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2 Laboratories Introduction

Waltek Services Test Group Ltd is a professional third-party testing and certification organization with
multi-year product testing and certification experience, established strictly in accordance with ISO/IEC 17025
requirements, and accredited by CNAS (China National Accreditation Service for Conformity Assessment)
AQSIQ, CMA and IECEE for CBTL. Meanwhile, Waltek has got recognition as registration and accreditation
laboratory from EMSD (Electrical and Mechanical Services Department), and American Energy star,
FCC(The Federal Communications Commission), CPSC(Consumer Product Safety Commission),
CEC(California energy efficiency), IC(Industry Canada) and ELI(Efficient Lighting Initiative). It's the strategic
partner and data recognition laboratory of international authoritative organizations, such as UL, Intertek(ETL-
SEMKO), CSA, TUV Rheinland, TUV SUD, etc.

Waltek Services Test Group Ltd. is one of the largest and the most comprehensive third party testing
organizations in China, our headquarter located in Shenzhen and have branches in Foshan, Dongguan,
Zhongshan, Suzhou,Ningbo and Hong Kong, Our test capability covered four large fields: safety test.
ElectroMagnetic Compatibility(EMC), reliablity and energy performance, Chemical test. As a professional,
comprehensive, justice international test organization, we still keep the scientific and rigorous work attitude
to help each client satisfy the international standards and assist their product enter into globe market

smoothly.
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4 Revision History

Page 4 of 20

Date of
Test report No. Receipt Date of Test | Date of Issue | Purpose Comment Approved
sample
Nov. 09 —Nov. .
WTS16S1164713E Nov.08, 2016 212016 Nov. 22, 2016 original - Valid
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5.2

5.3

General Information

General Description of E.U.T.

Product Name:
Model No.:
Model Description:

GSM Band(s):

GPRS/EGPRS Class:

WCDMA Band(s):
LTE Bnad(s):
Wi-Fi Specification:
Bluetooth Version:
GPS:

NFC:

Hardware Version:
Software Version:

Storage Location:

Note:

Details of E.U.T.

Technical Data:

Adapter:

MOBILE PHONE

F541, Torch Pro ES-F541
Only model names are different
GSM 850/900/1800/1900MHz
12

FDD Band lI/IV/V

LTE Band 4/7

2.4G: 802.11b/g/n HT20 HT40
Bluetooth v4.0 with BLE
Support

N/A
N372_MB_V3.0_20160826
V1.50

Internal Storage

This EUT has two SIM card slots, and use same one RF module. We
found that RF parameters are the same, when we insert the card 1 and
card 2. So we usually performed the test under main card slot 1.

Battery DC 3.8V, 2000mAh

DC 5V, 1.0A, charging from adapter
(Adapter Input: 100-240V~50/60Hz 0.2A)

Manufacture: Shenzhen Linksooner Technology Co., Ltd
Model No.: C1000-B

Standards Applicable for Testing

The tests were performed according to following standards:

FCC PART 15, SUBPART B  Electronic Code of Federal Regulations- Unintentional Radiators

Waltek Services (Shenzhen) Co.,Ltd.
http://www.waltek.com.cn
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5.4 Test Facility

The test facility has a test site registered with the following organizations:

. IC — Registration No.: 7760A-1

Waltek Services (Shenzhen) Co., Ltd. has been registered and fully described in a report filed
with the Industry Canada. The acceptance letter from the Industry Canada is maintained in our
files. Registration 7760A-1, October 15, 2015.

. FCC Test Site 1#— Registration No.: 880581

Waltek Services(Shenzhen) Co., Ltd. EMC Laboratory “has been registered and fully
described in a report filed with the (FCC) Federal Communications Commission. The
acceptance letter from the FCC is maintained in our files. Registration 880581, April 29, 2014.

