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Ti. #i (Product Specification) :

A. HiEREElectrical Characteristics

Frequency Jii%
VSWR H J& 3F % Lt
Efficiency %%

Return loss [F]J% i E
Impedance [H#i
Polarization %1t

Peak Gain 1434

Note #7F:

S 4541 Bl Material of Radiator

HH AL Cable Type
#%3L2%%! Connector Type
PCB JU~|" PCB size

TAEIR ¥ Operation Temperature
TFIUEE Storage Temperature

2400 ~2500 MHz / 5150 ~5850 MHz
<2
>40%

<-12
50 Ohm

2% Linear

M 4k: 2400~2500 MHz:4.07 . dBi
5150~5850 MHz:4.56 . dBi ;
F14:: 2400~2500 MHz:3.42 . dBi
5150~5850 MHz:4.97 . dBi

B. MBI FEMaterial & Mechanical Characteristics

PCB FR-4 black

Lows R4k ®1.13
black&whitewhite— 1L i+

42.3*10*0.8 £0.2mm

C. 5% Environmental

-30°C~+80°C
-30°C~+85°C
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75~ MR 55 (Test Equipment &Conditions) :

1. 4% 5> HT{X Network Analyzers :  Agilent 5071C
2.22 41 {X Communications Test Set: Agilent E5515C CMWS500
3.3DME =M1 &5t 3D Chamber Test System
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e
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' i
Commuaication ! Rotse Phi
Autenna on <eiling ‘ (Roll Axis)

Specum Amlyzer

m
Universal Radio
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. MEREH P (Test Report) :
1.|3HTfiAnna Impedance: wr1 148 MC/BT/WIFT S11 & Smith

wro 222 WiFi S11 & Smith

2 Stast 1 GH: FEW 70 kHz Stop 6.5 G+ [F0
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2.2 28 WIFT %R &MY 71 Total Efficiency& GAIN:  wro

Passive Test Faor 2.4
‘Freq | Effi Effi Gain
z) | W ) | (i)
2400 | 45.85 | -3.39| 3.79
2410 44,51 | -3.52 | 3.66
2420 | 46.74 | -3.30 | 3.64
2430 45, 38 -3.43 | 3.87
2440 | 44.97 | -3.47| 3.93
2450 44.18 | -3.55| 4.01
2460 | 45.59 | -3.41| 3.93
2470 | 45.71 | -3.40| 3.96
2480 43. 58 -3.61 | 4.07
2480 | 44.95 | -3.47| 3.69
2500 44, 19 3.55( 3.58

Passive Test For 5.8

Freq Effi Effi Gain
MHz) (%) (dB) {dBi}
5150 43.51 -3. 62 1. 69
5200 43, 41 -3. 63 1. 76
5250 42,77 3.69 2. 84
5300 44,92 -3. 48 2.22
5350 46. 42 -3.33 2.33
5400 42,35 -3.73 2.69
5450 42,76 -3. 69 2.82
5500 43, 47 -3. 62 1. 61
5550 47,93 -3. 19 2.89
5600 46, 43 3. 33 2.42
5630 45, 25 -3. 44 1. 83
5700 41.55 -3. 81 2.1
5750 4& éé —3,-53 031-'69 B
5800 47.09 =327 4, 37
5850 45, 48 -3, 42 4, 56

28 MC/BT/WIFT R &3 7iTotal Efficiency& GAIN: wr1

Passive Test For 2.4 Passive Test For 5.8

Freq | Effi Effi | Gain Freq Effi EffL Gain
S i &) S (2] o) (dB) (dBi)

5150 45.11 -3. 46 4. 14
2400 45. 36 -3. 43 3.42 200 13.54 3. 61 0 06
2410 44, 09 3. 56 317 5250 46. 98 -3. 28 3.37
o420 | 43.75 | -3.50 | 2.85 oy 22 | AW | &4

5350 41.72 -3. 80 2.18
| | 4278 | -a.e8 | 23 5400 16.51 ~3.32 | 3.5
2440 43.31 | -3.64 | 2.52 5450 45. 59 -3. 41 3. 06
250 | 45.21 | -3.45 | 2.81 i Teal: | = | Sese

5350 47,57 3.23 3.48
R 4598 | e | 2.4 se00 | 44.66 | -3.50 | 3.27
2470 44, 57 -3. 51 2.59 5650 45. 62 -3. 41 3. 44
2480 | 45.81 | -3.39 | 2.75 5700 48.29 3.16 | 3.77
90 | 44.81 | -3.49 | 2.78 R

