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2 Laboratories Introduction

Waltek Services (Shenzhen) Co., Ltd is a professional third-party testing and certification laboratory
with multi-year product testing and certification experience, established strictly in accordance with ISO/IEC
17025 requirements, and accredited by ILAC (International Laboratory Accreditation Cooperation) member.
A2LA (American Association for Laboratory Accreditation) of USA, 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), CEC(California energy efficiency),
IC(Industry Canada). It's the strategic partner and data recognition laboratory of international authoritative
organizations, such as Intertek(ETL-SEMKO), TUV Rheinland, TUV SUD, etc.

Waltek Services (Shenzhen) Co., Ltd is one of the largest and the most comprehensive third party
testing laboratory in China. Our test capability covered four large fields: safety test. ElectroMagnetic
Compatibility(EMC), and energy performance, wireless radio. 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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2.1 Test Facility
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A. Accreditations for Conformity Assessment (International)

Country/Region Accreditation Body Scope Note

USA FCCID\DOC\VOC 1

Canada ICID\VOC 2

Japan MIC-T \ MIC-R -
A2LA

Europe EMCD \ RED -
(Certificate No.: 4243.01)

Taiwan NCC -

Hong Kong OFCA -

Australia RCM -

India WPC -

Thailand International Services NTC -

Singapore IDA -

Note:

1. FCC Designation No.: CN1201. Test Firm Registration No.: 523476.

2. IC Canada Registration No.: 7760A

B.TCBs and Notify Bodies Recognized Testing Laboratory.

Recognized Testing Laboratory of ... Notify body number
TUV Rheinland
Intertek
Optional.
TUV SUD
SGS
Phoenix Testlab GmbH 0700
Element Materials Technology Warwick Ltd 0891
Timco Engineering, Inc. 1177
Eurofins Product Service GmbH 0681

Waltek Services (Shenzhen) Co.,Ltd.
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5 General Information
5.1 General Description of E.U.T

Product : DC Tubular Motor
Model(s) : DM35LE-3/28
Model Description - N/A

The Oscillator : 13.2256MHz

5.2 Details of E.U.T

Ratings : Battery: DC 11.1V 28.86Wh

5.3 Test Mode
Turn on the power, after that, let the EUT work in test mode(Receiving) and measure it.

Waltek Services (Shenzhen) Co.,Ltd.
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6.1 Equipments List
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Equipment Used during Test

Conducted Emissions (Waltek Services (Shenzhen) Co., Ltd.)

| Calibration
ltem Equipment Manufacturer Model No. Serial No. Calibration Due D
Date ue Date
1. EMI Test Receiver R&S ESCI 101155 2017-09-12 2018-09-11
2. LISN SCHWARZBECK NSLK 8128 8128-289 2017-09-12 2018-09-11
3. Limiter York MTS-IMP-136 | 2% (1)(1)‘2'4001' 2017-09-12 | 2018-09-11
4, Cable Laplace RF300 - 2017-09-12 2018-09-11
3m Semi-anechoic Chamber for Radiation Emissions (Waltek Services (Shenzhen) Co., Ltd.)
Last o
ltem Equipment Manufacturer Model No. Serial No. Calibration Callloniiel:
Due Date
Date
1 Spectrum Analyzer R&S FSP 100091 2017-04-29 2018-04-28
p | Broagband Hom | scHWARZBECK | BBHA 9120 D 667 2017-04-09 | 2018-04-08
Broadband COMPLIANCE
3 Preamplifier DIRECTION PAP-1G18 2004 2017-04-13 2018-04-12
4 Coaxial Cable Top 1GHz-18GHz | EW02014-7 | 2017-04-13 | 2018-04-12
(above 1GHz)
3m Semi-anechoic Chamber for Radiation Emissions (Waltek Services (Shenzhen) Co., Ltd.)
Last . .
Item Equipment Manufacturer Model No. Serial No Calibration CEleE e
Due Date
Date
1 Test Receiver R&S ESCI 101296 2017-04-13 2018-04-12
p | TMogBroadband | scHWARZBECK | VULBO160 | 9160-3325 | 2017-04-13 | 2018-04-12
3 | Active Loop Antenna Beijing Dazhi ZN30900A - 2017-04-09 2018-04-08
4 Amplifier ANRITSU MH648A M43381 2017-04-13 | 2018-04-12
5 Cable HUBER+SUHNER CBL2 525178 2017-04-13 2018-04-12
Coaxial Cable
6 (below 1GHz) Top TYPE16(13M) - 2017-09-12 | 2018-09-11
6.2 Description of Support Units
Equipment Manufacturer Model No.