. FCC Test Site 2#— Registration No.: 328995

Waltek Services(Shenzhen) Co., Ltd. EMC Laboratory “has been registered and fully
described in a report filed with the (FCC) Federal Communications Commission. The

acceptance letter from the FCC is maintained in our files. Registration 328995, December 3,
2014.

5.5 Subcontracted

Whether parts of tests for the product have been subcontracted to other labs:

[]Yes X] No

If Yes, list the related test items and lab information:
Test Lab: N/A
Lab address: N/A

Test items: N/A

5.6 Abnormalities from Standard Conditions
None.

Waltek Services (Shenzhen) Co.,Ltd.
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6 Test Summary
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Test Item Test Requirement Class Test Method Test Result
Power Line Conducted

Emission FgSBF;AAF;_? Class B ANSI C63.4: 2014 Pass
(150kHz to 30MHz)

Radiated Emission FCC PART 15, .

30MHz to 1GHz) SUBPART B Class B ANSI C63.4: 2014 Pass
Radiated Emission FCC PART 15, )

(Above 1GHz) SUBPART B Class B ANSI C63.4: 2014 Pass

Remark:

Pass Testitem meets the requirement

Fail Test item does not meet the requirement
N/A Test case does not apply to the test object

Waltek Services (Shenzhen) Co.,Ltd.
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7

7.1

Equipment Used during Test

Equipment List

Page 8 of 20

Conducted Emissions Test Site 1#

Last Calibration
Item Equipment Manufacturer Model No. Serial No. Calibration
Due Date
Date
1. EMI Test Receiver R&S ESCI 100947 Sep.12,2016 | Sep.11,2017
2. LISN R&S ENV216 101215 Sep.12,2016 Sep.11,2017
3. Cable Top TYPE16(3.5M) - Sep.12,2016 | Sep.11,2017
Universal Radio
4 Communication R&S CMU 200 112461 Apr.13,2016 Apr.12,2017
Tester
Conducted Emissions Test Site 2#
Last Calibration
Item Equipment Manufacturer Model No. Serial No. Calibration
Due Date
Date
1. EMI Test Receiver R&S ESCI 101155 Sep.12,2016 | Sep.11,2017
2. LISN SCHWARZBECK | NSLK 8128 8128-289 Sep.12,2016 | Sep.11,2017
3. Limiter York MTS-IMP-136 2613%)2'4001' Sep.12,2016 | Sep.11,2017
4, Cable LARGE RF300 - Sep.12,2016 | Sep.11,2017
Universal Radio
5 Communication R&S CMU 200 112461 Apr.13,2016 Apr.12,2017
Tester
3m Semi-anechoic Chamber for Radiation Emissions Test site 1#
o Calibration
Item Equipment Manufacturer Model No. Serial No. Calibration
Due Date
Date
Spectrum Analyzer R&S FSP 100091 Apr.29, 2016 | Apr.28, 2017
Active Loop Antenna Beijing Dazhi ZN30900A - Apr.09,2016 | Apr.08,2017
3 T”'OgArigﬁdaba”d SCHWARZBECK | VULB9163 336 Apr.09,2016 | Apr.08,2017
Coaxial Cable
4 (below 1GHz) Top TYPE16(13M) - Sep.12,2016 | Sep.11,2017
5 Broa::t’:r"]‘ga'*or” SCHWARZBECK | BBHA 9120 D 667 Apr.09,2016 | Apr.08,2017
6 Broag;ﬁ::gamm SCHWARZBECK | BBHA 9170 335 Apr.09,2016 | Apr.08,2017
Broadband COMPLIANCE
7 Preamplifier DIRECTION PAP-1G18 2004 Apr.13,2016 | Apr.12,2017
Coaxial Cable
8 (above 1GHz) Top 1GHz-25GHz | EW02014-7 | Apr.13,2016 | Apr.12,2017
Universal Radio
9 Communication R&S CMU 200 112461 Apr.13,2016 Apr.12,2017
Tester
10 Signal Generator R&S SMR20 100046 Sep.12,2016 | Sep.11,2017
Waltek Services (Shenzhen) Co.,Ltd.
http://www.waltek.com.cn Page 8 of 20
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11 Smart Antenna SCHWARZBECK HAO8 - Apr.09,2016 | Apr.08,2017
Universal Radio
12. Communication R&S CMW 500 127818 Apr.13,2016 | Apr.12,2017
Tester
3m Semi-anechoic Chamber for Radiation Emissions Test site 2#
Last Calibration
Item Equipment Manufacturer Model No. Serial No Calibration
Due Date
Date
1 Test Receiver R&S ESCI 101296 Apr.13,2016 | Apr.12,2017
2 T”'oirire%andaba”d SCHWARZBECK | VULB9160 | 9160-3325 | Apr.09,2016 | Apr.08,2017
Compliance
3 Amplifier pirection PAP-0203 22024 Apr.13,2016 Apr.12,2017
systems inc
4 Cable HUBER+SUHNER CBL2 525178 Apr.13,2016 | Apr.12,2017
7.2 Description of Support Units
Equipment Manufacturer Model No. Series No.
MacBook Air APPLE A1465 C17KTQDNF5N7
LPS DELTA ELECTRNICS
Power Supply ADP-45GD -
UIANG CO,.LTD
7.3 Measurement Uncertainty
Test Item Frequency Range Uncertainty Note
Conduction disturbance 150kHz~30MHz +3.64dB Q)
30MHz~1000MHz +5.03dB (1)
Radiation Emission
1GHz~18GHz +5.47dB Q)