5800 43. 2 -3. 65 4. 95
2500 46, 48 3.33 2.92 5850 44. 64 -3. 50 4. 97
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3. M2 WIFI 3D&2DI7EKE  wro
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Customer Sample No.
Description RF CABLE 50Q OD:1.13loss 30AWG Rev. D
Item (1 H) Unit Specification(GE#%1H)
Awg (4 ) Awg #32
No.of conductor(:tx28%0) p,C 1C
Material(#1 i) — Silver Plated Copper (4¥44%k)
Conductor |piner (i) Sl A
SN
Construction(4it4) No./mm 7/0.08+0.008
Material($1)% ) - FEP
Insulation  |Nom. Thickness(/%/¥) mm 0.22
Y6 2%
Diameter(284%) mm 0.7240.03
Color(Fift,) - Nature(4:£4)
. ) Material(b1)5f) Tinned Copper Wire(#5#Hi28) 16/4/0.05+0.008
Braid Shield 1 B
e -—- copper foil #i{H
7 Coverage(Eilii %) % 9ot
Material(#1/57) - FEP
Jacket Min. Thickness(J%/¥) mm 0.12
A B 0.D(4MZ) mm 1.15+0.05
Color(Fift) -—
Marking No Marking
Customer Sample No.
Description RF CABLE 50QQ OD:1.13loss 30AWG Rev.
Electric Characters:
125 (pF/m) o8
Capacitance(pF/m)
T (%)
Velocity(%) 70
FHHT () or
Impedance(Q) 50£3
.g' L L . <1.3@0~6GHz
Standing wave ratio
N TAEHE(V) 1000
Max.operating voltage(V)
K LAEH# (GHz) 6
Max.operating frequency(GHz)
AR Frequency FrEfE Standard value
.47 Unit:dB/m
1.0 <1.88
e 2.0 <2.55
Attenuation(GE) 3.0 <3.05
4.0 <3.52
5.0 <4.05




6.0 <4.4
Dependability:
i H Item AT Unit FrifE(E Standard value
/NS AR (—IR)
Min.bending radius static mm >
/SR (ER) mm
Min.bending radius repeated -
TAEIR EYE C 200
Operating temperature 55
Use tips:
\ \:[:iz
Storag?%jj i?onment i 30CLLT: W 20%~65%
i A PR AT JE A 2N H 2D AL EARE T, W R RURAR 2 H B EREA 2
The best save cycle oM. B iR Ee IR I R G i R R
n T = 260°C IR IEWL T, wIAEm 7K SZ; 300°C LA il s WA
Processing temperature S22 i 400°C DA F R AR B35 I I3 ik
WA , ‘ ,
P o é K . P H : . P
Teflon Shrin] B MEME. 482%: o2mmblF; $'E: o.3mmbl
) INTACRE (PsTRECRE T scmbh &4
Jacket traverse
2% ( Packing mode ) Hufy Unit
K
!:‘mt:E 1000
Packing mode
REALEE I —
The length of each plate

The shortest length of each root




Test Report No. SHAEC2100564501 Date: 15 Jan 2021 Page 1 of 8

3M CHINA LIMITED
222 TIANLIN ROAD, SHANGHAI

The following sample(s) was/were submitted and identified on behalf of the clients as : 3M 9448A

SGS Job No. : SP21-000647 - SH

Model No. : 3M 9448A

Client Ref. Information : 3M 9448AB

Date of Sample Received : 11 Jan 2021

Testing Period : 11 Jan 2021 - 15 Jan 2021

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.

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

scan to see the report

:‘E '="

Cardl, Lus

Carol Luo
Approved Signatory

SHAEC2100564501

Unless otherwise agreed in writing, 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 hitp://www.sgs.com/en/Terms-and-Conditions/Terms-e-Document.aspx.
Attention is drawn to the limitation of liability, indemnification ané urisdiction 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

Fosatam s
5 Inspection & Testing Services }7' results shown in this test report refer only to the sample(s) tested .
s 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

3Buikding,No.839 Yishan Road Xuhui Distrct Shanghai China 200233 {E&E (85-21) 61402553 {EAE (86-21)64953679  WWW.Sgsgroup.com.cn
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Test Report No. SHAEC2100564501 Date: 15 Jan 2021 Page 2 of 8

Test Results :

Test Part Description :

Specimen No. SGS Sample ID Description
SN1 SHA21-005645.001  White translucent adhesive film

Remarks :
(1) 1 mg/kg = 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/EU

Test Method :  With reference to IEC 62321-4:2013+AMD1:2017, IEC62321-5:2013, IEC62321-7-2:2017, IEC
62321-6:2015 and IEC62321-8:2017, analyzed by ICP-OES, UV-Vis and GC-MS.

