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1 TEST STANDARDS

The tests were performed according to following standards:

ETSI EN 301 489-1 V1.9.2 and ETSI EN 301 489-3 V1.6.1 Electromagnetic coftipatibility and Radlo

spectrum matters(ERM); ElectroMagnetic Compat|b|I|ty(EMC)Standard. for radlo
equipment and services. i

Part 1: Common technical requirements

Part 3: Specific conditions for Short-Range Dewces(SRD)operahOn frequenmes
between 9kHz and 40GHz
EN 61000-3-2: 2006+A2:2009 Electromagnetic compatibility (EMC) -- Part 3-2: Lam|ts Limits for

harmonic current emissions (equipment input current up.to and including 16 A per
phase). e

connection.

2 SUMMARY

2.1 GENERAL REMARKS
Date of receipt of test sample 21 May 201 5

Testing commenced on 21~28 Mdy;201

Testing concluded on 29 May'20.1.5
2.2 FINAL ASSESSMENT

| - fulfilled.
O - not fulfilled.
The equipment under test:

O
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3 EQUIPMENT UNDER TEST

3.1 Power supply system utilised

Battery 3.7V, AC 230V/50Hz for Charging
Battery 1.5V*4 for TX
O Others

Power supply voltage: W

3.2 Short description of the EqQuipment under Test (EUT)

Number of tested samples: 1
Serial number: Prototype I .

3.3 EUT operation mode

M - Normal

Operating Mode: Normal

Emissions tests.............
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3.4 EUT configuration

(The CDF filled by the applicant can be viewed at the test laboratory.)

Not Applicable
3.5 Performance level

the equipment under test, relative to a performance level defined by 4ts manufacturer or the
requestor of the test, or agreed between the manufacturer and the purChaser of the product.

3.6 Definition related to the performance level

Criteria During test X :
Shall operate as intended. Shall operate,as lntended
May show degradation of performance Shali be Tro. deg'radétlon of performance (see note 2)
A (see note 1). Shall‘be no loss: ‘of function .
Shall be no loss of function . Shall be: no Joss of stored data or user programmable
Shall be no unintentional transmissions. : Functrons

May show loss of function (one or more) .. .
May show degradation of performance

B
(see note 1).
No unintentional transmissions.
C May be loss of function (one or mo._re.':)'.""

minimum performance level specrfred by the manufacturer for the use of the apparatus as intended. In
some cases the specified mrnrmum performance level may be replaced by a permissible degradation of]
performance. g -

If the minimum performance fevef or the permissible performance degradation is not specified by the
manufacturer then either of theSB may be derived from the product description and documentatlon

NOTE 2: No degradation of perfdrmance after the test is understood as no degradation below a minimum
performance level specified- by the manufacturer for the use of the apparatus as intended. In some
cases the spemﬁed mrnrmum performance level may be replaced by a perm|SS|bIe degradatron of

erther of these may be derived from the product description and documentation
(including Ieaflets and advertlsrng) and what the user may reasonably expect from the apparatus if used
as |ntended
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4 TEST ENVIRONMENT

4.1 Address of the test laboratory
GZ test site: A101, No.65, Zhuji Road, Tianhe District, Guangzhou, Guangdong, China :

Tel: +86-20-85543113 (32 lines) Fax: +86-20-38780406
4.2 Test facility : :
The test facility is recognized, certified, or accredited by the foIIowing..,ofga.n.izé{iqﬁ§;.
CNAS-Lab Code: L3394 T

---------

(identical to ISO/IEC 17025 2005 General Requirements) for the Competence of Testing and
Calibration Laboratories.

IC-Registration No.: 8374A

The 3m Alternate Test Site of CTS (Ningbo) Testing Servrce Technorogy Co., Ltd. has been
registered by Certification and Engineering Bureau of Jndustry Canada for the performance of
radiated measurements with Registration No. 8374A or‘r May 22 2044,

FCC- Regrstratron No.: 971995

Temperature: 15~35.° C
Humidity: 25+75 % /
Atmospheric pressure: 86~106 kPa

standard or equrpment is applrcable for this report
0 - The empty square: lndreafes that the listed condition,
standard or equrpment is et applrcable for this report.

The data and results referenced Jn this document are true and accurate. The reader is cautioned
that there may be errors Wlthln the calibration limits of the equrpment and facilities. The

..............
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4.6 Measurement Uncertainty

Test Item Frequency Range Uncertainty "-::::".. Note

Conduction disturbance 150kHz~30MHz +1.22dB UL (1)
Power disturbance 30MHz~300MHz +1.38dB ;.. (1 )

30MHz~300MHz +314dB5
300MHz~1000MHz +3.184B

o (1)
Sl ()

(1) This uncertainty represents an expanded uncertainty expressed at appr’oxxmately the 95%
confidence level using a coverage factor of k=2. ‘

(2) The actual EUT tested items in this test report, only applies to this' measurement uncertainty" in
part / all of the corresponding data. - Pi

Radiation emission (3m)

4.7 Test Description

4.7.1 Description of Standards and Results o
EMISSION(ETSI EN 301 489-1 V1.9.2 and ETSI EN301 489-3 V1.6.1)
Description of Test Item Standard Limits Results

