¥ 5 (FR /mm) /Composition (No. /mm)

7/0.05+0. 005

FRFREAE/NOM. 0. D 0.1540.01
" : HX I )
o _Ti*i/Materlal T 45 LN /FEP
. FRFRAME/NOM. 0. D 0.4140.03
Insulation
Bift/Color Natural
MEL/Material HER 2k Tinned copper
o JEA Type Y2l /Weaving
LN : —
Outer conductor ¥4 i/ Composition 16/3/0. 05+0. 005
%/ Shielding rate =90%
FRFREL42/NOM. 0. D 0.60+0. 03
X Pk /Material B A5 LM /FEP
@ ER — =
Tacket FRFRAME/NOM. 0. D 0.81+0. 05
Fifh,/Color Kth,/Gray
3. MEBE4S M Performance characteristics
TR H/Item BAf7/Unit AN Bl /Details
H %% /Capacitance pF/m 98
ErMFEH P/ Conductor Resistance Q 50+3.0
M 5% )% /Dielectric Strength A.C V/1Imin 1000
5 K TAEAZR /Max. oper. frequency MHz 6000
hihioE /Tensile strength kgf/mm? 1.76
% /Frequency dB/1m
1GHz <3.6
2GHz <5.1
i /Attenuation / 3GHz <6. 2
4GHz <7.5
5GHz <8.5
6GHz <9. 4
Iyt /Standing wave (0-6GHz) / <1.3




LA U AZ A B R R F)
JiangYin KaiBo Communication Technology CO., LID.
DATE : 2021-11-1 Page: 3to 3

4, ML BEdSME Mechanical characteristics
H Item BT Unit e %Rl /Details
/N AR (—IR)

Min. bending radius static i 1
vE FEEST [
TR R - 00

Operating temperature

5. fFH#~ Use tips
B S

Storage environment

W 30°CRAR: #BEE: 20% 65%

B AR AT 4 20 H, 2 AU EBARAZ, Bt ZEm, B2
The best save cycle fe i e e A T 5 7R RS R
IR 2560°C 260°C HTEHL T, AIAERS (A& SZ: 300°C LA Eas il
Processing temperature A RIS
BRI

Teflon Shrink IR =0. 2mm; B2 IS =0. 3mm

6. H.3% Packing
PR AT AL T Y 1000 K/, BRI 2 FuVF b Mk, Bk KR 10 0K, FEMua I A2 h A Re i IR
(T
Standard unit for the 1000m/reel length of packaging, each set up to allow 5 joints, the joint
shortest length of 10m, The finished cable shall be packed not be damaged during
transportation.

7. HAih Other
TRk N T L2, ESHE i E M-

Special processing technology, please use after consultation with the suppliers,
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UL Product iQ™

AVLV2.E349435 - Appliance Wiring Material -

Component

Appliance Wiring Material - Component

See General Information for Appliance Wiring Material - Component

JIANGYIN KAIBO COMMUNICATION TECHNOLOGY CO LTD
No.83 Dong Ding Rd. Mountain View Town
Jiangyin, Jiangsu 214400 CHINA

Table of Recognized Styles

E349435

Single-conductor, thermoplastic insulation.

1007 1061 1569 10064 10304 10369 11149
1015 1354 1571 10248 10368 10871 11180
Single-conductor, thermoset insulation.

3302 3385 3386 3619

Marking: Company name, voltage rating, temperature rating, conductor size, conductor material if other than copper, and use.

FAEEHIMESESIEEFRIQ SRR REHE 7 UL IREFMGICIRSIER. REHE UL IRSHI M , ZRIZsilafguL

WNIE , FRBEUL IREFRIIRSHER. i TREEm LTS,

Last Updated on 2021-01-15

UL RIFELINER RTPETSMHIISHIERLA TR  115/ER. K. W&, it. REH/ETAL (X4 ) DRERERE

&R (B4R ) BN TBBETRSIEEN. 2.2 UL RIFAELIAIE R REEE R ERT B R AIREAE. L

G, BEREARHA B S LA TR ZURIMALAER ¢ "© 2021 UL LLC

https://iq. ulprospector. com/zh—cn/profile?e=4442
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UL iQ™ for Appliance Wiring Materials Page 1 of 2

APPLIANCE WIRING MATERIAL
Subj .758 Section 1 Page 1354 Issued:1964-02-19
Revised:2009-04-30

Style 1354 Coaxial Cable.
Rating 60, 80 deg C, 30 Vac, Horizontal flame.
Conductor 44 AWG min., material not specified.

2 mils minimum at any point, 125 mils
maximum. The insulation may be: Extruded
solid or cellular PE, FRPE, PP, PFA, FEP,
ECTFE, PTFE, ETFE, or combination thereof

Insulation with or without irradiation; or tape wrapped
solid or cellular PTFE, PFA, or FEP. Applied
as a spiral wrapped thread (5 mils minimum,
40 mils maximum) and enclosed In a tube of
insulation.

Insulated conductor with optional inner
covering, optional inner shield, optional
middle covering, required outer shield and
required outer covering.

Assembly

Shield Optional. Outer Shield required.

Optional Inner Covering - Extruded PVC, PFA,
Polyamide, Polyester, PVDF, FEP, PTFE,
ECTFE, ETFE, PE, XLPE, XLFRPE or FRPE;
lacquered braids; heat sealed PTFE, PFA or
FEP tape; Polyester or Polyester-
Polyethylene film. Thicknesses not
specified. Optional Middle Covering -
Extruded PVC, PFA, PP, Polyamide, Polyester,
PVDF, FEP, PTFE, ECTFE, ETFE, PE, XLPE,
XLFRPE or FRPE; lacquered braids; heat
sealed PTFE, PFA or FEP tape; Polyester or
Polyester-Polyethylene film. Thicknesses not
specified. Required Outer Covering -
Extruded Irradiated PE, Irradiated PVC,
Polyurethane, PVC, PFA, PP, Polyamide,
Polyester, PVDF, FEP, PTFE, ECTFE, ETFE, PE,
XLPE, XLFRPE or FRPE; lacquered braids; heat
sealed PTFE, PVC, PFA or FEP tape; Polyester
or Polyester-Polyethylene film. Thicknesses
not specified.

Covering

Standard Appliance Wiring Material UL 758.

http://data.ul.com/link/stylepage.aspx?style=1354 2012/11/28



UL iQ™ for Appliance Wiring Materials Page 2 of 2

Marking General.

Internal wiring of Class 2 circuits of

electronic equipment or as insulated single
in jacketed multiconductor cables.

Use

UL and the UL Logo are trademarks of UL LLC © 2012

http://data.ul.com/link/stylepage.aspx?style=1354 2012/11/28



Connector #1EBHHE

EERRIEH T 7 TR _
Whayu PN 2101-02110049-A1 Product Name MHF Plug for ¢ 0.81 Coaxial Cable
4 eIl T

ME R FH R
1 Housing PBT Polybutylene Terephthalte(UL 94V-0) Black
2 Contact Phosphor Bronze Cu Su P /n Pb Au over N1
Ground
3 roun Phosphor Bronze Cu Su P /n Pb Au over N1
Contact
Remark * H AN R

6 ET-QA-0017-A2
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MATERIAL CERTIFICATE

No. MC- 13007

BHEIZIT FROM BN TO D FATEA L ET,

WE HEREBY CERTIFY THAT THE FOLLOWING MATERIALSARE USED IN OUR PRODUCT.

PRODUCT NAME :MHFAL PLUG ASS' Y (0.81)
PART No. 120572-001R-08
it _ R I MATERIAL gtgiﬁ;?&%m UL 774 No.
COMPONWNT | ME4 B4 MBIA—T— UL FILE No.
MATERIAL | CAT No. MANUFACTURER | CLASS
DURANEX | Wintech Polymer
1 Housin PBT V-0 E213445
9 o] | L E215445
JX Nippon Mining
) Phaosphor C5210R- | & MetalsCo,.Ltd.
2 ManContgct | =~ | = — | -
Bronze SH HARADA METAL
INDUSTRY
Phaosphor C5210R- | JX Nippon Mining
3| GroundContact | | | T e e
Bronze H & MetalsCo,.Ltd.
Prepared by Reviewed by Approved by
0 S13063 SS Feb./25/' 13 S.Suzuki K.Yotsutani T.Takano
REV. ECN BY DATE APP Feb./25/'13 Feb./25/'13 Feb./25/'13
REVISION RECORD
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M
Double Coated Tissue Tape

0448A/9448AB

Product description 9448A/9448AB: 3M™ Double Coated Tissue Tape for dimensional stability
and improved handling with ease of die cutting and laminating. The high
adhesion adhesive provides excellent adhesion to a variety of surfaces.

Construction 9448A/9448AB
Faceside * Adhesive Type/Thickness: Acrylate /0.003"(0.076mm)
Backside ? Adhesive Type/Thickness: Acrylate/0.003'(0.076mm)
Liner Color, Type, Print White, 120gsm PCK , 3M logo
Liner Caliper: 0.0056" (0.14mm)
Carrier Type: Tissue
Tape color: Translucent/Black

Note 1: Faceside adhesive is on the interior of the roll, exposed when unwound.
Note 2: Backside adhesive is on the exterior of the roll, exposed when liner is removed.



