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1 General Information

1.1 General Description

The equipment under test (EUT) is a transceiveSfaric Drone HD. The EUT is power by 6 x
1.5V AA size batteries. It operates at 2407MHz #24Hz. There are buttons and two joysticks.
When the buttons are pressed or joysticks are makiete are radio signals transmitting to receiver.

The brief circuit description is listed as follows:

-Ul and its associated circuit act as MCU
- U3 and its associated circuit act as RF module
-Y1l and its associated circuit act as oscillator

- K1, K2, K3, K4, K5, K6, and its associated circuit act as copter control
K10, K11, K12, K13, K14,

K15
-1C1 and its associated circuit act as power ia&gul
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1.2 Location of the test site
FCC Registered Test Site Number: 552221

Radiated emissions measurements are investigatkeihlken pursuant to the procedures of ANSI C63.4 —
2009. A Semi-Anechoic Chamber Testing Site is pdbuinvestigation and located at:

Ground Floor, Yan Hing Centre,
9 — 13 Wong Chuk Yeung Street,
Fo Tan, Shatin,
New Territories,
Hong Kong.

Conducted emissions measurements are investigatealso taken pursuant to the procedures of ANSI
C63.4 — 2009. A shielded room is located at :

Ground Floor, Yan Hing Centre,
9 — 13 Wong Chuk Yeung Street,
Fo Tan, Shatin,
New Territories,
Hong Kong.
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1.3 List of measuring equipment

Equipmen Manufacture Model No Serial No Calibration Due Da | CalibrationPerioc
EMI Test Receive R&S ESd 100152 28 Aug 201! 1lYeal
Spectrum Analyz¢ R&S FEV40 10062¢ 17 Dec 201¢ 1Yeal
Broadband Antenr Schaffne CBL6112E 271¢ 06 Jan 205 lYeal
Loop Antenn EMCQO 650z 0005662 28 Oc1 2015 1Yeal
Horn Antenn Schwarzbec! BBHA 9120C 9120C-531 24 Nov 206 2Yeals
Horn Antenn Schwarzbec BBHA 917C |BBHA917044. 18 Jur 201¢ 2Year:
Broadband P-Amplifier Schwarzbec BBV 971¢ 971¢-11¢ 24 Nov 206 2Yeals
Broadband P-Amplifier Schwarzbec BBV 971¢ 971¢-01C 17 Jur 201¢ 2Year:
Coaxial Cabl Suhne Sucoflex_10 N/A 24 Nov 206 2Yeals
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14 Measurement Uncertainty

The reported uncertainty is based on a standareraiaty multiplied by a coverage factor k=2,
providing a level of confidence of approximatel\?85

Radiated emissions

Frequency Uncertainty (L))
30MHz ~ 200MHz (Horizonta 4.63dB
30MHz ~ 200MHz (Vertica 4.65dB
200MHz ~1000MHz (Horizonte 4.45dB
200MHz ~1000MHz (Vertica 441dB

Conducted emissio
Frequency Uncertainty (L))

150kHz~30MH. 2.47dB
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2 Description of the radiated emission test
2.1 Test Procedure

Radiated emissions measurements are investigatetiken pursuant to the procedures of ANSI
C63.4 — 2009.

The equipment under test (EUT) was placed on acootuctive turntable with dimensions of 1.5m
x 1m and 0.8m high above the ground. 3m from tb& & broadband antenna mounting on the
mast received the signal strength. The turntable etated to maximize the emission level. The
antenna was then moving along the mast from 1no djrt until no more higher value was found.
Both horizontal and vertical polarization of theéeama were placed and investigated.

For below 30MHz, a loop antenna with its verticiane is placed 3m from the EUT and rotated
about its vertical axis for maximum response ahemimuth about the EUT. And the centre of the
loop shall be 1 m above the ground.

For 30MHz to 1GHz, broadband antenna with its eattand horizontal plane is placed 3m from the
EUT and rotated about its vertical and horizonxés for maximum response at each azimuth about
the EUT. And the reference point of antenna shall In above the ground.

For above 1GHz, horn antenna with its vertical hadzontal plane is placed 3m from the EUT and
rotated about its vertical and horizontal axisrfaximum response at each azimuth about the EUT.
Preamplifier and High Pass filter was used for mesments. The reference point of antenna shall be
1 m above the ground.