Conducted disturbance
at mains terminals '~~..IIIIIII.
Conducted disturbance at

Class B PASS

telecommunication port EN 55022 2006+A1 2007 Class B N/A
Radiated disturbance EN 55022 2,996+A1 2007 Class B PASS
Harmonic current emissions EN 61000- 3-2.'.2"0051}5\2 2009 Class A PASS
Voltage fluctuations & flicker EN--6.'=.1,':(3_9Q.-3.7§.,._201 3| PASS
IMMUNITY (ETSI EN 301 489-1 V1.9.2 and ETSI EN301 489-3 V1.6.1)

o . Performance
Description of Test Item | Baelc Standard Criteria Results
Electrostatic discharge (ESD) ""'-:'.Iij' TEC ‘61000-4-2: 2008 B PASS
Radio-frequency, :-~-i]EC 61000-4-3:2006 A
Continuous radiated d|sturbance ., +A1:2007+A2:2010 PASS
Electrical fast transient (EFT) e '..IEC 61000-4-4:2012 B PASS
Surge (Input a.c. power orts T B

ge (Inp i P ) IEC 61000-4-5: 2005 PASS
Surge (Telecommunlcat|on ports) B N/A
Radio-frequency, A
Continuous conducted dlstur‘bance IEC 61000-4-6: 2008 A PASS
Voltage dips, >95% reductlon '";::5 B PASS
Voltage dips, 30%: reduct|on IEC 61000-4-11: 2004 B PASS
Voltage mterrup‘uons .............. . C PASS
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5 TEST CONDITIONS AND RESULTS

5.1 Conducted disturbance

For test instruments and accessories used see section 6 part 6.2.

5.1.1 Description of the test location
Test location:  Shielded room

5.1.2 Description of the test set-up

5.1.2.1 Operating Condition el :
The EUT is normal during the test, and the results of the maximum é@_@nation"'z{i"g recorded
5.1.2.2 Block Diagram of Test Setup i

01m Non-conductive table
Rear of EUT to be flush with = by
rear of table top
A
{/EI il 0,8 mto
— prirre ground
%/ ] plane
AE /
/l
T 0,8m
// |
AMBH g4———1
)J’ ’_/C urrent probe
ISN - | AMN
i Ll
L] I —]
Bonded to horizontal /r
ground plane 04 mfto vertlcall ground Bonded to horigontal.
‘;erence plane ground plane

Vertical ground reference plgne [EC 267105

5.1.3 Limits disturbance

Maximum RF Line Voltage (dBuV)
Frequency.. -
e Quasi-peak Level Average Level
150kHZz e - 900kHz 66 ~ 56 * 56 ~46 *
500kHz ~ i BMHz 56 46
5MHz .~ “30MHz 60 50
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5.1.4 Test result

The requirements are | Fulfilled

Band width 9kHz

Frequency range 0.15 MHz - 30 MHz

Min. limit margin >9.39 dB at 0.15 - 30 MHz

Remarks: The limits are kept. For detailed results, please see:"'
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5.1.5 Test protocol

Test point L Result: M - passed

Operation mode Normal

Remarks:

EUT Remote control quadcopter
MODEL NO. S18C

Battery 3.7V, AC 230V/50Hz for Chargirg

Operating Condition Battery 1.5V*4 for TX

Test Condition Ambient Temperature: 24°C  Humidjty: 56%:
Operator Duke s
g0 dBw e e

\ ETSI EN301489 Conduction[QP)
|

30
peak
AYG
-20
0.150 0.5 o ) [MHz] 5 30.000
No. | Frequency Factor Reading Level Limit Margin Detector
(MHz) (dB) (dBpV) | (dBpv)) | (dBpv) | (dB)
1 0.1580 10:82 | 2711 37.93 65.57 -27.64 QP
2 0.1580 -10:827 7 15.75 26.57 55.57 -29.00 AVG
3 0.1740 )83 . 28.18 39.01 64.77 -25.76 QP
4 0.1740 ©21.09 31.92 54.77 -22.85 AVG
5 0.4380 29.30 40.19 57.10 -16.91 QP
6 0.4380 21.83 32.72 47.10 -14.38 AVG
7 2.1340 28.39 39.34 56.00 -16.66 QP
8 21340, 23.90 34.85 46.00 -11.15 AVG
9 44300 25.55 36.60 56.00 -19.40 QP
10 4.4300- 4711 19.35 30.40 46.00 -15.60 AVG
11 29.9780. 1. 11.23 19.12 30.35 60.00 -29.65 QP
12 | i29.9780~-.+ ™"11.23 6.20 17.43 50.00 -32.57 AVG
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Test point: N Result: M - passed ..

Operation mode Normal 1 - not passed

Remarks: -

- .

\ ETSI EN301489 Conduction[QF)
|

el
peak
AYG
-20
0.150 0.5 [Ml-!.z] ) L 30.000
No. | Frequency Factor Readlng Level Limit Margin Detector
(MHz) (dB) (dBuVv) (dBp.V)) (dBpv) (dB)
1 0.1500 10.80 32.50 "l 66.00 -22.70 QP
2 0.1500 10.80 2728 56.00 -17.92 AVG
3 0.2020 10.81 26,55 63.53 -26.17 QP
4 0.2020 10.81 S51T56 o 53.53 -25.16 AVG
5 0.3260 10.85  {.%.27:081 5955 2162 QP
6 0.3260 10.85 28.15 49.55 -21.40 AVG
7 2.1220 10.93: 77 42.23 56.00 -13.77 QP
8 2.1220 10.93% %, 36.61 46.00 -9.39 AVG
9 25.3340 1149 ™ 29.34 60.00 -30.66 QP
10 25.3340 1440 23.90 50.00 -26.10 AVG
11 29.7100 AR 30.66 60.00 -29.34 QP
12 29.7100 1147 17.77 50.00 -32.23 AVG

Note:Level=Reading+Factor. Margin= Limit-Level
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5.2 Radiated disturbance (electric field)

For test instruments and accessories used see section 6 part 6.1.