3M™ Double Coated Tissue Tape 9448A/9448AB

Typical Physical
Properties and
Performance
Characteristics

Note: Thefollowing technical information and data should be considered
representative or typical only and should not be used for

specification purposes.

180 degree peel adhesion ASTM D3330, 2mil PET backing

Adhesion to Stainless steel N/100mm

- 30 minute RT 135

- 72hours RT 140
Adhesion to PC

- 30 minute RT 135

- T72hours RT 140
Adhesion to PP

- 30 minute RT 100

- 72hours RT 105

Shear Strength — ASTM D3654
(1 inch? sample size)

1000grams at 72 F (22°C)

5000 minutes

Relative solvent resistance Medium
UV Resistance Medium
Relative High Temperature
Operating Ranges:
Long Term (days, weeks) 70C
Short Term (minutes, hours) 150°C

Shelf Life of Tape in Roll Form

24 months from date of
manufacture when stored in
original cartons at 70 F (21°C)
and 50% relative humidity.




3M™ Double Coated Tissue Tape 9448A/9448AB

Application Bond strength is dependent upon the amount of adhesive-to-surface

Techniques contact developed. Firm application pressure helps develop better adhesive
contact and improves bond strength.
To obtain optimum adhesion, the bonding surfaces must be clean,
dry and well unified. Some typical surface cleaning solvents are isopropyl
alcohol or heptane.
Note: Carefully read and follow the manufacturer’s precautions and directions for

use when working with solvents.

Ideal tape application temperature range is 70°F to 100°F (21°C to38°C). Initial
tape application to surfaces at temperatures below 50°F (10°C) is not recommended
because the adhesive becomes too firm to adhere readily. However, once properly
applied, low temperature holding is generally satisfactory.

General All tapes have a tissue carrier, which can add dimensional stability to

Information  foams and other substrates. The carrier also provides easier handling during
slitting and die-cutting.

Features 3M™ Adhesive is a medium-firm acrylic adhesive system featuring both high
initial adhesion and good high temperature holding power.

Application ~ + Nameplate bonding

Ideas « Plastic film lamination/bonding

» Foam bonding

Application To apply adhesives in a wide web format, lamination equipment is required to

Equipment ensure acceptable quality. To learn more about working with pressure-sensitive

adhesives please refer to technical bulletin, Lamination Techniques for
Converters of Laminating Adhesives.

For additional dispenser information, contact your local 3M sales
representative.



3M™ Double Coated Tissue Tape 9448A/9448AB

Certification/ MSDS: 3M has not prepared a MSDS for the products which are not subject to the MSDS
R L. requirements of the Occupational Safety and Health Administration’s Hazard Communication
ecognition Standard, 29 C.F.R.

TSCA: The product are defined as articles under the Toxic Substances Control Act and therefore,
are exempt from inventory listing requirements.

I mportant 3M MAKES NO WARRANTIES, EXPRESS OR IMPLIED, INCLUDING, BUT NOT LIMITED
Notice TO, ANY IMPLIED WARRANTY OF MERCHANTABILITY OR FITNESS FOR A PARTICULAR
oti PURPOSE. User is responsible for determining whether the 3M product is fit for a particular
purpose and suitable for user’'s method of application. Please remember that many factors can
affect the use and performance of a 3M product in a particular application. The materials to be
bonded with the product, the surface preparation of those materials, the product selected for
use, the conditions in which the product is used, and the time and environmental conditions in
which the product is expected to perform are among the many factors that can affect the use

and performance of a 3M product. Given the variety of factors that can affect the use and
performance of a 3M product, some of which are uniquely within the user’'s knowledge and
control, it is essential that the user evaluate the 3M product to determine whether it is fit for a
particular purpose and suitable for the user’'s method of application.

Limitation of
Remedies and If the 3M product is proved to be defective, The exclusive remedy, at 3M’S option, shall be to refund
Liability the purchase price of or to repair or rplace the defective 3M product. 3M shall not otherwise be liable

for loss or damages, whether direct, indirect, special, incidental, or consequential, regardless of the
legal theory asserted, including, but not limited to, contract, negligence, warranty, or strict liability.

1SO 9002

This Engineered Adhesives Division product was manufactured under a 3M quality
system registered to 1SO 9002 standards.

3M Maxdo, Xingyi Road 8 e 3M 2009
Shanahai, PRC.
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Optional Ratings
Temp Flame Sunlight Cold
Cat. No. Color (°C) Retardant+ Resistant+ Resistant+
Aluminum foil pressure sensitive insulating tapes
1178 Silver 90 Yes No No
Cotton fiber insulating tapes
55230 White 80 No No Yes
55235 White 80 No No Yes
Flame retardant acetate cloth tapes
1558B Black - Yes No No
Flame retardant AL foil/ PET film/ AL foil laminated tapes with conductive acrylic adhesive
CEAP-4B Silver - Yes No No
Flame retardant conductive coated PET fabrics with acrylic adhesive
CEF-3 Gray - Yes No No
Flame retardant Cu/ Ni plated woven polyester fabric tapes with conductive acrylic adhesive
CEF-1LAC Gray - Yes No No
Flame retardant PET film/ AL foil laminated tapes with conductive acrylic adhesive



http://database.ul.com/cgi-bin/XYV/template/LISEXT/1FRAME/showpage.html?&name=OANZ2.GuideInfo&ccnshorttitle=Insulating+Tape+-+Component&objid=1073766514&cfgid=1073741824&version=versionless&parent_id=1073766513&sequence=1
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http://iq.ul.com/ul/cert.aspx?ULID=101794745
http://iq.ul.com/ul/cert.aspx?ULID=101794771
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http://iq.ul.com/ul/cert.aspx?ULID=101794768
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OANZ2.E256906 - Insulating Tape - Component

CEAP-2T Silver - Yes No No
CEAP-6B Black - Yes No No
CEAP-6C Black - Yes No No
Flame retardant PET film/ AL foil/ PET film laminated tapes with acrylic adhesive

CEAP-5B Black - Yes No No
Glass cloth insulating tapes

CIG-1 White 150 Yes No No
PET film insulating tapes

55256 White 80 No No Yes
55257 Clear 80 No No Yes
55258 White 80 No No Yes
iTAPEBO1T Black 130 No No No
Polyimide film insulating tape with acrylic adhesive

BI-02 Amber 180 Yes No No
Polyimide film insulating tapes

1206C Amber 155 Yes No No
7411B Black 155 Yes No No
7412P Amber 155 Yes No No
7413D Amber 220 Yes No No
7413DL Amber 220 Yes No No
98C-12 Amber 155 Yes No No
Polyimide film insulating tapes with acrylic adhesive

74128B Black 135 Yes No No
7904 Yellow 130 No No No
PT-07 Black 180 Yes No No
Polyimide film insulating tapes with silicone adhesive

7413-D Amber 220 Yes No No

2/3
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98C-1 Amber 220 Yes No No

Polyimide film with top coating insulating tapes with acrylic adhesive

BI-02B Black 180 Yes No No

Polyimide film, double sided adhesive tape

MFI-7U (a) White 150 No No No

PVC film insulating tapes

55280 W hite 80 No No No

Woven cotton tissue, double sided adhesive insulating tapes

55236 W hite 80 No Yes Yes

| 9448A White 80 No Yes Yes

+ Complies with "Flame Retardant" and/or "Cold Resistant" and/or "Sunlight Resistant" requirements if authorized in the table above and when so marked.
(a) - May be marked "Film/adhesive side CTI Voltage 600 or greater, per IEC 60112, 4th Edition (2003), Material Group I" or equivalent.

Marking: Company name or tradename "E256906" and catalog designation printed on the central paper core or outer package.
Last Updated on 2017-08-02
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SGS Test Report

Product : RF Antenna Assembly

Content
No Description Report No. Page
Jacket NGBEC24000586005
Color Masterbatch HKTEC2401654112
1 ®0.81mm Cable Outer Conductor A2230496550101001 P.29~78
Insulation NGBPC24000131241
Inner Conductor SHAEC23019069713
HhRX ETR24802273M01
JEE LS EKR24400496
2 Connector RS ETR24802273M01 P.79~98
o 5 SGACP240002404
HEE SGACP240002406
MR SHAEC24000428805
Black ink TAOEC2306819101
3 FPCB o P.99~146
White ink TAOEC2307419101
S5 (8824)054-0003
4 BB 3M 9448A CANEC24002135402 P.147~154

Result for RoHS : PASS




Test Report No.: NGBEC24000586005 Date: Feb 05, 2024 Page 1 of 8

Client Name: JINHUA YONGHE FLUOROCHEMICAL CO., LTD

Client Address: QINGLIAN ROAD 896#, ECONOMIC AND TECHNOLOGICAL DEVELOPMENT ZONE
(THE WEST), JINHUA , ZHEJIANG

Sample Name: FEP

Client Ref. Information: Niflon

The above sample(s) and information were provided by the client.