The device was rotated through three orthogondétermine which attitude and configuration
produce the highest emission during measurememddiated Emission measurement.
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2.2 Test Result
Peak Detector data were measured unless othertaise s

“#” means emissions appear within the restrictettsashall follow the requirement of section
15.205.

The frequencies from fundamental up to that teatimlonics were investigated, and emissions more
20dB below limit were not reported. Thus, thoséhbigf emissions were presented in next page
(section 2.3).

It was found that the EUT meet the FCC requirement.
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2.3 Radiated Emission Measurement Data

Radiated emission
pursuant to

the requirement of FCC Part 15 subpart C

Environmental condition

Paramete Recorded valt
Ambient temperatu: 22 °C
Relative humidit: 55 %
Detector: Peak RBW: 1MHz VBW: 3MHz Operation Mod@ansmission
Testing frequency range: 9kHz to 25GHz
Frequency| Polarity Reading| Transducer |Field Strength Limit at 3m | Margin
Channel (MH2) (HIV) at 3m Factor at 3m (dBuV/m) (dB)
(dBuV) (dB/m) (dBpV/m) H
2407.398 Vv 100.4 -6.3 98.1 114.0 -15.9
L #4814.569 H 61.8 2.4 64.2 74.0 -9.8
ow
#4814.861 Vv 57.6 2.4 60.0 74.0 -14.(
7222.242 H 41.0 10.8 51.8 74.0 -22.2
2452.369 Vv 104.8 -6.3 98.5 114.0 -15.%
_ #4905.672 Vv 56.7 2.4 59.1 74.0 -14.9
Middle
#4905.772 H 57.9 2.4 60.3 74.0 -13.7
#7357.136 H 43.3 10.8 54.1 74.0 -19.9
2473.911 Vv 104.1 -6.3 97.8 114.0 -16.2
Hich #4946.650 Vv 55.9 2.4 58.3 74.0 -15.7
[
g #4947.803 H 56.9 2.4 59.3 74.0 -14.7
#7420.066 H 42.1 10.8 52.9 74.0 -21.1

Remark: Other emissions more than 20dB below the &re not reported.
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2.3 Radiated Emission Measurement Data (Con't)

Radiated emission
pursuant to

the requirement of FCC Part 15 subpart C

Environmental condition

Paramete Recorded valt
Ambient temperatu: 22 °C
Relative humidit: 55 %
Detector: Average RBW: 1MHz VBW: 10Hz Operation d4o Transmission
Testing frequency range: 9kHz to 25GHz
Frequency| Polarity Reading| Transducer |Field Strength Limit at 3m | Margin
Channel (MH2) (HIV) at 3m Factor at 3m (dBuV/m) (dB)
(dBuV) (dB/m) (dBpV/m) H
2407.615 Vv 54.9 -6.3 48.6 94.0 -45.4
L #4815.249 H 37.8 2.4 40.2 54.0 -13.8
ow
#4815.244 Vv 36.5 2.4 38.9 54.0 -15.1
7222.386 H 23.8 10.8 34.6 54.0 -19.4
2452.607 Vv 55.3 -6.3 49.0 94.0 -45.(Q
_ #4905.229 H 35.5 2.4 37.9 54.0 -16.1
Middle
#4905.235 Vv 34.4 2.4 36.8 54.0 -17.2
#7357.331 H 25.3 10.8 36.1 54.0 -17.9
2473.622 Vv 55.6 -6.3 49.3 94.0 -44.7
Hich #4947.229 Vv 34.1 2.4 36.5 54.0 -17.5
[
g #4947.230 H 35.1 2.4 37.5 54.0 -16.5
#7420.298 H 24.2 10.8 35.0 54.0 -19.0