5.2.1 Description of the test location

Test location : Semi-Anechoic chamber
Test disturbance: 3 Meter

5.2.2 Description of the test set-up

5.2.21 Operatmg Condition

5.2.2.2 Block Diagram of Test Setup

Non-conductive table

0.8m
i
Termination X
04m
o I IEC 472/05

5.2.3 Limits of disturbance (Class B) i

Y Field Strengths Limits (dBuV/m)
Fr%c\]/ll:_'ezr;cy Distan C'e.'(M.gters)
e e Peak QP Average
30 ~ 230 - 40 —
230 ~ 1000 47
1000~3008, ", 3 70 50
3000~60'bdtz"~ 3 74 54
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5.2.4 Test result
The requirements are Fulfilled
Band width 120kHz for below 1GHz, 1MHz for above 1GHz
Frequency range 30 MHz - 6000 MHz
Min. limit margin >2.48 dB at 30 - 6000 MHz
Remarks: The limits are kept. For detailed results, please see the fé'lle' :
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CTS

5.2.5 Test protocol

Test point: Horizontal Result: H - pasééd
Operation mode Normal O - not passed
Remarks:
EUT Remote control quadcopter

MODEL NO. S18C

Operating Condition

Battery 3.7V, AC 230V/50Hz for Charglng
Battery 1.5V*4 for TX

Test Condition Ambient Temperature: 24°C Humldliy"'EG%
Operator Duke
00 e e
FCC Part15 RE-Class B_30-1000MHz
[ 3, g X
: il mww.@ww
30 W
-20
30.000 h7.00 84.00 111.00 . ‘_I.SB I]I] ) 165.00 192.00 219.00 246.00 300.00 MHz
No. Frequency Facto'r' Readiné . Level Limit Margin Det.
(MHz) (dB/m) (dB|JV) (dBuV/m) (dBpV/m) (dB)
1 156.9000 -15:97 [~ 50.8% 34.87 43.50 -8.63 QP
2 197.4000 i12.83 ] 51.64 38.81 43.50 -4.69 QP
3 205.7700 *211.08.} 51.82 40.74 43.50 -2.76 QP
4 231.4200 48.94 37.30 46.00 -8.70 QP
5 267.8700 .| -:~10: 49.68 39.40 46.00 -6.60 QP
6 298.1100"] =1: 44 .41 42.49 46.00 -3.51 QP
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CENTRE OF TESTING SERVICE

80.0 dBu¥/m

FCC Part15 RE-Class B_30-1000MHz
|
|

i MMMW

-20
300.000 370.00 440.00 510.00 580.00 650.00 720.00 790.00 860.00 1000.00 MHz
No. | Frequency Factor Reading Level Limit Margin Det.
(MHz) (dB/m) (dBuV) (dBuV/m) (dBuV/m) (dB)
1 326.6000 -12.41 5549 . | “43( i 46.00 -2.92 QP
2 348.3000 -11.43 54.95%, .. ¢ 46.00 -2.48 QP
3 404.3000 -10.33 42.35 46.00 -13.98 QP
4 627.6000 -4.27 3759; 46.00 -12.68 QP
5 773.2000 -2.37 3779 46.00 -10.58 QP
6 864.2000 -0.72 3653 46.00 -10.19 QP
Above 1G
No. | Frequency Factor Readmg Level Limit Margin Det.
(MHz) (dB/m) (dBpv) (dBuVv/m) (dBuV/m) (dB)
1 3054.108 -33% | 3738 34.04 74.00 -39.96 peak
2 3054.108 3334 77 23.50 20.16 54.00 -33.84 AVG
3 3915.832 045 4. 37.77 37.32 74.00 -36.68 peak
4 3915.832 -0:45-.. [~:23.30 22.85 54.00 -31.15 AVG
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CTS

Test point: Vertical Result: M- passed
Operation mode Normal 1 - not passed
Remarks:
e -
FCC Part15 RE-Clazs B_30-1000MHz
5 I &
3I]1I
4
3WMWWW
P
-20
30.000 h7.00 84.00 111.00 138.00 155 111} 192_I]l]. ) 219.00 246.00 300.00 MH=z
No. Frequency Factor Reading -..Lev.é.i Limit Margin Det.
(MH2) (dB/m) (dBpv) | (dBuvim) (dBuVv/m) (dB)
1 31.6200 -16.25 47.24 _--30 99 40.00 -9.01 QP
2 65.1000 -20.24 3478 1454 40.00 -25.46 QP
3 118.8300 -16.79 .,.3.3,_'83.'.':_- .17.04 43.50 -26.46 QP
4 173.9100 -15.67 | .38:69 Tt 23.02 43.50 -20.48 QP
5 205.5000 -11.13 | 4,48 43 37.30 43.50 -6.20 QP
6 298.1100 -1.92 .. 3987 37.95 46.00 -8.05 QP
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CENTRE OF TESTING SERVICE ~—]
§0.0 dBu¥/m
FCC Part15 RE-Class B_30-1000MHz
—
|
12 L.
30 WM &
Pt A
-20
300.000 370.00 440.00 510.00 580.00 BSI]_I].I] ) 720.00 ) if'SI]_I]l] 860.00 1000.00 MHz
No. | Frequency Factor Reading . Le\./el" Limit Margin Det.
(MHz) (dB/m) (dBuV) (dBuV/m) (dBuV/m) (dB)
1 332.9000 -12.13 47.03 | L ! 46.00 -11.10 QP
2 351.8000 -11.32 46.95", J1-. 35 46.00 -10.37 QP
3 401.5000 -10.45 38.61 46.00 -17.84 QP
4 624.8000 -4.40 39, 63,.:_ 46.00 -10.77 QP
5 645.8000 -3.42 35. 96~ 46.00 -13.46 QP
6 855.8000 -0.46 ...~"27'.7-Q-., 46.00 -18.76 QP
Above 1G )
No. | Frequency Factor Readmg Level Limit Margin Det.
(MHz) (dB/m) (dBuV) (dBuVv/m) (dBuV/m) (dB)
1 2883.768 448 “.-.39.55/ 35.37 70.00 -34.63 peak
2 2883.768 -4.18 1. 2553 21.35 50.00 -28.65 AVG
3 3875.752 -"0:57-...-" i 38.19 37.62 74.00 -36.38 peak
4 3875.752 "'-Q.-5,_7 - 22.68 54.00 -31.32 AVG

1. 23.25

Note:Level=Reading+Factor.