SGS Job No.: SHP24-003182
Sample Receiving Date: Jan 31, 2024
Testing Period: Jan 31, 2024 ~ Feb 05, 2024
Test Requested: Select test(s) as requested by the client.
Test Method(s): Please refer to next page(s).
Test Result(s): Please refer to next page(s).
Test Requirement Conclusion

EU RoHS Directive (EU) 2015/863 amending Annex Il to Directive 2011/65/EU
- Lead, Mercury, Cadmium, Hexavalent chromium, Polybrominated biphenyls
(PBB), Polybrominated diphenyl ethers (PBDE), Bis(2-ethylhexyl) phthalate Pass
(DEHP), Butyl benzyl phthalate (BBP), Dibutyl phthalate (DBP) and Diisobutyl
phthalate (DIBP)

Signed for and on behalf of
SGS-CSTC Standards Technical Services Co., Ltd. Ningbo Branch

Yow);

Kell_Li
Approved Signatory




Test Report No.: NGBEC24000586005 Date: Feb 05, 2024 Page 2 of 8

Test Result(s):

Test Part Description:
SN ID Sample No. SGS Sample ID Description
SN1 A1l NGB24-0005860-0001.C001 Colorless transparent particles
Remarks:
(1) 1 mg/kg =1 ppm = 0.0001%
(2) MDL = Method Detection Limit
(3) ND = Not Detected (< MDL)
(4) “-“= Not Regulated

EU RoHS Directive (EU) 2015/863 amending Annex |l to Directive 2011/65/EU - Lead, Mercury,
Cadmium, Hexavalent chromium, Polybrominated biphenyls (PBB), Polybrominated diphenyl ethers
(PBDE), Bis(2-ethylhexyl) phthalate (DEHP), Butyl benzyl phthalate (BBP), Dibutyl phthalate (DBP)
and Diisobutyl phthalate (DIBP)

Test Method: With reference to IEC 62321-4:2013+AMD1:2017, IEC 62321-5:2013, IEC 62321-7-2:2017,
IEC 62321-6:2015 and IEC 62321-8:2017, analysis was performed by ICP-OES/AAS, UV-

Vis and GC-MS.
Test ltem(s) Limit Unit(s) MDL A1
Lead (Pb) 1000 mg/kg 2 ND
Mercury (Hg) 1000 mg/kg 2 ND
Cadmium (Cd) 100 mg/kg 2 ND
Hexavalent Chromium (Cr(VI1)) 1000 mg/kg 8 ND
Polybrominated biphenyls (PBB) 1000 mg/kg - ND
Monobrominated biphenyl (MonoBB) - mg/kg 5 ND
Dibrominated biphenyl (DiBB) - mg/kg 5 ND
Tribrominated biphenyl (TriBB) - mg/kg 5 ND
Tetrabrominated biphenyl (TetraBB) - mg/kg 5 ND
Pentabrominated biphenyl (PentaBB) - mg/kg 5 ND
Hexabrominated biphenyl (HexaBB) - mg/kg 5 ND
Heptabrominated biphenyl (HeptaBB) - mg/kg 5 ND
Octabrominated biphenyl (OctaBB) - mg/kg 5 ND
Nonabrominated biphenyl (NonaBB) - mg/kg 5 ND
Decabrominated biphenyl (DecaBB) - mg/kg 5 ND
Polybrominated diphenyl ethers (PBDE) 1000 mg/kg - ND
Monobrominated diphenyl ether
(MonoBDE) - mg/kg 5 ND
Dibrominated diphenyl ether (DiBDE) - mg/kg 5 ND
Tribrominated diphenyl ether (TriBDE) - mg/kg 5 ND
Tetrabrominated diphenyl ether
(TetraBDE) - mglkg 5 ND
Pentabrominated diphenyl ether
(PentaBDE) - mglkg ; ND
Hexabrominated diphenyl ether
(HexaBDE) - mglkg 5 ND
Heptabrominated diphenyl ether )
(HeptaBDE) mg/kg 5 ND




Test Report No.: NGBEC24000586005 Date: Feb 05, 2024 Page 3 of 8
Test Item(s) Limit Unit(s) MDL A1
Octabrominated diphenyl ether
(OctaBDE) - mg/kg 5 ND
Nonabrominated diphenyl ether
(NonaBDE) - mglkg 3 ND
Decabrominated diphenyl ether )

(DecaBDE) mg/kg 5 ND
Bis(2-ethylhexyl) phthalate (DEHP) 1000 mg/kg 50 ND
Butyl benzyl phthalate (BBP) 1000 mg/kg 50 ND
Dibutyl phthalate (DBP) 1000 mg/kg 50 ND
Diisobutyl phthalate (DIBP) 1000 mg/kg 50 ND

Notes:

(1) The maximum permissible limit is quoted from RoHS Directive (EU) 2015/863.
(2) IEC 62321 series is equivalent to EN 62321 series.
(3) The restriction of DEHP, BBP, DBP and DIBP shall apply to medical devices, including in vitro medical
devices, and monitoring and control instruments, including industrial monitoring and control instruments,

from 22 July 2021.

Unless otherwise stated, the decision rule for conformity reporting is based on Binary Statement for Simple
Acceptance Rule (w=0) stated in ILAC-G8:09/2019.



Test Report No.. NGBEC24000586005
ATTACHMENTS

Date: Feb 05, 2024

Elements Testing Flow Chart

These samples were dissolved totally by pre-conditioning method according to below flow chart.

Sample Preparation

A 4

Sample Measurement

A

Acid digestion with
microwave/ hotplate

Filtration
I
v v
Solution Residue
1) Alkali Fusion / Dry
Ashing

2) Acid to dissolve

v

ICP-OES/AAS

v

DATA

Page 4 of 8



Test Report

ATTACHMENTS

No.: NGBEC24000586005

Feb 05, 2024

Hexavalent Chromium (Cr(VI)) Testing Flow Chart

Sample Preparation

v
Sample Measurement
v
v v
Nonmetallic Metallic
material material
ABS/PC/PVC | Others v
Boiling water
v v extraction
Dissolving by Digesting at 7
ultrasonication 150~160°C
s s Adding 1,5-
diphenylcarba
Digesting at Separating to zide for color
60°C by get aqueous development
ultrasonication phase 7
| [
v UV-Vis
pH adjustment v
v DATA
Adding 1,5-

diphenylcarbazide for
color development

v

UV-Vis

v

DATA

Page 5 of 8



Test Report No.: NGBEC24000586005 Date: Feb 05, 2024 Page 6 of 8
ATTACHMENTS

PBB/PBDE Testing Flow Chart

Sample cutting/preparation

v
Sample measurement

\ 4

Solvent extraction

\4

Concentration/ Dilution of
extraction solution

\4

Filtration

GC-MS

\4
DATA




Test Report No.: NGBEC24000586005 Date: Feb 05, 2024 Page 7 of 8
ATTACHMENTS

Phthalates Testing Flow Chart

Sample cutting/preparation

v
Sample measurement

A4

Solvent extraction

:

Concentration/Dilution

v
Filtration

GC-MS

DATA




Test Report
Sample Photo:

No.: NGBEC24000586005 Date: Feb 05, 2024

Page 8 of 8

NGBEC24000586005

NGB24-0005860-0001.C001

SGS authenticate the photo on original report only
*** End of Report ***



Test Report No. HKTEC2401654112  Date: 09 May 2024 Page 1 of 14

DAINICHISEIKA COLOR & CHEMICALS MFG. CO., LTD.

7-6, BAKUROCHO 1-CHOME,
NIHONBASHI, CHUO-KU,
TOKYO 103-8383

The following sample(s) was/were submitted and identified on behalf of the clients as : COLORANT FOR
FLUOROPOLYMER

SGS Job No. : 5391320 - HK

Iltem No Given by Client : FCM H 1374 GRAY

Lot No. : 16241061

Country of Origin : JAPAN

Date of Sample Received : 17 Apr 2024

Testing Period : 17 Apr 2024 - 07 May 2024

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 sample(s), the results of Cadmium,

Lead, Mercury, Hexavalent chromium, Polybrominated biphenyls (PBBs),
Polybrominated diphenyl ethers (PBDEs) and Phthalates such as
Bis(2-ethylhexyl) phthalate (DEHP), Butyl benzyl phthalate (BBP), Dibutyl
phthalate (DBP) and Diisobutyl phthalate (DIBP) comply with the limits as set by
RoHS Directive (EU) 2015/863 amending Annex Il to Directive 2011/65/EU.

Based on the performed tests on submitted samples, the test results do not
exceed the limit as set by the requirement of European Regulation POPs (EU)
2019/1021-Hexabromocyclododecane (HBCDD) and all major diastereoisomers
identified (a-HBCDD, 3-HBCDD, y-HBCDD).