Remark: Other emissions more than 20dB below the &re not reported.
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2.3 Radiated Emission Measurement Data (Con't)
Radiated emission
pursuant to
the requirement of FCC Part 15 subpart C
Environmental condition
Paramete Recorded valt
Ambient temperatu: 24 °C
Relative humidit: 58 %
Detector: Quasi-peak
RBW: 120kHz
VBW: 300kHz
Testing frequency range: 9kHz to 25GHz Operatiodend ransmission
Frequency| Polarity | Reading| Antenna Factor Field Strength Limit at 3m| Margin
(MHz) (H/V) at 3m | and Cable Loss at 3m (dBuVv/m) (dB)
(dBuv) (dB/m) (dBuv/m)
#103.052 H 9.7 12.2 21.9 43.5 -21.6
#134.697 H 9.4 14.4 23.8 43.5 -19.7
160.576 H 9.3 11.9 21.2 43.5 -223
205.263 H 9.4 12.0 214 43.5 -22.1
#259.113 H 9.5 15.4 24.9 46.0 -211
340.968 H 10.6 16.8 27.4 46.0 -18.6
420.156 H 9.1 20.6 29.7 46.0 -16.3

Remark: Other emissions more than 20dB below thit &ire not reported.
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2.3 Radiated Emission Measurement Data (Con't)

Radiated emission
pursuant to

the requirement of FCC Part 15 subpart B

Environmental condition

Paramete Recorded valt
Ambient temperatu: 24 °C
Relative humidit: 58 %
Detector: Quasi-peak
RBW: 120kHz
VBW: 300kHz
Testing frequency range: 9kHz to 25GHz Operatioden&eceiving
Frequency| Polarity | Reading| Antenna Factor Field Strength Limit at 3m| Margin
(MHz) (H/V) at 3m | and Cable Loss at 3m (dBuVv/m) (dB)
(dBuv) (dB/m) (dBuv/m)
99.257 H 11.2 10.1 21.3 43.5 -22.2
145.764 H 8.7 14.1 22.8 43.5 -20.7
203.489 H 9.5 12.0 215 43.5 -22.0
#258.011 H 9.5 15.4 24.9 43.5 -211
339.446 H 10.5 16.8 27.3 46.0 -18.7
397.285 H 12.5 16.8 29.3 46.0 -16.7
494.012 H 10.9 20.6 315 46.0 -145

Remark: Other emissions more than 20dB below thit &ire not reported.
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3 Description of the Line-conducted Test

3.1 Test Procedure
Conducted emissions measurements are investigatealso taken pursuant to the procedures of
ANSI C63.4 — 2009. The EUT was setup as describéidel procedures, and both lines were
measured.

3.2 Test Result
No measurement is required as the EUT is a batieeyated product.

3.3 Graph and Table of Conducted Emission Measurem Data

Not Applicable
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4 Photograph

4.1 Photographs of the Test Setup for Radiated Enggn and Conducted Emission
For electronic filing, the photos are saved witerfame TSup1l.jpg to TSup6.jpg.

4.2 Photographs of the External and Internal Configrations of the EUT

For electronic filing, the photos are saved witarfame ExPhol.jpg to ExPho2.jpg and InPhol.jpg
to InPhol2.jpg.
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5 Supplementary document

The following document were submitted by applicamiq for electronic filing, the document are
saved with the following filenames:

Document Filename
ID Label/Location LabelSmp.jpg
Block Diagram BlkDia.pdf
Schematic Diagram Schem.pdf
Users Manual UserMan.pdf
Operational Description OpDes.pdf

51 Bandwidth

The plot saved in TestRpt2.pdf shows the fundaneméssion is confined in the specified band. It
shows the 20dB bandwidth met the 15.215 requirefieeritequency band 2400 to 2483.5 MHz.

The plot saved in TestRpt3.pdf shows the band exifydfil 15.209 requirement.

5.2 Duty cycle

Not Applicable
5.3 Transmission time

Not Applicable
54 Power Spectral Density

Not Applicable
5.5 Average on time

Not Applicable
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6 Appendices

Al Photos of the set-up of Radiated Emissions 3 epag
A2 Photos of External Configurations 1 page
A3 Photos of Internal Configurations 6 pages
A4 ID Label/Location 1 page
A5 Band Edge 2 pages
A6 20dB Bandwidth Plot 2 pages
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Al. Photos of the set-up of Radiated Emissions

(Front view, 30MHz — 1GHz)

(Back view, 30HMz — 1GH2z)

Tested by: /1%, Reviewed by: ?&

Mr. LEUNG Shu-kan, Ken Mr. WONG Lap-pong, Andrew
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Al. Photos of the set-up of Radiated Emissions

(Front view, 9kHz — 30MHz)

(Back view, 9kHz — 30MHz)