Waltek Services (Shenzhen) Co.,Ltd.

Confidence interval: 95%. Confidence factor:k=2

http://www.waltek.com.cn
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8 Emission Test Results

8.1 Power Line Conducted Emission, 150kHz to 30MHz

Test Requirement ............... :  FCC PART 15, SUBPART B
Test Method...........cccceeeeee. : ANSI C63.4 2014
Test Result......cccocvvvveniinnn, :  Pass
Frequency Range ............... : 150kHz to 30MHz
ClassS ..cccovceieiiiiieieee : ClassB
Limit oo _
Frequency (MHz) Quasi—pelgrlzm (dBpV)iverage
0.15t0 0.5 66 Oto 56* 56 to 46*
05t05 56 60
510 30 60 50
8.1.1E.U.T. Operation
Operating Environment:
Temperature ..........ccccceveveees : o 23°C
Humidity ..., :  53.6%RH
Atmospheric Pressure ........ : 101kPa
EUT Operation:
Input Voltage..........ccceeeeeeen. : DC5VhyPC
Operating Mode................... . Data transmitting mode, Earphone mode, Adapter mode
Remark .....ccccceevvviviiinnnnnn, . The worse case Data transmitting mode is under the condition of

AC 120V/60Hz adapter input and the data is shown as follow.

8.1.2Block Diagram of Test Setup
The Mains Terminals Disturbance Voltage tests were performed in accordance with the ANSI C63.4.

Receiver +— PC System

1
O :50Q Terminator —

Waltek Services (Shenzhen) Co.,Ltd.
http://www.waltek.com.cn Page 10 of 20
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8.1.3 Measurement Data

The maximised peak emissions from the EUT was scanned and measured for both the Live and
Neutral Lines. Quasi-peak & average measurements were performed if peak emissions were within
6dB of the average limit line. According to the data in below section 6.1.4, the EUT complied with the
FCC PART 15, SUBPART B standards.