Based on the performed tests on submitted sample(s), the test results do not
exceed the limit as set by European Regulation POPs (EU) 2020/784 amending to
Regulation (EU) 2019/1021 Annex | - Perfluorooctanoic acid (PFOA) and its salts,
PFOA-Related Substances, Perfluorooctane sulfonates (PFOS) and its
derivatives

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 instructi if any. The Company’s sole resp ility is to its Client and this document does not exonerate parties to a transaction from
exercising all their rights and igati under the tr ion d its. This d cannot be reprod d except in full, without prior written app! of the Company. Any horized
ion, forgery or ification of the content or appearance of this di is and 's 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 and such sample(s) are retained for 30 days only.
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Signed for and on behalf of
SGS Hong Kong Limited.

Lo

Han Long Fung, lvan
Chemist
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Test Report No. HKTEC2401654112

Test Results :

Test Part Description :

Specimen SGS Sample ID Description
No.
1 HKT24-016541.012 Grey plastic pellet
Remarks :

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

RoHS Directive (EU) 2015/863 amending Annex |l to Directive 2011/65/E\)

Date: 09 May 2024

Page 3 of 14

Test Method : With reference to IEC 62321-4:2013+A1:2017, IEC62321-5:2013, IEC62321-7-2:2017,
IEC62321-6:2015 and IEC62321-8:2017, analyzed by ICP-OES, UV-Vis and GC-MS. (Decision

Rule: please refer to appendix 1: Category 1)

Test Item(s) Limit
Cadmium (Cd) 100
Lead (Pb) 1,000
Mercury (Hg) 1,000
Hexavalent Chromium (Cr(VI)) 1,000
Sum of PBBs 1,000
Monobromobiphenyl -
Dibromobiphenyl -
Tribromobiphenyl -

Tetrabromobiphenyl -
Pentabromobiphenyl -
Hexabromobiphenyl -
Heptabromobiphenyl -
Octabromobiphenyl -
Nonabromobiphenyl -
Decabromobiphenyl -
Sum of PBDEs 1,000
Monobromodiphenyl ether -
Dibromodiphenyl ether -
Tribromodiphenyl ether -

Unit
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg

DL

o N NN

(G206 NS, BINS) BENG) NS, BN S, BENS) BENG) BINS) B

(S0 e |

012

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
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Test Report

Test Item(s) Limit Unit MDL
Tetrabromodiphenyl ether - mg/kg 5
Pentabromodiphenyl ether - mg/kg 5
Hexabromodiphenyl ether - mg/kg 5
Heptabromodiphenyl ether - mg/kg 5
Octabromodiphenyl ether - mg/kg 5
Nonabromodiphenyl ether - mg/kg 5
Decabromodiphenyl ether - mg/kg 5
Dibutyl Phthalate (DBP) 1,000 mg/kg 50
Benzylbutyl Phthalate (BBP) 1,000  mg/kg 50
Bis-(2-ethylhexyl) Phthalate (DEHP) 1,000 mg/kg 50
Diisobutyl Phthalate (DIBP) 1,000 mg/kg 50
Notes :
(1) The maximum permissible limit is quoted from RoHS Directive (EU) 2015/863.
IEC 62321 series is equivalent to EN 62321 series
http://www.cenelec.eu/dyn/www/f?p=104:30:1742232870351101::::
1258637,25

Halogen

No. HKTEC2401654112

Date: 09 May 2024

012
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

Test Method : With reference to EN 14582:2016, analysis was performed by IC.

Test Item(s)
Fluorine (F)
Chlorine (Cl)
Bromine (Br)
lodine (1)

Notes :

Limit

Unit
mg/kg
mg/kg
mg/kg
mg/kg

MDL

50
50
50
50

012

700000
ND
ND
ND

Page 4 of 14

FSP_ORG_ID,FSP_LANG_ID:

(1) The measurement report of the expanded uncertainty with confident level 95% by coverage factor

k=2, is 20% for each analyte of halogen.

European Regulation POPs (EU) 2019/1021 — Hexabromocyclododecane (HBCDD) and all major

diastereocisomers identified (a-HBCDD, 8-HBCDD, y-HBCDD)

Test Method : With reference to IEC 62321-9:2021, analysis was performed by GC-MS. (Decision Rule: please

refer to appendix 1: Category 1)
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Test Item(s) Limit  Unit MDL 012
Hexabromocyclododecane (HBCDD) and all major 100 mg/kg 20 ND
diastereoisomers identified (a-HBCDD, -HBCDD,

y-HBCDD)

Conclusion PASS

European Regulation POPs (EU) 2020/784 amending to Regulation (EU) 2019/1021 Annex | -
Perfluorooctanoic acid (PFOA) and its salts, PFOA-Related Substances, Perfluorooctane
sulfonates (PFOS) and its derivatives

Test Method : Modified CEN/TS 15968:2010, analysis was performed by LC-MS or LC-MS/MS and GC-MS.
(Decision Rule: please refer to appendix 1: Category 1)

Test ltem(s) CAS NO Limit  Unit MDL 012
PFOS, its salts and related - - - --
compounds
Perfluorooctane sulfonates 1763-23-1 - mg/kg  0.010 ND
(PFQOS), its salts”

N-ethylperfluoro-1-octanesulfo 4151-50-2 - mg/kg  0.010 ND
namide (N-EtFOSA)

N-methylperfluoro-1-octanesuli ~ 31506-32-8 - mg/kg  0.010 ND
onamide (N-MeFOSA)

2- 1691-99-2 - mg/kg  0.010 ND

(N-ethylperfluoro-1-octanesulfc
namido)-ethanol (N-EtFOSE)

2-(N-methylperfluoro- 24448-09-7 - mg/kg  0.010 ND
1-octanesulfonamido) -ethanol

(N-MeFOSE)

Perfluorooctane sulfonamide 754-91-6 - mg/kg  0.010 ND
(PFOSA), its salts®

Perfluorooctane sulfonates -- 1,000 mg/kg - ND

(PFOS) and its derivatives
PFOA, its salts - - - -

Perfluorooctanoic acid (PFOA) 335-67-1 0.025 mg/kg 0.010 ND

its salts”

PFOA-related compounds - - - --
1H,1H,2H,2H-Perfluorodecane  39108-34-4 - mg/kg  0.010 ND

sulfonic acid (8:2 FTS), its

salts®
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Test Item(s)
Methyl perfluorooctanoate
(Me-PFOA)
Ethyl perfluorooctanoate
(Et-PFOA)
1H,1H,2H,2H-Perfluorodecyl
acrylate (8:2 FTA)
1H,1H,2H,2H-Perfluorodecyl
methacrylate (8:2 FTMA)
Perfluoro-1-iodooctane (PFOI)
2H,2H-Perfluorodecane Acid
(H2PFDA/8:2 FTCA), its
salts?
1H,1H,2H,2H-Perfluoro-1-
decanol (8:2 FTOH)
1-lodo-1H,1H,2H,2H-perfluoro
decane (8:2 FTI)
1H,1H,2H,2H-Perfluorodecyltri
ethoxysilane (8:2
FTSi(OC2H5)3)
bis(3,3,4,4,5,5,6,6,7,7,8,8,9,9,1
0,10,10-heptadecafluorodecyl)
hydrogen phosphate (8:2
diPAP) , its salts *
2H,2H,3H,3H-Perfluoroun
decanoic Acid (H4PFUNDA /
8:3 FTCA), its salts *
1H,1H,2H-Heptadecafluoro-1-
decene (PFDE)
3-Perfluoroheptyl propanoic
acid (7:3 FTCA)
Sum of PFOA-related
compounds
Conclusion

Notes :

No. HKTEC2401654112

CAS _NO
376-27-2

3108-24-5

27905-45-9

1996-88-9

507-63-1

27854-31-5

678-39-7

2043-53-0

101947-16-4

678-41-1

34598-33-9

21652-58-4

812-70-4

Li

it Unit

mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg

mg/kg

mg/kg

mg/kg

mg/kg
mg/kg

mg/kg

Date: 09 May 2024

MDL
0.100

0.100

0.100

0.100

0.100

0.010

0.100

0.100

0.100

0.010

0.010

0.100

0.010

1. A=Substances refer to its salts/derivative listed in below table.

012
ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

PASS
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Substance Name | CAS No.
PFOS, its salts & derivatives
Perfluorooctane sulfonates (PFOS) 1763-23-1
Potassium Perfluorooctanesulfonate (PFOS-K) 2795-39-3
Perfluorooctanesulfonic acid, lithium salt (PFOS-Li) 29457-72-5
Sodium perfluorooctanesulfonate (PFOS-Na) 4021-47-0
Ammonium perfluorooctanesulfonate (PFOS-NH4) 29081-56-9
Perfluorooctane sulfonate diethanolamine salt (PFOS-NHz(C2HsOH)2) 70225-14-8
Perfluorooctanesulfonic acid,tetraethylammonium salt (PFOS-N(CzHs)4) 56773-42-3
N-decyl-N,N-dimethyldecan-1-aminium 1,1,2,2,3,3,4,4,5,5,6,6,7,7,8,8,8- 251099-16-8
heptadecafluorooctane-1-sulfonate (PFOS-N(C1oH21)2(CHs)2)