Margin= Limit-Level
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5.3 Harmonic current

For test instruments and accessories used see section 6 part 6.3.
5.3.1 Description of the test location

Test location: Test location no. 1

5.3.2 Limits of harmonic current

Test configuration and procedure see clause 7.1 of standard EN 61000-3

5.3.3 Description of the test set-up

5.3.3.1 Operating Condition

The EUT is normal during the test, and the results of the maxim’ﬁth'-emanat.ion ére recorded
5.3.3.2 Block Diagram of Test Setup

M

[

s U EUT

0 g

5.3.4 Test result
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CTS

5.3.5 Test protocol

Operation mode
Remarks:

M- passed." 2
O - not passed

Normal Result:

Standard used:

EN 61000-3-2 Quasi-Stationary — Equment, class A

Observation time:

10 min

Windows width:

10 periods — (EN/IEC 61000-4-7 Edition 20025

Mains supply voltage:

Battery 3.7V, AC 230V/50Hz for Chargmg"'
Battery 1.5V*4for TX 2

Ambient Temperature: 24°C

Humidity: 56% I
Barometric Pressure: 86~106kPa G 7
E.U.T.: Remote control quadcopter ...

M/N: s18C '

Date of test: 27 May 2015

Tester: Duke

Test result

E.UT. PASS

Power Source: PASS

Check harmonics 2..40 [exception od& 2139]

Harmonic(s) > 150%:
Order (n):

Harmonic(s) with average > 100%'
Order (n):

Check odd harmonics 2139 :

Harmonic(s) with a\rerage 32, 150% Order( ): None
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%

259%
19%
Clazs &
13%

G.3%

0.0%

02508
I1=100%

01238

0.0

01238

I1=100%
02508

Harmonic Emission - IEC 61000-3-2 , EH 61000-3-2 , (EH60555-2)

2015-5-27 170835

Urtns = 2297 W P = 5178 W THD(I = 154 % Range: 0254
rms = oods A pf = 0 466 HI(h = 0026 A Venom: 230
TestTime: 10 min (100%)
Test completed, Result: PASSED
HAR-1000 EMC-Parter
Order Freq. Irms Imax < .. Status Remark
[Hz] [Al [A_]

1 50 0.0259 | 0.0285.. [T 7

2 100 0.0222 | 0:0226:] t:0800

3 150 0.0193 [0.0%196 |“2:3000

4 200 0.0158 “[-D.0159-|-6.4300

5 ' 1.1400

6 0.3000

7 0.7700

8 0.2300

9 0.4000

10 0.1840

11 0.3300

12 0.1533

13 0.2100

14 0.1314

15 0.1500

16 0.1150

17 0.1324

18 0.1022

19 0.1184

20 0.0920
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21 1050 0.0020 | 0.0020 |0.1071

22 1100 0.0019 | 0.0020 | 0.0836

23 1150 0.0019 | 0.0020 | 0.0978

24 1200 0.0019 | 0.0019 | 0.0767 gy
25 1250 0.0018 | 0.0018 | 0.0900 §
26 1300 0.0016 |0.0017 | 0.0708

27 1350 0.0015 | 0.0016 | 0.0833

28 1400 0.0015 |0.0016 | 0.0657

29 1450 0.0015 |0.0015 |0.0776

30 1500 0.0015 | 0.0015 | 0.0613

31 1550 0.0014 |0.0014 | 0.0726

32 1600 0.0013 | 0.0014 | 0.0575

33 1650 0.0012 | 0.0013 | 0.0682

34 1700 0.0012 | 0.0013 | 0.0541

35 1750 0.0011 |0.0012 | 0.0643

36 1800 0.0011 |0.0012 |O0.0511..}|

37 1850 0.0011 | 0.0012 0.0GQ&”

38 1900 0.0011 | 0.0011 |0.048%"

39 1950 0.0010 | 0.0011 .

40 2000 0.0010 | 0.0011
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5.4 Voltage fluctuations and flicker

For test instruments and accessories used see section 6 part 6.4.

5.4.1 Description of the test location

Test location : Test location no. 1

5.4.2 Limits of voltage fluctuation and flicker

Test configuration and procedure see clause 5 of standard EN 61000-3-372073..:

5.4.3 Description of the test set-up
5.4.3.1 Operating Condition

The EUT is normal during the test, and the results of the ma).(imur;{ é

................. nation are recorded
5.4.3.2 Block Diagram of Test Setup .

! Ay P
i -®—|: _—— o
' "
' "
: . v
. A Pa o2
' i =
: '
. ! EUT
' i
i 5 H.l. iy ; L3
5 @ o e——— :
: :
' i
e W
]
, ———{ +—l———o
L . i
[EC [ orimd
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5.4.4 Test result

The requirements are Fulfilled

Remarks: The limits are kept. For detailed results, please see the foIIowrﬂg page(s)

5.4.5 Test protocol

Operation mode Normal Result: H- passed
Remarks: l:l =00t passed
Standard used: EN61000-3-3 Flicker {4

Short time (Pst): 10 min

Observation time: 10 min (1 Flicker measurement) """"""""
e v 2 B0 TR
Ambient Temperature: 24°C

Humidity: 56%

Barometric Pressure: 86~106KPa L

E.UT. Remote control quadcopter

M/N: S18C ST

Date of test: 27 May 20155 e

Tester: Duke .