Test ltem(s) Limit Unit MDL 01
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 8 ND
Sum of PBBs 1000 mg/kg - ND
Monobromobiphenyl - mg/kg 5 ND
Dibromobiphenyl - mg/kg 5 ND
Tribromobiphenyl - mag/kg 5 ND
Tetrabromobiphenyl - mag/kg 5 ND
Pentabromobiphenyl - mg/kg 5 ND
Hexabromobiphenyl - mg/kg 5 ND
Heptabromobiphenyl - mag/kg 5 ND
Octabromobiphenyl - mag/kg 5 ND
Nonabromobiphenyl - mag/kg 5 ND
Decabromobiphenyl - mg/kg 5 ND
Sum of PBDEs 1000 mg/kg - ND
Monobromodiphenyl ether - mag/kg 5 ND
Dibromodiphenyl ether - mag/kg 5 ND
Tribromodiphenyl ether - mag/kg 5 ND
Tetrabromodiphenyl ether - mg/kg 5 ND

Unless otherwise agreed in writing, 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 io Terms and Conditions for Electronic Documents at hitp:/www.sgs.com/en/Terms-and-Conditions/Terms-e-Document.aspx.
Attention is drawn to the limitation of liability, indemnification ané unsalclion 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 excnerate 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, for?ery or falsification of the content or
For o b i) % P = appearance of this document is unlawful and offenders may be prosecuted to the fullest extent of the law. Unless otherwise stated the
Inspection &Testmg Semces =% results shown in this test report refer only to the sample(s) tested .
Ly 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 {E&E (86-21) 61402553 fE&E (86-21)64953679  www.sgsgroup.com.cn

hE - L - HRICEFLHS89S3ERE  Hi%: 200233 tHL (86-21)61402594 fHL (86-21)61156899 e sgs.china@sgs.com
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Test Report No. SHAEC2100564501 Date: 15 Jan 2021 Page 3 of 8

Test Item(s) Limit Unit MDL 001
Pentabromodiphenyl ether - mag/kg 5 ND
Hexabromodiphenyl ether - mg/kg 5 ND
Heptabromodiphenyl ether - mg/kg 5 ND
Octabromodiphenyl ether - mg/kg 5 ND
Nonabromodiphenyl ether - mag/kg 5 ND
Decabromodiphenyl ether - mag/kg 5 ND
Di-butyl Phthalate (DBP) 1000 mg/kg 50 ND
Benzyl Butyl Phthalate (BBP) 1000 mg/kg 50 ND
Di-2-Ethyl Hexyl Phthalate (DEHP) 1000 mg/kg 50 ND
Diisobutyl Phthalates (DIBP) 1000 mg/kg 50 ND
Notes :

(1) The maximum permissible limit is quoted from RoHS Directive (EU) 2015/863.
IEC 62321 series is equivalent to EN 62321 series
https://www.cenelec.eu/dyn/www/f?p=104:30:1742232870351101::::FSP_ORG_ID,FSP_LANG_ID:
1258637,25

(2) 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.

(3) The restriction of DEHP, BBP, DBP and DIBP shall not apply to toys which are already subject to the
restriction of DEHP, BBP, DBP and DIBP through entry 51 of Annex XVII to Regulation (EC) No
1907/2006.

Unless otherwise agreed in writing, 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 io Terms and Conditions for Electronic Documents at hitp:/www.sgs.com/en/Terms-and-Conditions/Terms-e-Document.aspx.
Attention is drawn to the limitation of liability, indemnification ané unsalclion 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 excnerate 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, for?ery or falsification of the content or
appearance of this document is unlawful and offenders may be prosecuted to the fullest extent

results shown in this test report refer only to the sample(s) tested .

Attention: To check the authenticity of testing finspection report & certificate, please contact us at telephone: (86-755) 8307 1443,
or email: CN.Doccheck@sgs.com
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I - L - HTEEWLKESERHE  #4: 200233 tHL(36-21)61402504 HL(86-21)61156899 @ sgs.china@sgs.com
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Test Report No. SHAEC2100564501 Date: 15 Jan 2021 Page 4 of 8

ATTACHMENTS

Elements (IEC62321) Testing Flow Chart

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

Sample Preparation

v

Sample Measurement

v

Acid digestion with
microwave/ hotplate

v

Filtration

v v

Solution Residue

v

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

A 4
ICP-OES/AAS

v

DATA
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advised that information contained hereon reflects the Company’s findings at the time of its intervention only and within the limits of
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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 Dnl¥ to the sample(s) tested .
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Test Report No. SHAEC2100564501 Date: 15 Jan 2021 Page 5 of 8