Perfluorooctane Sulfonyl fluoride (PFOS-F) 307-35-7
Magnesium bis(heptadecafluorooctanesulphonate) (PFOS-Mg) 91036-71-4
Piperidine 1,1,2,2,3,3,4,4,5,5,6,6,7,7,8,8,8-heptadecafluorooctanesulfonate 71463-74-6
PFOSA, its salts

Perfluorooctane Sulfonamide (PFOSA) 754-91-6
Perfluorooctanesulfonamide lithium salt (1:1) (PFOSA-Li) 76752-79-9
PFOA, its salts & derivatives

Perfluorooctanoic acid (PFOA) 335-67-1
Sodium perfluorooctanoate (PFOA-Na) 335-95-5
Potassium perfluorooctanoate (PFOA-K) 2395-00-8
Silver perfluorooctaNote(PFOA-Ag) 335-93-3
Perfluorooctanoy! fluoride (PFOA-F) 335-66-0
Ammonium pentadecafluorooctanoate (APFQO) 3825-26-1
Lithium perfluorooctanoate(PFOA-Li) 17125-58-5
8:2 FTS, its salts

1H,1H,2H,2H-Perfluorodecanesulfonic acid (8:2 FTS) 39108-34-4
Potassium 1H,1H,2H,2H-Perfluorodencane sulfonate (8:2 FTS-K) 438237-73-1
Ammonium 1H,1H,2H,2H-Perfluorodencane sulfonate (8:2 FTS-NHa) 149724-40-3
Sodium 1H,1H,2H,2H-Perfluorodencane sulfonate (8:2 FTS-Na) 27619-96-1
H.PFDA/8:2 FTCA, its salts

2H,2H-Perfluorodecane Acid (H:PFDA/8:2 FTCA) 27854-31-5
Tetrabutylphosphonium 2H,2H-Perfluorodecanoate (8:2 FTCA-P(C4Hs)s) 882489-14-7
8:2diPAP, its salts

Bis(3,3,4,4,5,5,6,6,7,7,8,8,9,9,10,10,10-heptadecafluorodecyl) hydrogen 678-41-1
phosphate (8:2diPAP)

Sodium bis(1H,1H,2H,2H-perfluorodecyl)phosphate (8:2diPAP-Na) 114519-85-6
HsPFUNDA/ 8:3 FTCA, its salts

2H,2H,3H,3H-Perfluoroundecanoic acid (HsPFUnDA/ 8:3 FTCA) 34598-33-9
Potassium 2H,2H,3H, 3H-Perfluoroundecanoate (HsPF UnDA-K) 83310-58-1
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Appendix 1

Category Decizsion Rule Statement

1 The decizion rule for conformity reporting is based on the non-binary statement with guard band
(is equal to the expanded measurement uncertainty with a 95% coverage probability, w = U35} in
ILAC-G3:09/2019 Clause 4.2.3.

A “Pass - the measured value is within (or below / abowve) the acceptance limit, where the
acceptance limit iz below / above to the guard band.” or “Pass - The measured values
were obeerved in tolerance at the points tested. The specific false accept rigk is up to
2.5%.".

B. *Conditicnal Pass - The measured values were observed in tolerance at the points tested.
However, a portion of the expanded measurement uncertainty intervale about one or
more measured values exceeded / out of tolerance. VWhen the measured result is close to
the tolerance, the specific falee acceptrigk is up to 50%.".

C. “Conditivnal Fail - One or more measured values were observed out of tolerance at the
points tested. However, a portion of the expanded measurement uncertainty intervak
about one or more measured values were in tolerance. VWhen the measured result &
closeto the tolerance, the specific falze reject rizk is up to 50%.7.

D. “Fail - the measured value iz out of (or below / above) the tolerance limit added /
subtracted to the guard band.” or “Fail - One or more measured values were observed out
oftolerance at the points tested®. The specific falze reject risk iz up to 2.5%.

2 The decision rule for conformity reporting is based on EN 1311:2023: Reference test method for

release of nickel from all post assemblies which are inserted into pierced parts ofthe human body

and articles intended to come into direct and prolonged contact with the skin in Section 9.2

interpretation of results.

3 The decision rule for conformity reporting i= based on the general consideration of zsimple

acceptance as stated in ISOMEC Guide 98-3: “Uncertainty of measurement - Part 3: Guide to the

expression of uncertainty in measurement (GUM 1985)°, and more specifically for anahetical
measurements to the EURACHEW/CITAC Guide 2012 “Quantifying Uncertainty in Anahtical

Measurement *.

4 The decision rule for conformity reporting is according to the [|EC 62321-7-1 Edition 1.0 2015-09

Section 7: Table 1 - (comparizon to standard solutions and interpretation of result)

5 The decision rule for conformity reporting is accordingto the [EC 62321-3-1 Edition 1.0 2013-06
Annex A3 interpretation of result.

[ The decizion rule for conformity reporting is according to the GB/T 38550.701-2020 Section 7:
Table 1 - (comparison to standard solutions and interpretation of result)

¥ The decizion rule for conformity reporting is according to the reguested specification or standard
[ASTM FS63-23 section 4.3.5)

& The decision rule for conformity reporting is according to the requested specification or standard
[ASINZS IS0 8124 Part 3 section 4.2}

] The decizion rule for conformity reporting is according to the GBIT 38550.301-2020 Annex A3

interpretation of result

If the decision rule iz not feasible to be used and the uncertainty ofthe resultis able to be
Remark provided, the uncertainty range ofthe result willbe shown inthe report. Otherwise, onhy result will
be showninthe report.
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Pb/Cd/Hg/Cr6+/PBBs/PBDEs Testing Flow Chart

Cutting/ Preparation

l

Pb, Cd Weigh Sample

PBBs, PBDEs
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lCrE‘+

e

Alkaline fusion
with N52C03

Alkaline Extraction

Hg Analyzer

Solvent Extraction

|

l

Acidify by
diluted HCI

Filtration, pH,
Clean-up

l

l

Filtration

l

Add reagent for
color development

Solution

|

l

UWV-VIS

ICP/ AAS

l

Concentrate/ Dilute
extracted solution

l

Clean-up with
florisil column

l

Solution

l

GC-MS

Mote : 1) The polymeric samples were dissolved totally by pre-conditioning method according to
above flow chat for Cd and Pb contents analysis
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Phthalates Testing Flow Chart
Method: IEC 62321-8:2017

Sample Cutting/ Preparation

¥
Sample Measurement

¥

Solvent Extraction

Concentrate/
Dilute extracted solution

GC-MS analysis

DATA
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PFAS/PFOS/PFOA Testing Flow Chart
Method: CEM/TS 15968:2010

Sample Cutting/ Preparation

Solvent Extraction in automated soxhlet
extractor

Pre-concentration of sample extractant/
re-dissolve in MeOH

HPLC-MS [ GC-MS analysis

DATA,
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HBCDD Testing Flow Chart
Method: IEC 62321-9:2021

Sample Cutting/ Preparation

¥
Sample Measurement

¥

Solvent Extraction

Concentrate/
Dilute extracted solution

GC-MS analysis

DATA,
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exercising all their rights and under the i This d 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 is and may be p 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 and such sample(s) are retained for 30 days only.
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Halogen Testing Flow Chart
Method: BS EN14582:2016

Sample Cutting/Preparation

.

Sample Measurement

Combustion in an Oxygen Bomb

Dissolved in an absorption solution

Filtration

I

Analyzed by ion chromatography

l

DATA

This document is issued by the Company subject to its General Conditions of Servnce prmted 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 C for Elect at http://www.sgs.com/en/Terms-and-Conditions/Terms-e-Document.aspx.Attention is drawn to the
limitation of liability, i 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 instructi if any. The Company’s sole bility is to its Client and this document does not exonerate parties to a transaction from
exercising all their rights and under the i This d 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 is and may be p 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 and such sample(s) are retained for 30 days only.
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Sample photo:

HKTEC2401654112

HKT24-016541.012

SGS authenticate the photo on original report only

*** End of Report ***

This document is issued by the Company subject to its General Conditions of Servnce 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 C for Elect at http://www.sgs.com/en/Terms-and-Conditions/Terms-e-Document.aspx.Attention is drawn to the
limitation of liability, i 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 instructi if any. The Company’s sole bility is to its Client and this document does not exonerate parties to a transaction from
exercising all their rights and under the i This d 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 is and may be p 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 and such sample(s) are retained for 30 days only.



Test Report

Report No.  A2230496550101001 Page 1 of
Company Name BAOTOUZHENXIONGCOPPER CO.,LTD

shown on Report

Address NNER MONGOLIA BAOTOU RARE EARTH HIGH-TECH INDUSTROAL PARK OF HOPE

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

Sample Name TIN PLATING ROUND COPPER WIRE

Sample Received Date Sep. 22,2023

Testing Period Sep. 22, 2023 to Sep. 26, 2023

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

Chromium (Cr(VI)), Polybrominated Biphenyls (PBBs), Polybrominated Diphenyl
Ethers (PBDEs), Phthalates (DBP, BBP, DEHP, DIBP), Fluorine (F), Chlorine (Cl),
Bromine (Br), Iodine (I) in the submitted sample(s).