Tested by: /1%, Reviewed by: ?&

Mr. LEUNG Shu-kan, Ken Mr. WONG Lap-pong, Andrew
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Al. Photos of the set-up of Radiated Emissions

(Front view, 1GHz — 25GHz)

(Back view, above 1GHz — 25GHz)

Tested by: /& Reviewed by: ? &
[

Mr. LEUNG Shu-kan, Ken Mr. WONG Lap-pong, Andrew
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A2 Photos of External Configurations

(External Configuration 1)

(External Configuration 2)

Tested by: /éc, Reviewed by: Q/K

Mr. LEUNG Shu-kan, Ken Mr. WONG Lap-pong, Andrew
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A3. Photos of Internal Configurations

Internal Configuration 1

Internal Configuration 2

Tested by: /& Reviewed by: Q &
[

Mr. LEUNG Shu-kan, Ken Mr. WONG Lap-pong, Andrew
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A3. Photos of Internal Configurations

Internal Configuration 3

Internal Configuration 4

Tested by: /é Reviewed by: Q/K

Mr. LEUNG Shu-kan, Ken Mr. WONG Lap-pong, Andrew
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A3. Photos of Internal Configurations

Internal Configuration 5

Internal Configuration 6

Tested by: /& Reviewed by: ? &
[

Mr. LEUNG Shu-kan, Ken Mr. WONG Lap-pong, Andrew
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received,including interference that may t:al.use’a ﬁﬁ‘sﬁgﬁ w:tmm

ID Label 1
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A5. Band Edge

Spectrum ; L e
Ref Level 117.00 dBpv/m @ RBW (CISPR) 1 MHz
lo Att 20 d8 @ SWT 100 ms @ VBW 3MHz  Mode Auto Sweep
TOF
® 1Pk Max
M2[1] 56.74 dBpV/m)
110 dBpv/m 2.400000 GHz|
M1[1] 97.92 dBpv/m)
2.407900 GHz
100 dBpv/m F’;l
90 dBuv/m H \
80 dByv/m } i
70 deuyim i’
60 dBuvim: “"u/
50 dewv) = B kel
wvm i
WW‘”WW |
AT T e e
30 dBv/m
20 deuv/m:
Start 2.31 GHz 691 pts Stop 2.41 GHz
"

T | Measuring... muuua= 4

Lower edge (Peak measurement)

Spectrum 5
Ref Level 87,00 dBuv/m @ RBW (CISPR) 1 MHz
lo Att Ddb @ SWT 15 @ VBW 10Hz  Mode Auto FFT
TDF
@ LAy Max
M2[1] 21.88 dBpV/m)
80 dByv/m 2.400000 GHz|
Mi[1] 49.94 dBpv/m)
2.407610 GHz
70 dBvm:
60 deuvim
M1
50 dByv/m ["\
40 deuvim fl \
30 dBuv/m /!
Qmmm:. A A = [\ WAVIEE,
10 dBpv/m
0 dBpv/m
-10 dBuv/m)
Start 2.31 GHz 691 pts Stop 2.41 GHz
bid T Measuring...  @HMMNANAE a 4

Lower edge (Average measurement)
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Band Edge

Date :

Spectrum Spectrum 3 (%) (ol Spect (x)
Ref Level 107.00 dBpv/m @ RBW (CISPR) 1 MHz
lo Att 10dB @ SWT 100 ms @ VBW 3MHz  Mode Auto Sweep
TOF
@ 1Pk Max
M2[1] 54.39 dBpV/m|
100 dBpv/igt 2.4835000 GHz
M1[1] 97.86 dBpvY/m)
oy 2.4733650 GHz
90 dByim: -
‘ L7
30 dpum: \‘\
\ \
7 HBWFW
60 dBuW/m: \M E
‘ o, i
R T R PRI
50 dBpvm . ——
40 \:EBqurﬂ‘
30 dByv/m
20 r.fauvm‘,
10 dBuV}rﬁ
Start 2.47 GHz 691 pts Stop 2.5 GHz
bid | Measuring...