ATTACHMENTS
Hexavalent Chromium (Cr(VI)) Testing Flow Chart

Sample Preparation

v

Sample Measurement

v v

Nonmetallic Metallic
material material
ABSIPC/PVC | Others v
Boiling water
+ + extraction
Dissolving by Digesting at 7
ultrasonication 150~160°C
¥ ¥ Adding 1,5-
diphenylcarba
Digesting at Separating to Zide for color
60°C by get aqueous development
ultrasonication phase +
1 I
UV-Vis
pH adjustment v
v DATA
Adding 1,5-

diphenylcarbazide for
color development

v
UV-Vis
v
DATA
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ATTACHMENTS

PBBs/PBDEs Testing Flow Chart

Sample cutting/preparation

A 4

Sample measurement

A 4

Solvent extraction

A 4

Concentration/ Dilution of
extraction solution

Filtration

GC-MS

DATA
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DONG GUAN HUI YANG SPONGE CO .,LTD
DA LING VILLAGE DA LING SHAN TOWN,DONG GUAN CITY,GUANG DONG PROVINCE

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

SGS Job No. : CP21-017294 - SZ

Date of Sample Received : 12 Apr 2021

Testing Period : 12 Apr 2021 - 20 Apr 2021

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 Lead,

Mercury, Cadmium, 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.

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

scan to see the report

Allse Chen

Allie Chen CANECR105 10213
Approved Signatory
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Test Results :

Test Part Description :

Specimen No. SGS Sample ID Description
SN1 CAN21-057192.002 Black sponge

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/EU

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

Test Item(s) Limit Unit MDL 002
Cadmium (Cd) 100 mg/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 8 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 - mag/kg 5 ND
Pentabromobiphenyl - mag/kg 5 ND
Hexabromobiphenyl - mag/kg 5 ND
Heptabromobiphenyl - mg/kg 5 ND
Octabromobiphenyl - mg/kg 5 ND
Nonabromobiphenyl - mag/kg 5 ND
Decabromobiphenyl - mag/kg 5 ND
Sum of PBDEs 1,000 mg/kg - ND
Monobromodiphenyl ether - mg/kg 5 ND
Dibromodiphenyl ether - mg/kg 5 ND
Tribromodiphenyl ether - mag/kg 5 ND
Tetrabromodiphenyl ether - mag/kg 5 ND
Pentabromodiphenyl ether - mg/kg 5 ND
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Test Item(s) Limit Unit MDL 00z
Hexabromodiphenyl ether - mag/kg 5 ND
Heptabromodiphenyl ether - mg/kg 5 ND
Octabromodiphenyl ether - mg/kg 5 ND
Nonabromodiphenyl ether - mg/kg 5 ND
Decabromodiphenyl ether - mag/kg 5 ND
Dibutyl phthalate (DBP) 1,000 mg/kg 50 ND
Butyl benzyl phthalate (BBP) 1,000 mg/kg 50 ND
Bis (2-ethylhexyl) phthalate (DEHP) 1,000 mg/kg 50 ND
Diisobutyl Phthalates (DIBP) 1,000 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
https://www.cenelec.eu/dyn/www/f?p=104:30:1742232870351101::::FSP_ORG_ID,FSP_LANG_ID: 12586
37,25

(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.
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ATTACHMENTS
Pb/Cd/Hg/Cré+/PBBs/PBDEs Testing Flow Chart
1) These samples were dissolved totally by pre -conditioning method according to below flow chart.
(Cr8* and PBBs/PBDEs test method excluded).

Sample Preparation

v

Sample Measurement
I

Pb/Cd/Hg PBBs/PBDEs l Cré*
\ 4 \ 4
Acid digestion with Sample solvent v v
microwave / extraction Nonmetallic Metallic
hotplate ¥ material material
: + Con.cer.1tration/ ABS/PC/PVC Others +
Filtration D|Igt|on of _ Boiling water
extraction solution * + extraction
v v v Dissolving by Digesting at i’
Solution Residue Filtration ultrasonication 150~160°C Adding 1.5-
v v v v diphenylcarba
1) Alkali Fusion / i o . zide for color
Dry Ashing GC-MS Digesting at Separating to development
2) Acid to + 60°C by get aqueous +
dissolve DATA ultrasonication phase
+—l | ’ T UV-Vis.
v
- H adjustment
ICP OIiS/AAS P J* DATA
DATA Adding 1,5-

diphenylcarbazide for
color development

v

UV-Vis

v

DATA
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ATTACHMENTS
Phthalates Testing Flow Chart

Sample cutting / preparation

v
Sample Measurement

A 4
Solvent extraction

Concentration/Dilution

A 4
Filtration

GC-MS

A 4
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Sample photo:

CANEC2105719213 a
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