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

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

s sk sk sk ok ok ok ok ok ok ok ok ok ok ok oKk oKk oKk oKk oKk oKk oKk oKk oKk Rk oKk oKk Rk o sk ok ok sk kR ok ok ok sk kR ok ok ok sk ok ok ok sk ok ok kR ok ok Rk sk ok ok ok kR ok R

Conclusion
Tested Sample According to standard/directive Result
Submitted Sample RoHS Directive 2011/65/EU with PASS

amendment (EU) 2015/863

sk 3k sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk s sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk i sk sk sk sk s sk sk sk sk skosk sk sk sk sk oskosk sk skokosk

PASS means that the results shown on the report comply with the limits set by RoHS Directive 2011/65/EU with
amendment (EU) 2015/863.

Approved by Date Sep. 26, 2023

Chen kaimin

Lab Manager No. T172795336

Centre Testing International Pinbiao(Shanghai) Co., Ltd. No.1351, Wanfang Road, Minhang District, Shanghai, China



Test Report

Report No.  A2230496550101001 Page 2 of 7
Test Method
Test Item(s) Test Method Méasured
Equipment(s)
Lead (Pb) IEC 62321-5:2013 ICP-OES
Cadmium (Cd) IEC 62321-5:2013 ICP-OES
Mercury (Hg) IEC 62321-4:2013+AMD1:2017 CSV ICP-OES
Hexavalent Chromium (Cr(VI)) IEC 62321-7-1:2015 UV-Vis
Polybrominated Biphenyls (PBBs) IEC 62321-6:2015 GC-MS
Polybrominated Diphenyl Ethers (PBDEs) IEC 62321-6:2015 GC-MS
Phthalates (DBP, BBP, DEHP, DIBP) IEC 62321-8:2017 GC-MS
Fluorine (F) Refer to EN 14582:2016 IC
Chlorine (Cl) Refer to EN 14582:2016 IC
Bromine (Br) Refer to EN 14582:2016 IC
Iodine (1) Refer to EN 14582:2016 IC
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Report No.  A2230496550101001 Page 3 of 7
Test Result(s)
Tested Item(s) Result MDL Limit
001
Lead (Pb) N.D. 2 mg/kg 1000 mg/kg
Cadmium (Cd) N.D. 2 mg/kg 100 mg/kg
Mercury (Hg) N.D. 2 mg/kg 1000 mg/kg
Hexavalent Chromium (Cr(VI)) ND. "7 0.10 pg/cm? (LOQ) 1000 mg/kg
Tested Item(s) Result MDL Limit
001
Polybrominated Biphenyls (PBBs)
Monobromobiphenyl N.D. 5 mg/kg
Dibromobiphenyl N.D. 5 mg/kg
Tribromobiphenyl N.D. 5 mg/kg
Tetrabromobiphenyl N.D. 5 mg/kg
Pentabromobiphenyl N.D. 5 mg/kg 1000 mg/kg
Hexabromobiphenyl N.D. 5 mg/kg
Heptabromobiphenyl N.D. 5 mg/kg
Octabromobiphenyl N.D. 5 mg/kg
Nonabromobiphenyl N.D. 5 mg/kg
Decabromobiphenyl N.D. 5 mg/kg
Tested Ttem(s) Result MDL Limit
001
Polybrominated Diphenyl Ethers (PBDEs)
Monobromodiphenyl ether N.D. 5 mg/kg
Dibromodiphenyl ether N.D. 5 mg/kg
Tribromodiphenyl ether N.D. 5 mg/kg
Tetrabromodiphenyl ether N.D. 5 mg/kg
Pentabromodiphenyl ether N.D. 5 mg/kg 1000 mg/kg
Hexabromodiphenyl ether N.D. 5 mg/kg
Heptabromodiphenyl ether N.D. 5 mg/kg
Octabromodiphenyl ether N.D. 5 mg/kg
Nonabromodiphenyl ether N.D. 5 mg/kg
Decabromodiphenyl ether N.D. 5 mg/kg
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Report No.  A2230496550101001 Page 4 of 7
Test Result(s)
Result -
Tested Item(s) MDL Limit
001
Phthalates (DBP, BBP, DEHP, DIBP)
Dibutyl phthalate (DBP) N.D. 50 mg/kg 1000 mg/kg
CAS#:84-74-2
Butyl benzyl phthalate (BBP) N.D. 50 mg/kg 1000 mg/kg
CAS#:85-68-7
Di-(2-ethylhexyl) phthalate (DEHP) N.D. 50 mg/kg 1000 mg/kg
CAS#:117-81-7
Diisobutyl phthalate (DIBP) N.D. 50 mg/kg 1000 mg/kg
CAS#:84-69-5
Tested Item(s) Result MDL
ested Item(s
001
Fluorine (F) N.D. 10 mg/kg
Chlorine (Cl) N.D. 10 mg/kg
Bromine (Br) N.D. 10 mg/kg
Iodine (I) N.D. 10 mg/kg
Sample/Part Description
No. CTI Sample ID Description
1 001 Metal with silvery plating
Remark: The sample(s) had been dissolved totally tested for Lead, Cadmium, Mercury.

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

-1000 mg/kg = 0.1%

-LOQ = Limit of Quantification, The LOQ of Hexavalent chromium is 0.10 pg/cm?

-YThe sample is negative for Cr(VI) — The Cr(VI) concentration is below 0.10 pg/cm? TheAoating
is considered a non-Cr(VI) based coating. 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.
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Report No.  A2230496550101001
Test Process
1. Lead (Pb), Cadmium (Cd)
Weigh sample and place 1t . . .
= i E:JVCSSCI P ——> Add digestion reagent ——> Digest the sample
Dry Ashing/ u
- Alkali Fusion/ | Residue
Analyzed by Make up with Acid Dissolution — Filtration
ICP-OES deionized water
Solution
2.  Mercury (Hg)
Weigh S?mple and place it — Add digestion reagent [——> Digest the sample
in a vessel
. Alkali Fusion/ K Residus ﬂ
Acid Dissolution ) P
Analyzed by Make up with Filtration
ICP-OES < deionized water
Solution
3. Hexavalent Chromium (Cr(VI))
- Extraction with boiling water .
Take a portion of . . Filter and remove
P ——— >  (The ratio of sample area to boiling =~ ——>
the sample water volume is 1 em?to 1 mL) the sample
. . Adjust the pH value
Analyzed by UV-Vis — Add test solution K] .
of the solution
4. Polybrominated Biphenyls (PBBs), Polybrominated Diphenyl Ethers (PBDEs)
Weigh sample and Extracted with
o . — . —— Concentrate the extract
place it in a thimble organic solvent
Make up with Transfer the extract into a
Analyzed by GC-MS C— ] — ,
organic solvent volumetric flask
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5. Phthalates (DBP, BBP, DEHP, DIBP)
Weigh sample and Extracted with
o . — . —— Concentrate the extract
place it in a thimble organic solvent
Make up with Transfer the extract into a
Analyzed by GC-MS < —— . K—— .
organic solvent volumetric flask

6. Fluorine (F), Chlorine (Cl), Bromine (Br), Iodine (I)

Weigh and place sample in Fill the bomb Combust the sample in
— | —
a sample cup of bomb with oxygen oxygen bomb
Make up with Transfer the sample solution
Analyzed by IC K —— —

ultra-purity water into a volumetric flask
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Photo(s) of the sample(s)

Statement:

1. This report is considered invalid without approved signature, special seal and the seal on the perforation;
2. The Company Name shown on Report and Address, the sample(s) and sample information was/were
provided by the applicant who should be responsible for the authenticity which CTI hasn’t verified,
3. The result(s) shown in this report refer(s) only to the sample(s) tested;
Without written approval of CTI, this report can’t be reproduced except in full;
5. In case of any discrepancy between the English version and Chinese version of the testing reports (if
generated), the Chinese version shall prevail.

*#* End of report ***



Test Report No.. NGBPC24000131241 Date: Jan 16, 2024 Page 1 of 8

Client Name: ZHEJIANG JUSHENG FLUOROCHEMICAL CO,,LTD
Client Address: KECHENG DISTRICT, QUZHOU CITY, ZHEJIANG PROVINCE, P. R. CHINA

Sample Name: FLUORINATED ETHYLENE-PROPYLENE COPOLYMER

Other: FJP-T1. FJP-T2. FJP-T3. FJP-810. FJP-820. FJP-830. FJP-610. FJP-
620. FJP-630. FJP-640. FJP-610S. FJP-620S. FJP630S. FJP-640S.
FJP-1. FJP-2. FJP-3. FJP-4. FJF-1. FJF-2. FJPF-1. FJPF-2. FJPF-3.
FJPF-4. FJPF-5. FJF-1P

The above sample(s) and information were provided by the client.