8.1.4Power Line Conducted Emission Test Data

Live Line:

Wpeak

WAVG

0.0 : : [ R R : : R N :
0.15%0 0.5 ] 300 MHz

1 0.1500| 39.86 975 49 61 6599 | -16.38| QP
2 0.1500] 16.80 975 26.55 5599 | 2944 AVG
3 0.1940| 4645 976 56.21 6386 | -765| QP
4 0.1940| 2514 976 3490 53.86 | -18.96| AVG
5 0.2740| 3560 9.74 4534 6099 | -15.65| QP
[§] 0.2740| 16.69 974 26.43 50.99 | -24 56| AVG
T 0.3300) 2948 975 39.23 5945 (-2022| QP
8 0.3300| 10.03 9.75 19.78 4945 | -29.67| AVG
9 0.3940| 2559 975 3534 5798 |-2264| QP
10 0.3940| 899 975 18.74 4798 | -29.24] AVG
11 3.62200 2297 9.91 32.88 56.00 | -23.12| QP
12 3.6220 11.04 9.91 20.95 46.00 | -25.05| AVG

Waltek Services (Shenzhen) Co.,Ltd.
http://www.waltek.com.cn Page 11 of 20
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Neutral Line:

Page 12 of 20

40 foooo - 1
30 f----l- R S 11 TWC S 0 s S SN W0 Lo, W 1TV L N
K
10 : WAVG
0.0 :
0.150 05 5 30.0 MHz

No. ('EE‘EE') Tﬁgg$? F(gg?r (Epéﬂﬂt) cli_IIE!T.I'!vt’ ?;gr)gm Detector | Remark
1 0.2100| 46.19 976 55.95 6320 -7.25| QP
2 0.2100| 2712 976 36.88 53.20 | -16.32] AVG
3 02700 3743 9.74 A7 17 61.12 | -13.95) QP
4 0.2700( 17.69 9.74 2743 51.12 | -23.69) AVG
5 0.3540( 28.38 9.75 38.13 5887 |-20.74) QP
6 0.3540| 8.85 975 18.60 48.87 | -30.27| AVG
T 3.9780| 23.83 9.91 33.74 56.00 | -22.26| QP
8 3.9780 1337 9.91 2328 46.00 | -22.72| AVG
9 587401 16.19 10.03 26.22 60.00 | -33.78| QP
10 5.8740( 1002 10.03 20.05 50.00 | -29.95| AVG
11 10.0100] 19.45 10.26 29.71 60.00 | -30.29| QP
12 10.0100] 12.44 10.26 2270 50.00 | -27.30| AVG

Waltek Services (Shenzhen) Co.,Ltd.
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8.2 Radiation Emission, 30MHz to 1000MHz

Test Requirement ............... : FCC PART 15, SUBPART B
Test Method ...........ccveennnee . ANSI C63.4 2014
Test Result.......ccccevvverenee . Pass
Frequency Range ............... . 30MHz to 1000MHz
Class. : ClassB
LMt —
Distance Limit (dByV/m)
Frequency (MHz) (Meter) Quasl-peak
3000to 88 3 40
88 t0 216 3 43.5
216 to 960 3 46
960 to 1000 3 54
8.2.1E.U.T. Operation
Operating Environment:
Temperature ...........cccueeenee.. . 225°C
Humidity .......coeveeviiieeeiinen. ©  52.6%RH
Atmospheric Pressure ........ : 101.2kPa
EUT Operation:
Input Voltage.........cccceeeeenne : DC5VbyPC
Operating Mode................... . Data transmitting with PC mode, Earphone mode, Adapter mode
Remark ........ccoooeeiviieiennnnnns :  The worse case Data transmitting with PC mode is under the
condition of AC 120V/60Hz adapter input and the data is shown
as follow.

8.2.2Block Diagram of Test Setup

The radiated emission tests were performed in the 3m Semi- Anechoic Chamber test site, using
the setup accordance with the ANSI C63.4.

Semi-anechoic 3m Chamber
Antenna Elevation Varies From 1to 4 m

Turn Table From 0° to 360°

Y

Turn Table

o

.8m

v

Waltek Services (Shenzhen) Co.,Ltd.
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8.2.3Measurement Data

The maximised peak emissions from the EUT was scanned and measured for both the Antenna
Vertical Polarization and Antenna Horizontal Polarization. Quasi-peak measurements were
performed if peak emissions were within 6dB of the Quasi-peak limit line.