Maximum Flicker results

Limit Result
Pst 1.00 PASS
dc [%] 3.30 PASS
dmax [%] 4.00 PASS
dt [s] 0.50 PASS
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Flickermeter 1000-4-15 for 230VS0Hz
T T T T T T T T T T T 7 100%  Actual Flicker {Fli): 0.00
Stort erm Ficker (Pst: 0.07
I SN A O ST A U SR S S U SN S SO U SO S -9} Lirmit (Psty: 1.00
LLLLLLLLLLLLLLLLL Long-term Flicker {Pit): 0.07
A Lirmit (PIty: 0.55
i Ead e e e Eat e e e 15113 ) )
R T (N (N N N I AN I A A A B Mazximum Relative
Volt. Change (dmax):  0.00%
. Lirmit {dma); 4.00%
T e S S S S e R I: )
e e Relative Steady_state
Tt Tt T S T I I Voltage Change {dcy:  0.00%
S MU S U NN A U S S S U U S S S SO S ¥ Y91 Lirnit fdey: 3.30%
LLLLLLLLLLLLLLLLL Maximum Interval
exceeding 3.30% (dty: 0.00ms
—_— T 0% Lirnit ¢at=Lim: 200ms
o.m 0.1 1 10 100 1000 10000 Class
Flicker Emission - IEC 61000-3-3 , EH 61000-3-3 , (EHG0555-3) 2015.5-27 17:20:59
Urms = 2297 W F = 4530 W Range: 0234
rms = 0042 A pt = 0465 Wenom: 2304

TestTime:  10min (100%)
Test completed, Result: PASSED

HAR-1000 EMC-Parber
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5.5 Electrostatic discharge

For test instruments and accessories used see section 6 part 6.5.

5.5.1 Description of the test location

Test location : Test location no. 2

Battery 3.7V, AC 230V/50Hz for Charging -
Battery 1.5V*4 for TX

Power supply:

Test condition: Ambient Temperature: 24°C, Humidity:5:6°/”"
Date of test : 21~28 May 2015 :_.-":I.'- ~~~~~~~ iy
Operator : Duke i

5.5.2 Severity of levels electrostatic discharge Tt i

5.5.2.1 Severity level: Contact discharge at =4KV air discharge at %“'.é'KV.,“

------ Test Voltage
.. Air Discharge (kV)

Test Voltage
Contact Discharge (kV)..|

2 i

Level

AlWIN| =

15
Special

X

5.5.2.2 Performance criterion: B

5.5.3 Description of the test set-up
5.5.3.1 Operating Condition

The EUT Is normal during the test, ang'fthé--fesgﬁtﬁ.'ﬁ:ihe maximum emanation are recorded
5.5.3.2 Block Diagram of Test Setup A,

Typical pesitien tor
NGl BEpicE Bon

Typeeal position lor indiract
diucharge 1o HCP o Ve

Horizenial coupling
Blane (HCF)

/

Graund referanca n

Wracds o takle
A aBBm
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5.5.4 Test specification:

Contact discharge voltage: | 2 kV H 4kV
Air discharge voltage: m 2kv W 4kV M8 kV
Discharge impedance: | W 330 Q /150 pF
Discharge factor: | B >1sec.
Number of discharges: | H >10
Type of discharge: | Direct discharge

| Indirect discharge

Polarity: | m Positive

Discharge location: | Hsee photo documentatlon of the test set—up

| Mall external Iocatlons access+ble by hand

| W horizontal plate (HCP)

5.5.5 Test result
The requirements are Fulfilled

Remarks: During the test no dewat‘ron was detected to the selected operation mode(s).
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5.6 Radiated, radio-frequency, electromagnetic field

For test instruments and accessories used see section 6 part 6.6.

5.6.1 Description of the test location

Test location :

GTEM chamber

Power supply:

Battery 3.7V, AC 230V/50Hz for Charging i
Battery 1.5V*4 for TX

Test condition:

Ambient Temperature: 24°C, Humidity:56%..

Date of test

21~28 May 2015

Operator

Duke

5.6.2 Severity levels of radiated, Radio-frequency, electromagnetlc f|eld

5.6.2.1 Severity level: 3V/m

Level

i F’leld s#renght(V/m)

1

2

3

X

5.6.2.2 Performance criterion: A

5.6.3 Description of the test set-up

5.6.3.1 Operatmg Condition

5.6.3.2 Block Diagram of Test Setup

Field generating
antenna

Uniform
field area

Wiring <3 m bundled
non-inductively
to 1 m overall length

-

Mon-conducting
table

Wiring overall
length <1 m asis

Wiring =3 m or not
specified. llluminated length
shall be 1Tm

Optional anechoic material in
case of semi-anechoic chamber
to reduce floar reflections
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5.6.4 Test specification:

B 80 MHz to 1000 MHz
B 1400MHz to 2700 MHz

Frequency range:

Field strength: B 3V/m
EUT - antenna separation: H3m

. 0 ........ 7
Modulation: W AM:80 % {f

B sinusoidal 1000HZ, ;

Frequency step: B 1 % with 3 s dyvell time e

Antenna polarisation: B horizontal <" - artical

5.6.5 Test result

The requirements are Fulfilled PerformaﬂceCrlterlon A
Remarks: During the test no deviation wag-ﬁéigg-:tgd ta"fﬁé'-'selected operation mode(s).
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5.7 Electrical fast transients / Burst
For test instruments and accessories used see section 6 part 6.7.

5.7.1 Description of the test location

Test location : Test location no. 2

Power supply: Battery 1.5V*4 for TX

Battery 3.7V, AC 230V/50Hz for Charging .-:;;;.. .

Test condition:

Ambient Temperature: 24°C, Humidity:56%..