SGS Job No.: NBPC2401000061
Sample Receiving Date: Jan 09, 2024
Testing Period: Jan 09, 2024 ~ Jan 16, 2024
Test Requested: Select test(s) as requested by the client.
Test Method(s): Please refer to next page(s).
Test Result(s): Please refer to next page(s).
Test Requirement Conclusion

EU RoHS Directive (EU) 2015/863 amending Annex Il to Directive 2011/65/EU
- Lead, Mercury, Cadmium, Hexavalent chromium, Polybrominated biphenyls
(PBB), Polybrominated diphenyl ethers (PBDE), Bis(2-ethylhexyl) phthalate Pass
(DEHP), Butyl benzyl phthalate (BBP), Dibutyl phthalate (DBP) and Diisobutyl
phthalate (DIBP)

Signed for and on behalf of
SGS-CSTC Standards Technical Services Co., Ltd. Ningbo Branch

7%

e
Approved Signatory
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Test Result(s):

Test Part Description:
SN ID Sample No. SGS Sample ID Description
SN1 007 NGB24-0001312-0001.C007 TRANSLUCENT SOLID GRAINS
Remarks:
(1) 1 mg/kg =1 ppm = 0.0001%
(2) MDL = Method Detection Limit
(3) ND = Not Detected (< MDL)
(4) “-“= Not Regulated

EU RoHS Directive (EU) 2015/863 amending Annex |l to Directive 2011/65/EU - Lead, Mercury,
Cadmium, Hexavalent chromium, Polybrominated biphenyls (PBB), Polybrominated diphenyl ethers
(PBDE), Bis(2-ethylhexyl) phthalate (DEHP), Butyl benzyl phthalate (BBP), Dibutyl phthalate (DBP)
and Diisobutyl phthalate (DIBP)

Test Method: With reference to IEC 62321-4:2013+AMD1:2017, IEC 62321-5:2013, IEC 62321-7-2:2017,
IEC 62321-6:2015 and IEC 62321-8:2017, analysis was performed by ICP-OES/AAS, UV-

Vis and GC-MS.
Test ltem(s) Limit Unit(s) MDL 007
Lead (Pb) 1000 mg/kg 2 ND
Mercury (Hg) 1000 mg/kg 2 ND
Cadmium (Cd) 100 mg/kg 2 ND
Hexavalent Chromium (Cr(VI1)) 1000 mg/kg 8 ND
Polybrominated biphenyls (PBB) 1000 mg/kg - ND
Monobrominated biphenyl (MonoBB) - mg/kg 5 ND
Dibrominated biphenyl (DiBB) - mg/kg 5 ND
Tribrominated biphenyl (TriBB) - mg/kg 5 ND
Tetrabrominated biphenyl (TetraBB) - mg/kg 5 ND
Pentabrominated biphenyl (PentaBB) - mg/kg 5 ND
Hexabrominated biphenyl (HexaBB) - mg/kg 5 ND
Heptabrominated biphenyl (HeptaBB) - mg/kg 5 ND
Octabrominated biphenyl (OctaBB) - mg/kg 5 ND
Nonabrominated biphenyl (NonaBB) - mg/kg 5 ND
Decabrominated biphenyl (DecaBB) - mg/kg 5 ND
Polybrominated diphenyl ethers (PBDE) 1000 mg/kg - ND
Monobrominated diphenyl ether
(MonoBDE) - mg/kg 5 ND
Dibrominated diphenyl ether (DiBDE) - mg/kg 5 ND
Tribrominated diphenyl ether (TriBDE) - mg/kg 5 ND
Tetrabrominated diphenyl ether
(TetraBDE) - mglkg 5 ND
Pentabrominated diphenyl ether
(PentaBDE) - mglkg ; ND
Hexabrominated diphenyl ether
(HexaBDE) - mglkg 5 ND
Heptabrominated diphenyl ether
(HeptaBDE) - mg/kg 5 ND

BIMIA AN\

o
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Test Report No.: NGBPC24000131241 Date: Jan 16, 2024 Page 3 of 8
Test Item(s) Limit Unit(s) MDL 007
Octabrominated diphenyl ether
(OctaBDE) - mg/kg 5 ND
Nonabrominated diphenyl ether
(NonaBDE) - mglkg 3 ND
Decabrominated diphenyl ether )

(DecaBDE) mg/kg 5 ND
Bis(2-ethylhexyl) phthalate (DEHP) 1000 mg/kg 50 ND
Butyl benzyl phthalate (BBP) 1000 mg/kg 50 ND
Dibutyl phthalate (DBP) 1000 mg/kg 50 ND
Diisobutyl phthalate (DIBP) 1000 mg/kg 50 ND

Notes:

(1) The maximum permissible limit is quoted from RoHS Directive (EU) 2015/863.

(2) IEC 62321 series is equivalent to EN 62321 series.

(3) The restriction of DEHP, BBP, DBP and DIBP shall apply to medical devices, including in vitro medical
devices, and monitoring and control instruments, including industrial monitoring and control instruments,

from 22 July 2021.

Unless otherwise stated, the decision rule for conformity reporting is based on Binary Statement for Simple
Acceptance Rule (w=0) stated in ILAC-G8:09/2019.

pectio



Test Report No.. NGBPC24000131241
ATTACHMENTS

Date: Jan 16, 2024

Elements Testing Flow Chart

These samples were dissolved totally by pre-conditioning method according to below flow chart.

Sample Preparation

\ 4

Sample Measurement

A 4

Acid digestion with
microwave/ hotplate

1) Alkali Fusion / Dry
Ashing
2) Acid to dissolve

v
Filtration
I
v v
Solution Residue
v
ICP-OES/AAS
DATA

Page 4 of 8
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Test Report

ATTACHMENTS

No.: NGBPC24000131241

Jan 16, 2024

Hexavalent Chromium (Cr(VI)) Testing Flow Chart

Sample Preparation

v
Sample Measurement
v
v v
Nonmetallic Metallic
material material
ABS/PC/PVC | Others v
Boiling water
v v extraction
Dissolving by Digesting at 7
ultrasonication 150~160°C
s s Adding 1,5-
diphenylcarba
Digesting at Separating to zide for color
60°C by get aqueous development
ultrasonication phase 7
| [
v UV-Vis
pH adjustment v
v DATA
Adding 1,5-

diphenylcarbazide for
color development

v

UV-Vis

v

DATA

Page 5 of 8
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Test Report
ATTACHMENTS

No.:

NGBPC24000131241

PBBs/PBDEs Testing Flow Chart

Date:

Jan 16, 2024

Sample cuttin

g/preparation

A

y

Sample measurement

A

4

Solvent extraction

A

4

Concentration/ Dilution of
extraction solution

A

4

Filtration

GC

A

DATA

Page 6 of 8



Test Report
ATTACHMENTS

No.:

NGBPC24000131241

Phthalates Testing Flow Chart

Date:

Jan 16, 2024

Sample cutting/preparation

A

4

Sample measurement

A

4

Solvent extraction

:

Concentrat

ion/Dilution

A

y

Filtration

GC-MS

DATA

Page 7 of 8
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Test Report
Sample Photo:

No.: NGBPC24000131241 Date: Jan 16, 2024

Page 8 of 8

NGBPC24000131241

NGB24-0001312-0001.C007

SGS authenticate the photo on original report only
*** End of Report ***

39 EN\



Test Report No.: SHAEC23019069713 Date: Dec 04, 2023 Page 1 of 13

Client Name:  Changzhou Hengfeng Special Conductor Co., Ltd.
Client Address: No. 290, Changting Road, West Taihu Science and Technology Industrial Park

Sample Name: SILVER-COATED COPPER WIRE

The above sample(s) and information were provided by the client.

SGS Job No.: SHP23-019178
Sample Receiving Date: Nov 20, 2023
Testing Period: Nov 20, 2023 ~ Nov 27, 2023
Test Requested: Select test(s) as requested by the client.
Test Method(s): Please refer to next page(s).
Test Result(s): Please refer to next page(s).
Test Requirement Conclusion

EU RoHS Directive (EU) 2015/863 amending Annex Il to Directive
2011/65/EU- Lead, Mercury, Cadmium, Hexavalent chromium, Polybrominated
biphenyls (PBBs), Polybrominated diphenyl ethers (PBDES), Bis(2-ethylhexyl) Pass
phthalate (DEHP), Butyl benzyl phthalate (BBP), Dibutyl phthalate (DBP) and
Diisobutyl phthalate (DIBP)

EU RoHS Directive (EU) 2015/863 amending Annex Il to Directive

2011/65/EU- Lead, Mercury, Cadmium and Hexavalent chromium Pass
Benzenamine,N-phenyl-,Reaction Products with Styrene and 2,4,4- See Results
Trimethylpentene (BNST)

Element(s) See Results
Perfluorooctanesulfonate (PFOS) and its derivatives and Perfluorooctanoic See Results
Acid (PFOA).

Signed for and on behalf of
SGS-CSTC Standards Technical Services (Shanghai) Co., Ltd.