8.2.4Radiated Emission Test Data, 30MHz to 1000MHz

Antenna Polarization: Vertical

800 dBu¥/m

T E......-Lliti H-\ .
B0 | A SO S USSR SRS SRS S

50

40
30
20
10
0.0 : R : : : Lo
30000 40 50 60 70 @0 300 400 500 600 700 10000 MHz
No. Freq. Reading | Factor Result Limit [Margin Detector | Remark

(MHz)  |(dBuV/m)| (dB) |(dBuV/m) |(dBuV/m)| (dB)
36.1272| 5262 | -1572 | 3690 | 4000 | -3.10| QP

49.8814| 5244 -16.74 35.70 4000 | 430| QP
60.0691| 55.51 -19.11 36.40 4000 | -360| QP
167.2368| 57.82 -18.79 39.03 4350 | 447 QP
180.0165| 58.85 -18.57 40.28 4350 | -322| QP
243.3772( 59.02 -16.20 4282 46.00 | -3.18| QP

| | B M =

Factor= antenna factor + cable loss - preamplifier factor

Result = Reading + Factor

Waltek Services (Shenzhen) Co.,Ltd.
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Antenna Polarization: Horizontal

Page 15 of 20

80.0

70

(1]

50

40

30

dBu¥/m

_____________________________________________________________________________________________________________________________

20
10
0.0 : o : : Lo
30.000 40 50 60 70 8O0 300 400 500 600 700 10000 MH=z
Freq. Reading | Factor Result Limit |Margin
No- | MHz) |@Buv/im)| (dB) |(dBuVim)|(dBuvim)| (dB) | Petecior| Remark
1 36.8953( 41.89 -15.56 2633 4000 |-1367| QP
2 96.0086( 5485 -17.94 3691 4350 | 659 QP
3 1586677 59.06 -19.29 3977 4350 | 373 QP
4 2494250 57.41 -16.21 4120 4600 | 4.80 QP
5 284 9767 54.40 -15.42 3898 4600 | -7.02 QP
6 327.8873| 50.85 -14.67 36.18 4600 | 982| QP

Factor= antenna factor + cable loss - preamplifier factor

Result = Reading + Factor

Waltek Services (Shenzhen) Co.,Ltd.
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8.3 Radiation Emission, Above 1000MHz

Test Requirement ............... : FCC PART 15, SUBPART B
Test Method...........cccceeeeee. :  ANSI C63.4 2014
Test Result.......cccocveeviieenne . Pass
Frequency Range. ............... . 1GHz~18GHz
Class. . ClassB
Limit. e,
Frequency Range | Distance | Average Limit Peak Limit
(MH2) (Meter) dB(uVv/m) (dBuv/m)
Above 1GHz 3 54 74
8.3.1E.U.T. Operation
Operating Environment:
Temperature............ccceee..... . 22.4°C
Humidity ... : 52.3%RH
Atmospheric Pressure......... . 101.3kPa
EUT Operation:
Input Voltage...............c....... : DC5VhyPC
Operating Mode .................. . Data transmitting with PC mode, Earphone mode, Adapter mode
ReMaArkK.......uuueeeeeeeeennnnns . The worse case Data transmitting mode is under the condition of

AC 120V/60Hz adapter input and the data is shown as follow.
8.3.2Block Diagram of Test Setup

The radiated emission tests were performed in the 3m Semi- Anechoic Chamber test site, using
the setup accordance with the ANSI C63.4.