/

6.3 Measurement Uncertainty

Parameter Uncertainty
Radio Frequency +1x10°
RF Power +1.0dB

RF Power Density +2.2dB

Radiated Spurious Emissions test

1 5.03 dB (Bilog antenna 30M~1000MHz)

1 5.47 dB (Horn antenna 1000M~25000MHz)

Conducted Emissions test

* 3.64 dB (AC mains 150KHz~30MHz)

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

Waltek Services (Shenzhen) Co.,Ltd.
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6.4 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:

N/A

Waltek Services (Shenzhen) Co.,Ltd.
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Test Summary
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(Above 1GHz)

Test Items Test Requirement Result
Radiated Emission
(30MHz to 1GHz) FCC PART 15, SUBPART B Pass
Radiated Emission FCC PART 15, SUBPART B Pass

Note: Pass=Compliance; Fail=Not Compliance; N/A=Not Applicable.

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

Test Requirement................ : FCC PART 15, SUBPART B
Test Method ........................ : ANSIC63.4
TestResult.......................... . Pass
Frequency Range................ : 30MHz to 1000MHz
Class. . Class B
[T T :
Distance Limit (dBuV/m)
Frequency (MHz) (Meter) Quasi-peak
30 to 88 3 40
88 to 216 3 435
216 to 960 3 46
960 to 1000 3 54

8.1 E.U.T. Operation

Operating Environment:

Temperature ...........ccccc....... . 225°C

Humidity .......ccooovviiieene : 52.6%RH
Atmospheric Pressure ........ : 101.8kPa

EUT Operation.................... . Refer to section 5.3

8.2 Block 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 1 to 4 m
Turn Table From 0° to 360°

Turn Table

PC Spectrum AMP
System Analyze Network

8.3 Measurement 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.

Waltek Services (Shenzhen) Co.,Ltd.
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8.4 Radiated Emission Test Data, 30MHz to 1000MHz
Antenna Polarization: Vertical
an.o dBuM m
Limit: —_—
Margin: —
m
1]
i f ﬁ
A0 | | .
I
an
20
10 :
0o : : :
0. Doely A0 ki) Bl 7O A0 200 400 SO0 &DO0 700 10000 MHz
Freq. Reading | Factor Result Limit  [Margin
No- | MHzy  |idBuvim)| (dB) | (dBuvim) |(dBuvim)| (aB) | P | Reme
1 33.7986) 34351 -17.12 17.39 4000 |-2261] QP
2 116.5401( 36.44 -17.38 18.05 4350 |-2445) QP
3 152 6641 39.88 -15.34 24 54 4350 (1886 QP
4 182 5592 3938 -16.60 2278 4350 |-2072) QP
) 188.4125( 38.95 -17.1 21.84 4350 |-21.66] QP
G 9554381 4010 -1.89 3|21 4600 | -77% | QP

Waltek Services (Shenzhen) Co.,Ltd.
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Antenna Polarization: Horizontal
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an.o dBud m
- ; Gmt —
Margin: —
T ....E.... camdae
&0
1] ....;.... -
|E : .
10 5 gy | ¢
| e
Ell] : |
20
10
0.0 : : :
0. Dy 40 L] (=1 R ] 200 400 00 GO0 F0O 10000 MMHz
Freq. Reading | Factor Result Limit  [Margin
No- |\ Hz)  |(@Buvim)| (dB) | (dBuvim) |(@Buvim)| (dB) |PEEe| Reme
1 1281130] 4974 | 1648 | 3326 | 4350 |-1024| QP
3 1326850 4917 | 1618 | 3200 | 4350 |-1051| QP
3 1532004| 5018 | -1533 | 3485 | 4350 | -865| QP
4 1603456 5017 | -1517 | 3500 | 4350 | -850| QP
5 5118352| 4824 | 035 | 3889 | 4600 | 711| @F
5 O554381| 3605 | 180 | 3416 | 4600 |-1184] QP