Date of test 21~28 May 2015

Duke

Operator

5.7.2 Severity levels of electrical fast transients / Burst
5.7.2.1Severity level: 21000V for AC power supply lines

Open circuit output test voltage and repetltld.ﬁ"i‘"a'.'t'ébflt'hé"impulses
Onpower port, PE i Ty ‘r/O jgnal, data and control
Level ports
V peak (KV) Repetition rate (KHz) Repe(tli<t|i_lozr)1 rate
1 0.5 50r 100 ... 5 or 100
2 1 5 or 100 5 or 100
3 2 1 5or 100
4 4 2 50r 100
X Special Special Special

5.7.2.2 Performance criterion: B

5.7.3 Description of the test set-up
5.7.3.1 Operating Condition

The EUT is normal during the test and’ the resu1ts of the maximum emanation are recorded

5.7.3.2 Block Diagram of Test Setup

Coupling/decoupling sections
shall be mounted directly on

Lines/terminals
to be tested

the reference ground plane. . Capacitor
Bonding connectors shall be \“\\_\ or clamp EUT
as short as possible. \ ~. \\ '

Lines

Electrical fast
transient/burst
generator

Ground reference plane

Copyright of this report is owned by Qentre of Te,stlng Serwce and may not be

CTS (Ningbo) Testing Servnce~TechnoIogy Co., Ltd.
2/F., South Tower, Huoju Building, No.181, Canghm Road Jlangdong Science

Tel: +86-20-85543113 (32 lines)
Complaint line: +86-20-85533471

Fax: +86 20-38780406
E-mail: cts@cts-lab.com.cn

Decoupling
network
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Insulating
support
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>
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\\ Length to be specified in the test plan
This length should

be<1m
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5.7.4 Test specification:
Coupling network: W 0.5kV m 1kV O 2kV
Coupling clamp: O 0.5kV O 1kV
Burst frequency: W 50kHz
Coupling duration: B >60s
Polarity: B positive

5.7.5 Coupling points
Cable description: AC power line: L, N, L+N
Screening: [J screened B unscrgéng
Status: [0 passive W active .
Signal transmission: B analogue ] digitéi'-~.~.__'_-
Length: Hm15m j

5.7.6 Test result :
The requirements are Fulfilled :{I,.F’é?fgrmancé"ériterion: B
Remarks: During the test no deviation w?’:;j;_ggtgg J’t‘&'the selected operation mode(s).
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5.8 Surge
For test instruments and accessories used see section 6 part 6.8.

5.8.1 Description of the test location

Test location : Test location no. 2

Battery 3.7V, AC 230V/50Hz for Charging B
Battery 1.5V*4 for TX

Power supply:

Test condition: Ambient Temperature: 24°C, Humidity: 56%..:
Date of test 21~28 May 2015
Operator : Duke

5.8.2 Severity levels of surge
5.8.2.1 Severity level: Line to line: 1KV Line to earth: £2KV ...

Level _ )
1 ~~-Zi;;~..,o 5
2 RS i10
3 b el T 20
4 20
X | e o Special

5.8.2.2 Performance Criterion: B

5.8.3 Description of the test set-up

5.8.3.1 Operating Condition

The EUT is normal during the test, and thé:resuits- of the maximum emanation are recorded

5.8.3.2 Block Diagram of Test Setup - ;

Combination wave

generator
Decoupling network ‘
C=18puF
L Ji
L — ‘I . .
AC (DC) T
power supply N —0—# ., EUT
network I R
PE '1
Earth reference
; IEC 232805
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5.8.4 Test specification:

Pulse amplitude-Power line sym.:
Source impedance: 2 Q + 18uF

Pulse amplitude-Power line unsym:
Source impedance: 12 Q + 9uF

Number of surges: B 5 Surges/Phase angle
Phase angle: HO0°

Repetition rate: B 60s

Polarity: M positive

5.8.5 Coupling points

Cable description: AC power line: L +N
Screening: O screened:.. .
Status: O passive’
Signal transmission: W analogue. .. [ digital

Length: m15m

5.8.6 Test result

The requirements are Fulfilled n’ei%_fqrmance Criterion: B

Remarks: During the test no devidtil ~w..a_s-dgt‘é§iéd to the selected operation mode(s).

Copyright of this report is owned b.y'C.e'ntre of..fé,'sting Service and may not be reproduced other than in full except with the written approval of the issuing Company.

CTS (Ningbo) Testing Service-Téehnology Co., Ltd.
2/F., South Tower, Huoju Building, No.181, Cahgh{a‘i-l’,\’_oad,Jiangdong Science and Technology Park, Ningbo, Zhejiang, China

Tel: +86-20-85543113 (32 lines) Fax: +86-20-38780406
Complaint line: +86-20-85533471 E-mail: cts@cts-lab.com.cn See Reverse For Terms And Conditions of Service

Report No.: CGZ3150521-00577-EE Page 34 of 55



CENTRE OF TESTING SERVICE l ~—]

5.9 Conducted disturbances induced by radio-frequency fields
For test instruments and accessories used see section 6 part 6.9.
5.9.1 Description of the test location

Test location : Test location no. 2

Battery 3.7V, AC 230V/50Hz for Chargmg
Battery 1.5V*4 for TX

Power supply:

Test condition: Ambient Temperature: 24°C, Hum|d|ty 56%
Date of test 21~28 May 2015
Operator : Duke Tl

5.9.2 Severity levels of conducted disturbances induced by radio- frequency flelds discharge
5.9.2.1 Severity Level: 3V 4

Level

1 1

. :

x """::331"-~-.._ Special

5.9.2.2 Performance Criterion: A
5.9.3 Description of the test set-up

5.9.3.1 Operating Condition

The EUT is normal during the test, and the results of-the maximum emanation are recorded
5.9.3.2 Block Diagram of Test Setup  +"