_),vjéw\

Jenny Lan
Approved Signatory
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Test Result(s):

Test Part Description:
SN ID Sample No. SGS Sample ID Description
SN1 A19 SHA23-0190697-0001.C019 Silvery metal(plating)
SN2 A20 SHA23-0190697-0001.C020 Copper metal(base)
SN3 A21 SHA23-0190697-0001.C021 Silvery metal
Remarks:
(1) 1 mg/kg =1 ppm = 0.0001%
(2) MDL = Method Detection Limit
(3) ND = Not Detected (< MDL)
(4) “-*= Not Regulated

EU RoHS Directive (EU) 2015/863 amending Annex |l to Directive 2011/65/EU- Lead, Mercury,
Cadmium, Hexavalent chromium, Polybrominated biphenyls (PBBs), Polybrominated diphenyl ethers
(PBDES), Bis(2-ethylhexyl) phthalate (DEHP), Butyl benzyl phthalate (BBP), Dibutyl phthalate (DBP)
and Diisobutyl phthalate (DIBP)

Test Method: With reference to IEC 62321-4:2013+AMD1:2017, IEC 62321-5:2013, IEC 62321-7-1:2015,
IEC 62321-6:2015 and IEC62321-8:2017, analysis was performed by ICP-OES, AAS, UV-

Vis and GC-MS.
Test ltem(s) Limit Unit(s) MDL A20
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)) V¥ - pg/cm? 0.10 ND
Polybromobiphenyl (PBBs) 1000 mg/kg - ND
Monobromobiphenyl (MonoBB) - mg/kg 5 ND
Dibromobiphenyl (DiBB) - mg/kg 5 ND
Tribromobiphenyl (TriBB) - mg/kg 5 ND
Tetrabromobiphenyl (TetraBB) - mg/kg 5 ND
Pentabromobiphenyl (PentaBB) - mg/kg 5 ND
Hexabromobiphenyl (HexaBB) - mg/kg 5 ND
Heptabromobiphenyl (HeptaBB) - mg/kg 5 ND
Octabromobiphenyl (OctaBB) - mg/kg 5 ND
Nonabromobiphenyl (NonaBB) - mg/kg 5 ND
Decabromobiphenyl (DecaBB) - mg/kg 5 ND
Polybromodiphenyl ether(PBDEs) 1000 mg/kg - ND
Monobromodiphenylether (MonoBDE) - mg/kg 5 ND
Dibromodiphenylether (DiBDE) - mg/kg 5 ND
Tribromodiphenylether (TriBDE) - mg/kg 5 ND
Tetrabromodiphenylether (TetraBDE) - mg/kg 5 ND
Pentabromodiphenylether (PentaBDE) - mg/kg 5 ND
Hexabromodiphenylether (HexaBDE) - mg/kg 5 ND
Heptabromodiphenylether (HeptaBDE) - mg/kg 5 ND
Octabromodiphenylether (OctaBDE) - mg/kg 5 ND
Nonabromodiphenylether (NonaBDE) - mg/kg 5 ND
Decabromodiphenylether (DecaBDE) - mg/kg 5 ND
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Test Item(s) Limit Unit(s) MDL A20

Dibutyl Phthalate(DBP) 1000 mg/kg 50 ND

Benzyl Butyl Phthalate(BBP) 1000 mg/kg 50 ND

Bis-(2-ethylhexyl) Phthalate(DEHP) 1000 mg/kg 50 ND

Diisobutyl Phthalate(DIBP) 1000 mg/kg 50 ND
Notes:

(1) The maximum permissible limit is quoted from RoHS Directive (EU) 2015/863.

(2) IEC 62321 series is equivalent to EN 62321 series.

(3) ¥ =a. The sample is positive for Cr(VI) if the Cr(VI)concentration is greater than 0.13 yg/cm?. The
sample coating is considered to contain Cr(VI)

b. The sample is negative for Cr(VI) if Cr(VI) is ND (concentration less than 0.10 ug/cm?). The coating is
considered a non-Cr(VI) based coating

c. The result between 0.10 ug/cm? and 0.13 ug/cm? is considered to be inconclusive-unavoidable coating
variations may influence the determination.

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.

EU RoHS Directive (EU) 2015/863 amending Annex Il to Directive 2011/65/EU- Lead, Mercury,
Cadmium and Hexavalent chromium

Test Method: With reference to IEC 62321-4:2013+AMD1:2017, IEC 62321-5:2013 and IEC 62321-7-
1:2015, analysis was performed by ICP-OES and UV-Vis.

Test Item(s) Limit Unit(s) MDL A19

Cadmium(Cd) 100 mg/kg 10 ND

Lead (Pb) 1000 mg/kg 10 ND

Mercury (Hg) 1000 mg/kg 10 ND

Hexavalent Chromium (Cr(VI)) V¥ - pg/cm? 0.10 ND
Notes:

(1) The maximum permissible limit is quoted from RoHS Directive (EU) 2015/863.
(2) IEC 62321 series is equivalent to EN 62321 series.

(3) Y = a. The sample is positive for Cr(VI) if the Cr(VI)concentration is greater than 0.13 pg/cm2.
The sample coating is considered to contain Cr(VI)

b. The sample is negative for Cr(VI) if Cr(VI) is ND (concentration less than 0.10 ug/cm?2).
The coating is considered a non-Cr(VI) based coating

c. The result between 0.10 yg/cm? and 0.13 ug/cm? is considered to be inconclusive -
unavoidable coating variations may influence the determination

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.

Benzenamine,N-phenyl-,Reaction Products with Styrene and 2,4,4-Trimethylpentene (BNST)

Test Method: With reference to EPA method 3550C:2007 & EPA method 8270E: 2018, analysis was
performed by GC-MS.
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Test Item(s) CAS No. Unit(s) MDL A21
Benzenamine,N-phenyl-,Reaction
Products with Styrene and 2,4,4- 68921-45-9 mg/kg 10 ND
Trimethylpentene (BNST)

Element(s)
Test Method:

With reference to US EPA 3050B:1996, analysis was performed by ICP-OES/AAS.

Test ltem(s) Unit(s) MDL A21
Antimony(Sb) mg/kg 10 ND
Beryllium(Be) mg/kg 5 ND

Perfluorooctanesulfonate (PFOS) and its derivatives and Perfluorooctanoic Acid (PFOA).

Test Method:

With reference to CEN/TS 15968:2010, analysis was performed by HPLC-MS or LC-

MS/MS.
Test Item(s) CAS No. Unit(s) MDL A21
Perfluorooctane sulfonates (PFOS) and ) ma/k ) ND
its derivatives 9’9
Perfluorooctanesulfonic acid (PFOS)* 1763-23-1 mg/kg 10 ND
N-ethylperfluoro-1-octanesulfonamide
(EtFOSA) 4151-50-2 mg/kg 10 ND
N-methylperfluoro-1-octanesulfonamide
(MeFOSA) 31506-32-8 mg/kg 10 ND
2-(N-ethylperfluoro-1- 00.
octanesulfonamido)-ethanol (EtFOSE) 1691-99-2 mglkg 10 ND
2-(N-methylperfluoro-1- oL
octanesulfonamido)- ethanol (MeFOSE) 24448-09-7 mglkg 10 ND
Perfluorooctane Sulfonamide (PFOSA) 754-91-6 mg/kg 10 ND
Perfluorooctanoic Acid (PFOA) and its ) ma/k 10 ND
salts+ 9’9

Notes:

(1) + PFOA refer to its salts including PFOA-Na (CAS No.: 335-95-5), PFOA-K (CAS No.: 2395-00-8),PFOA-

Ag (CAS No.: 335-93-3), PFOA-F (CAS No.: 335-66-0) and APFO (CAS No.: 3825-26-1);

(2) » PFOS including PFOS-K (CAS No.: 2795-39-3), PFOS-Li (CAS No.: 29457-72-5), PFOS-NH4 (CAS
No.: 29081-56-9), PFOS-NH(OH)2 (CAS No.: 70225-14-8), PFOS-N(C2H5)4 (CAS No.: 56773-42-3), PFOS-

DDA(CAS No.:251099-16-8) and POSF (CAS No.: 307-35-7) .

Unless otherwise stated, the decision rule for conformity reporting is based on Binary Statement for Simple
Acceptance Rule (w=0) stated in ILAC-G8:09/2019.
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Elements Testing Flow Chart

These samples were dissolved totally by pre-conditioning method according to below flow chart.
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Hexavalent Chromium (Cr(VI)) Testing Flow Chart
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PBBs/PBDEs Testing Flow Chart
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Phthalates Testing Flow Chart
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Plating Element Testing Flow Chart

Sample Preparation
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Elements Testing Flow Chart
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PFASs/ PFOS/PFOA Testing Flow Chart

Sample cutting/preparation

Sample measurement

Solvent extraction

\4
Concentration/Dilution

\4
Filtration

LC-MS/LC-MS-MS/GC-MS

DATA




Test Report
Sample Photo:

No.: SHAEC23019069713 Date: Dec 04, 2023

Page 12 of 13

SHAEC23019069713

SHA23-0190697-0001.C019

SHAEC23019069713

SHA23-0190697-0001.C020




Test Report

No.: SHAEC23019069713 Date: Dec 04, 2023

Page 13 of 13

SHAEC23019069713

SHA23-0190697-0001.C021

SGS authenticate the photo on original report only
*** End of Report ***