Semi-anechoic 3m Chamber

[ bore-sight antenna ]

Antenna Elevation Varies From 1 to 4 m
Turn Table From 0° to 360°

____.>|

o
fod
3

Turn Table

- - -

Spectrum Combining

ANa e Network

Waltek Services (Shenzhen) Co.,Ltd.
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8.3.3Measurement Data

The maximised peak emissions from the EUT was scanned and measured for both the Antenna
Vertical Polarization and Antenna Horizontal Polarization. Average measurements were performed if
peak emissions were within 6dB of the average limit line

8.3.4Radiated Emission Test Data, Above 1000MHz

Antenna Polarization: Vertical

80.0  dBuV/m

Limit: —_—

EL

60

50

40

an

20

5 11 T O O S S

0.0 | | | H H H |
10000000 270000 440000 6100.00 7800.00 9500.00 11200000 12300.00 14600.00 16300.00183000.D0MH:

No. ('Eﬁ% (covim| (@8). (d%?liflrflrilj @Buvim)| (@B). || Rema
i 4927000 4750 | -142 | 4608 | 7400 |-2792| peak
2 4927000 4164 | -142 | 4022 | 5400 |-1378] AVG
3 11480000| 4579 | 705 | 5284 | 7400 |2116| peak
3 11480000] 3964 | 705 | 4660 | 5400 | 731 | AVG
5 13325000] 4538 | 780 | 5318 | 7400 |-2082| peak
6 13325000] 3924 | 780 | 4704 | 5400 | 696 AVG
7 14702000| 4226 | 1033 | 5250 | 7400 |2141| peak
8 14702000| 3611 | 1033 | 4644 | 5400 | 756 | AVG
9 16147000] 4303 | 902 | 5205 | 7400 |-2105| peak
10 | 16147000] 3777 | 902 | 4679 | 5400 | 721 | AVG
1 | 17694000] 3906 | 1411 | 5317 | 7400 |-2083| peak
12 | 17694000] 3293 | 1411 | 4704 | 5400 | 696 | AVG

Factor= antenna factor + cable loss - preamplifier factor
Result = Reading + Factor

Waltek Services (Shenzhen) Co.,Ltd.
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Antenna Polarization: Horizontal

80.0 dBuY/m

in

60

50

40

30

20

i0

0.0 i i i i H H H
10000000 2700.00 4400.00 610000 7800.00 9500.00 1120000 12300.00 14600.00 16300.0013000.00HH:

Freq. Reading | Factor | Result Limit  |Margin

No- | mHz) [(dBuvim)| (dB) |(dBuvim)|(dBuvim)| (dB) | =" | Remark
1 5007.000] 4831 | -119 | 4712 | 7400 | 2688| peak
2 5007.000] 4244 | 119 | 4125 | 5400 |-12.75] AVG
3 10486.000] 4901 | 398 | 5200 | 7400 |2101| peak
4 10486.000] 4286 | 398 | 4684 | 5400 | 716 | AVG
5 11048000] 4794 | 508 | 53020 | 7400 | 2098| peak
6 11048000] 4180 | 508 | 4688 | 5400 | 712| AVG
7 12968.000| 4653 | 689 | 5342 | 7400 | 2058| peak
8 12968000] 4037 | 689 | 4726 | 5400 | 674 | AVG
9 14770000] 4298 | 1031 | 5329 | 7400 |2071| peak
10 14770000 3685 | 1031 | 4716 | 5400 | 684 | AVG
11 16198.000] 4408 | 917 | 5325 | 7400 | 2075| peak
12 16198.000] 3795 | 917 | 4712 | 5400 | 6838 | AVG

Factor= antenna factor + cable loss - preamplifier factor
Result = Reading + Factor
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9 Photographs — Test Setup FCC ID 2AEMYESF541

9.1 Photograph —Power Line Conducted Emission Test Setup at Test Site 1#

9.2 Photograph — Radiated Emission Test Setup for 30~1000MHz at Test Site 2#
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9.3 Photograph — Radiated Emission Test Setup for Above 1GHz at Test Site 1#

Waltek Services (Shenzhen) Co.,Ltd.
http://www.waltek.com.cn Page 20 of 20