L3 < 0,3 m where possible

AE— EUT 50 Q
(Adxmary Screened cable | (Equipment =

equipment) \ under test)
Decoupling
device % T CDN
%/ﬁ

(L =280 pH)
50 mm = h = 30 mm 0,1m support
100 @

S ry

/J(

0,1m support

Ground reference plane

IEC 1366/02
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5.9.4 Test specification:

Frequency range:

B 0.15 MHz to 80 MHz

Test voltage:

m 3V

Modulation:

H AM: 80 %
B sinusoidal 1000Hz

Frequency step:

W 1 % with 3 s dwell time

5.9.5 Coupling points

Cable description (Port1): AC power line: L+N "~.'.~':.'.'jjj'""'j'.'_.,.""
Screening: 1 screened | unscreened

Status: [0 passive W active

Signal transmission: M analogue O d|g|ta+

Length: H03m S

5.9.6 Test result

The requirements are Fulfilled

Remarks:

Pen‘orman Cntenon A

During the test no deviation was detected to ’[her selected operation mode(s).
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5.10 Voltage dips

For test instruments and accessories used see section 6 part 6.10.

5.10.1 Description of the test location

Test location :

Test location no. 2

Power supply:

Battery 3.7V, AC 230V/50Hz for Charg|ng
Battery 1.5V*4 for TX

Test condition:

Ambient Temperature: 24°C, Hum|d|ty56%

Date of test

21~28 May 2015

Operator

Duke

5.10.2 Severity levels of voltage dips

Te(s(;ob%vel Voltage Dips (%Ut) Peéfr?tLTigg? "[.'J.Ijratlon (in period)
0 100 B! 0.5
0 100 1
70 30 25

5.10.3 Description of the test set-up
5.10.3.1 Operating Condition

Power
supply

Valtmeter

(=T
Switch 2 EUT oscilloscope

Wanaldle tranzsformer 2

Meutral (or Phaze
for :uha:s—tu:u phase o
tests)
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5.10.4 Test specification:

Nominal Mains Voltage (Vy). B AC 230V
Number of voltage fluctuations: m 3
Level of reduction(dip) / duration: W 100 %/ 10ms
Level of reduction(dip) / duration: W 100 %/ 20ms
Level of reduction(dip) / duration: B 30 % /500ms

5.10.5 Test result

The requirements are Fulfilled

Remarks:
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5.11 Voltage Short interruptions

For test instruments and accessories used see section 6 part 6.11.

5.11.1 Description of the test location

Test location : Test location no. 2

Battery 3.7V, AC 230V/50Hz for Chargmg
Battery 1.5V*4forTX o

Test condition: Ambient Temperature: 24°C, Hum|d|ty 56%
Date of test 21~28 May 2015
Operator : Duke

Power supply:

5.11.2 Severity levels of voltage short interruptions

Test Level Voltage Short Performance i .
(%Ut) Interruptions (%Ut) Crlt.enon. Dufation (in period)
0 100 TN 250

5.11.3 Description of the test set-up
5.11.3.1 Operating Condition

The EUT is normal during the test, and the results of the maX|mum emanation are recorded
5.11.3.2 Block Diagram of Test Setup 2 e

suppl
PRl Valtmeter

EUT oscilloscope

Variable transformer 2

Meutral (or Phase
for phase-io-phase ¢
tesis)

|
|
|
I
I
|
|
I
|
|
I
|
I
I
|
|
|
I
|
|
Power 1 \\h
v | . ]
|
I
I
|
1
|
I
|
I
|
|
|
I
1
|
I
I
|
|

[EC 27e0d
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5.11.4 Test specification:
Nominal Mains Voltage (Vy). B AC230V
Number of voltage fluctuations: H 3
Level of reduction(dip) / duration: W 5000 ms
5.11.5 Test result
The requirements are Fulfilled Performance Cntenon:--C