T »

Higher edge (Peak measurement)

Spectrum

Ref Level 77,00 dBpv/m
lo att
TOF

0dB @ SWT 15 @ VBW

@ RBW (CISPR} 1 MHz

10 Hz

Mode Auto FFT

® LAy Max

70 depvm

M2[1]

60 gBpvfm:

M1[1]

21.90 dBpv/m
2,4835000 GHz|
48.85 dBpY /m|
2.4736250 GHz

50 deuv/m ,\

40 d‘BuV.';_Ff‘w =

30 d)a»dfrr
| — \\
20 dByvim

S—

10 dByv/m:

0 dBy

-10 dBpv/m)

-20 depvym)

Start 2.47 GHz

691 pts

Stop 2.5 GHz

T

j Measuring...

CRITEIER W y

Higher edge (Average measurement)
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AG. 20dB Bandwidth Plot

Spectrum
Ref Level 107.00 dByv/m

o Att
TOF

@ LPK Max

@ RBW 100 kHz
10dB @ SWT 100 ms @ VBW 300 kHz

Maode Auto Sweep

Mi[1] 97.98 dBpv/m)
2.40789730 GHz
20.00 dB
2.959500000 MHz

813.6

100 dBpv/,

ndB
B

. _Qfactor,

90 dBuw/m:

g A
80 deRym
gi H/m:

60 depyfm

50 depv/m:

40 dBpvim:

30 dByV/m

20 deuvim

10 dBpvi
CF 2.4078973 GHz
Marker

691 pts Span 5.0 MHz

Stimulus | Response | Function | Function Result

Type | Ref | Tre |
M1| | a3
T1|
T2|

1
1

2,4078973 GHz
2.4057193 GHz
2,4086788 GHz

57.58 depv/m
72.24 depv/m
77.29 dBpv/m

nde down
ndg
Q factor

2.9595 MHz |
20,00 dB
8135 |

i X

T Feasaring—. @ANALLIID W p

Bandwidth 1 (2407MHz)

Spectrum

o ALt
TOF

Ref Level 107.00 depV/m

® RBW 100 kHz
10dB @ SWT 100 ms @ YBW 300 kHz

Mode suto Sweep

@ 1Pk Max

100 dBpv/;

Mi[1] 98.47 dBpv/m)

90 dBuw/m

A

2.45289720 GH2|

ndB 20.00 dB|

20 depvim

Bw

\Qfactor,

2.735200000 MHz
896.8

70 degin

T

60 depvjim

50 dBpvim

40 deuv/m

30 dByV/m

20 depvim

10 dBpv/m

CF 2.45289 GHz

691 pts

Span 5.0 MHz

Marker
Type | Ref | Tre |

Stimulus

Response |

Function | Function Result

M1| 1
Ti| 1
72| 1

2.4528972 GHz
24509201 GHz
2.4536642 GHz

98.47 dEgv/m
78.18 dBpV/m
78.41 dBpV/m

ndB down
ndg
0 factor

2.7352 MHz
20,00 d8
8965

[ T

] X )

Measuring...

P

ezz

Mr. LEUNG Shu-kan, Ken

Tested by:

FCC ID: VLEPL1280-T

Bandwidth 2 (2452MHz)

Reviewed by: ? &

Mr. WONG Lap-pong, Andrew

Page 30 of 31



CMA Testing

and Certification
Laboratories

B EEEE DO

TEST REPORT

Report No. . AS0076323(0) Date : 23 Dec 2014

AG. 20dB Bandwidth Plot

Spectrum

Ref Level 107.00 dByW/m @ RBW 100 kHz

lo Att 10dB @ SWT 100 ms @ VBW 300kHz Mode Auto Sweep
TOF

@ LPK Max

il Mi[1] 97.73 dBpV/m)
100 dBpv/, - 2.47388280 GHz

/ N T ndB 20.00 dB

90 deuvm By 2.199700000 MHz

“_// S Q factgr, 1124.6
=y

80 dBpv/m

. M
70 deyiv/m) ad

g
[ “
dBpy/m
|

50 depv/m:

40 dBpvim:

30 dByV/m

20 deuvim

10 dBpin
CF 2.4738973 GHz 691 pts
Marker
Type | Ref | Tre | Stimulus | Response | Function | Function Result |
M| | 3 2.4738828 GHz 97.73 dBpy/m ndB down 2.1997 MHz |

Span 5.0 MHz

T1| 1 2.4724429 GHz ?7.75 dBpv/m nds 20,00 dB
72| 1 2.4746426 GHz 77.66 dBpv/m Q factor 11246

l v T Measarina~ @IS W 4

Bandwidth 3 (2472MHz)
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