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

Test Requirement ............... : FCC PART 15, SUBPART B
Test Method...........cccceueenee : ANSIC63.4
Test Result.........ccceeevvvnneen, . Pass
Frequency Range ............... . Above 1GHz
Class. : ClassB
Limit. e
Frequency Range | Distance | Average Limit Peak Limit
(MHz) (Meter) dB(uV/m) (dBuV/m)
Above 1GHz 3 54 74
9.1 E.U.T. Operation
Operating Environment:
Temperature ............c......... . 225°C
Humidity .......cccooevviiieee : 52.6%RH
Atmospheric Pressure ........ : 101.8kPa
EUT Operation.................... . Refer to section 5.3

9.2 Block 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°
3m

| €---mmm R >|

[E0T]

Turn Table

-
System Analyzer

9.3 Measurement Data

AMP

Network

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

Waltek Services (Shenzhen) Co.,Ltd.
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9.4 Radiated Emission test data, Above 1000MHz

Antenna Polarization: Vertical

800 dBuMAm
: Limit -
“
; a r——
a : i g %
H H )
s M ol Mg
H e} o
10 1 ; s ;
an il ! : '
n
0o : : :
10000000 150000 200000 FS0000  J00000 350000 AOD000 4500000  SO0D.00  G500.00 GO0 MH:
Freq. Reading Factor Result Limit |[Margin
D Remark
No- | mHz) |(@Buvim)| (@B) |(@Buvim) |(gBuvim)| (gB) |PE=r| Fem
1 2070.000| 51.51 1464 | 3687 7400 |-37.13| peak
2 2070.000( 4518 | -1484 | 3054 5400 |-2346| AVG
3 4135.000( 51.82 £.20 4582 7400 |-2838| peak
4 4135.000( 45.82 -6.20 39.62 54.00 |-14.38) AVG
5 4340.000( 51.50 5.43 46.07 7400 |-27.93| peak
5 4340.000[ 4571 543 4028 5400 |-13.72[ AVG
7 4930.000[ 5194 -1.38 50.55 7400 |-23.45] peak
8 4930.000[ 45.75 -1.38 44 36 5400 | -9.54 | AVG
g 5155.000 51.20 -1.40 49 80 7400 |-24.20 peak
10 5155000 4509 -1.40 43 6D 5400 |-10.31] AVG
1 5ss0.000[ 5142 255 48 57 7400 |-2543] peak
12 5560.000( 44.83 -2.55 42.08 5400 |-11.392] AVG

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

L

i B fm

Limit: —

PRt s
TR

1 e '.....................................i..................................... b e mmmmmmens

40
an
2n
n.m ' ! }
1000, 00 150000 2 0. (i il 0 Jn0non A5l o A0 0 Ah00.00 Sin0.on Ah00.00 GOODLDD MHz
Freq. Reading Factor Result Limit [Margin
O R rk
No- | mHz)  |@Buvim)| (98) |(@Buvim)|(aBuvim| (gg) |5 P
1 1100.000| 65.52 -15.00 47 .52 7400 |-2648| peak
2 1100.000| 59.33 -18.00 41.33 400 [-12.687| AVG
3 1840000 53.33 -15.18 38.15 7400 |-35.85| peak
4 1840.000| 47.76 -15.18 3258 5400 |-21.42 AVG
5 1965000 62.93 -14 .66 4527 7400 |-2573| peak
& 1965.000| 57.46 -14.66 42 50 .00 [-11.20) AVG
7 4190.000( 51.30 -6.00 4530 7400 |-2B.70| peak
8 4190.000( 4569 -6.00 39 69 5400 [-14.31| AVG
g S075.000( S51.51 -1.12 50.39 7400 |[-23.61| peak
10 S075.000) 4540 -1.12 44 25 00 | 9.72| AVG
11 5580000 51.25 -2.52 48.73 7400 |-25.27| peak
12 5580000 4484 -2.52 4212 5400 (-11.88| AVG

Waltek Services (Shenzhen) Co.,Ltd.
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10 Photographs -Test Setup Photos

10.1 Photograph- Radiated Emissions
Test Frequenc 30MHz to 1GHz

_ﬂI-J__._L_ J--L.J

——r.--u-l J‘.-I_J J i
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=] ._;‘-.x‘u
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Test Frequency Above 1GHz

Waltek Services (Shenzhen) Co.,Ltd.
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11 Photographs - Constructional Details
11.1 EUT - External photos
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Attention
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11.2 EUT - Internal photos
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