Remarks: During the test no deviation was detected to the selected operatlon mode(s).
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6 USED TEST EQUIPMENT
6.1
Radiated disturbance (Electric field
ltem Test Equipment Manufacturer Model No. Serial No, | Last Cal
1 Signal analyzer ROHDE & SCHWARZ FSIQ26 1003411 [2015/03724
2 EMI Test Receiver ROHDE & SCHWARZ ESVS 10 842885/06112014114104
3 Biconical Antenna ROHDE & SCHWARZ HK116 100221:::12045/03/24
4 Log per Antenna ROHDE & SCHWARZ HL223 -100226:-.12015/03/24
5 Log per Antenna ROHDE & SCHWARZ HLO050 { 71007186~ [2(15/03/24
6 Pre-Amplifier EMC EMC330 -.980113 % 12015/03/24
7 Pre-Amplifier EMC EMCO01 2645 980114+ .12015/03/24
8 EMI Test Software Farad EZ-EMC “-.]  N/A N/A
6.2
Conducted Disturbance .
Item Test Equipment Manufacturer Mo"dél No -..'Sérial No. | Last Cal.
1 EMI Test Receiver ROHDE & SCHWARZ ~ESCt-.. 100868 |2014/11/04
2 Artificial Mains ROHDE & SCHWARZ ,.-"':.ESH3 Z57 '1832479/025(2014/11/04
3 Artificial Mains ROHDE & SCHWARZ| - -ESH3- 2657.'.';-' 100140 |2014/11/04
4 Pulse Limiter ROHDE & SCHWARZ| ™ ESHS~22 100301 |2014/11/04
5 EMI Test Software Farad Wy N/A N/A
Harmonic Current
ltem Test Equipment B Serial No. | Last Cal.
1 Harmonic And Flicker EMC Pannér ,,,,,,, ) Harmonlcs1000 1P| 103488 |2014/11/04
Ana|yzer St
2 Harmonics-1000 EMQ,Rartrjef, N/A N/A N/A
Voltage Fluctuation and Flicker SF i
Item Test Equipment "',.-i'f._Manufacturer Model No. Serial No. | Last Cal.
1 Harmo:'c And Flicker 4., “enig, Partner  |Harmonics1000-1P| 103488 |2014/11/04
nalyzer e,
2 Harmonics-1000 <" EMC Partner N/A N/A N/A
6.5
Electrostatic Discharge -
ltem Test EqU|pment Manufacturer Model No. Serial No. | Last Cal.
1 i " Schléder SESD 200 0302016 |2015/03/24
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6.6
RF Field Strength Susceptibility _
ltem Test Equipment Manufacturer Model No. Serial No. mjr'_'é'ét'Cal
1 Signal Generator |ROHDE & SCHWARZ SMY 01 843215/014 | 2014/1 1/04-1'
2 Signal Generator |ROHDE & SCHWARZ SMLO3 102986, [ 2014/11/04
3 Amplifier KALMUS 713FC 7385-1"-1 2014141404
4 Power Meter ROHDE & SCHWARZ NRVS 842856/@4_9(__~20=1"4/-1'1/04
5 Field Probe ETS HI-6005 000750471 2014/11/11
6 RS Test Software Farad EZ-RS A [ NTA
6.7 T
Electrical Fast Transient/Burst
Item Test Equipment Manufacturer Model No. ......... .:S,é"ﬁi_al,.No Last Cal.
EMC test system e
1 Transient-1000 EMC Partner TranS|ent 101.')0~ HAR1000 78|2014/11/04
o | 3-Phase Coupling EMC Partner CON16G0 'QD_Nmoo-os 2014/11/04
Network .
3 Coupling Clamp EMC Partner S_E:F-Zi_ﬂQ"" 170302015 | 2013/11/05
4 Genecs Software EMC Partner .;N/A N/A N/A
6.8
Surge 3
ltem Test Equipment Manufacturer Model No. Serial No. Last Cal.
EMC test system
1 Transient-1000 EMC Partner s Transrent—1000 HAR1000-78| 2014/11/04
o | 3-Phase Coupling EMC Partner::. CDN1000-08| 2014/11/04
Network i
3 Coupling Clamp EMC Parthér. 0302015 |2013/11/05
4 | Genecs Software EMC Partner .= N/A N/A N/A
6.9"
Conducted Susceptibility ; ol
Item Test Equipment Manufacturer Model No. Serial No. Last Cal.
1 RF generator / Sch[oder CDG 6000 HU906007 |2014/11/04
amplifier | ;
2 CDN ':'S}'éhk’ider CDN M3 A3003008 |2014/11/04
3 CDN - ~Sehléde CDN T2 A3010005 |2014/11/04
4 Attenuator “Abschwacher DC-500MHz N/A 2014/11/04
5 EM injection clam"p' Tiithi EM101 35670 2013/11/06
6 | CDG-6000 Sof,tvvzgre R — S chloder N/A N/A N/A
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6.10
Voltage Dips
Item Test Equipment Manufacturer Model No. Serial No. . Last Cal.
1 | EMCtestsystem EMC Partner Transient-1000 | HAR1000:78 | 2014/11/04
Transient-1000 N
o | 3-Phase Coupling EMC Partner CDN1000 | CDN1000:681. 5044/ 4704
Network i Y,
3 GenecsSoftware EMC Partner N/A NAA sz N/A
6.11
\Voltage Short Interruptions P
ltem Test Equipment Manufacturer Model No. Last Cal.
1 | EMC testsystem EMC Partner Transient-1000, 2014/11/04
Transient-1000 Pt i
o | 3-Phase Coupling EMC Partner CDN1000-1CDN1000-08| 2014/11/04
Network
3 GenecsSoftware EMC Partner . N/A N/A

N/A: &
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7 TEST PHOTOGRAPHS

7.1. Photo of power line conducted emission measurement (C.E.)

R'E--ligl.qu 1G

RE above 1G
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7.3. Photo of harmonic current and flicker emission measurement (H.&F.)
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7.6. Photo of EFT/surge/Dips immunity measurement (E.F.T./Surge./Dips.)
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8 External and Internal Photos of the EUT &,
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RX External view 3

RX External view 5

Copyright of this report is owned by"C.e'ntre of T fgsting Service and may not be reproduced other than in full except with the written approval of the issuing Company.

CTS (Ningbo) Testing Service-Téehnology Co., Ltd.
2/F., South Tower, Huoju Building, No.181, Cahgt‘n_?i-E\’:oad,Jiangdong Science and Technology Park, Ningbo, Zhejiang, China

Tel: +86-20-85543113 (32 lines) Fax: +86-20-38780406
Complaint line: +86-20-85533471 E-mail: cts@cts-lab.com.cn See Reverse For Terms And Conditions of Service

Report No.: CGZ3150521-00577-EE Page 48 of 55




CENTRE OF TESTING SERVICE

RX External view 6

o JENENEEEDL

RX PCB 1 view 2
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TX External view 1
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TX External view 2

TX External view 4
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TX External view 5

TX Internal view
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TXPCB 1view 1
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Module view 2
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The following identical model(s):

W300L, W301, W302, W303,
w307, W308, W309, W310,

W314, S17, S19, S20,

S24, S25, W400, w401,
W405, W406, W407, W408,

S902, S903, S904, S905,

Belong to the tested device:

Product description: Remote control quadcopter
Model name: S18C ' %

W304,
W311,

S21,

W402,
W409,

S906,

W305,
W312,
S22,
W403,
S900,
S907,
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