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TEST REPORT No: (5217)091-0094
Test Result Summary

BUREAU

EMISSION TEST

Test requirement: FCC Part 15 - 2015

Test Condition Test Method Test Result -
Pass Failed

Maximum Peak Conducted Output Power ANSI C63.10 D ]
Spurious RF Conducted Emission ANSI C63.10 X ]
Radiated Emission Test, ANSI C63.10 X ]
9kHz to 26.5GHz

Band-edge measurement ANSI C63.10 X ]
6dB Bandwidth of Fundamental Emission ANSI C63.10 D ]
Maximum Power Spectral Density ANSI C63.10 X ]
Duty Cycle Correction ANSI C63.10 X ]

Report Revision & Sample Re-submit History:
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BUREAU

TEST REPORT No: (5217)091-0094

Location of the test laboratory

Radiated and Conducted emissions measurements are investigated and taken pursuant to the

procedures of ANSI C63.10 — 2013. An Open Area Test Site and Full Anechoic Chamber are set up for

investigation and located at :

BUREAU VERITAS HONG KONG LIMITED, EMC CENTRE

No. 2106-2107, 21/F., Westin Centre,

26 Hung To

Road,

Kwun Tong, Kowloon,
Hong Kong

List of measuring equipment

Radiated Emission

EQUIPMENT MANUFACTURER MODEL NO. SERIAL NO. CAL. DATE CAL. DUE DATE
EMI TEST RECEIVER | R&S ESCI 100379 22-FEB-2017 21-FEB-2018
SIGNAL ANALYZER R&S FSV 40 100977 16-AUG-2016 15-AUG-2017
40GHZ
BILOG ANTENNA SCHAFFNER CBL6112D 25229 27-FEB-2016 26-FEB-2018
OPEN AREA TEST BVCPS N/A N/A 18-JUN-2016 17-JUN-2017
SITE
ANECHOIC CHAMBER | ALBATROSS M-CDC 803740044998 | 11-MAY-2016 10-MAY-2017
BICONICAL ANTENNA | R&S HK116 100179 14-APR-2016 13-APR-2018
LOG-PERIODIC R&S HL223 832369/001 07-APR-2016 06-APR-2018
DIPOLE ARRAY
ANTENNA
LOOP ANTENNA ETS-LINDGREN 6502 00102266 06-NOV-2015 05-NOV-2017
HORN ANTENNA SCHWARZBECK BBHA9120D 9120D-692 05-NOV-2016 04-NOV-2018
(1-18GHZ)
HORN ANTENNA SCHWARZBECK HWRD 750 00015 17-JUN-2016 16-JUN-2018
(7.5 - 18GHZ)
WIDEBAND HORN STEATITE QWH-SL-18-40- | 12688 03-SEP-2015 02-SEP-2017
ANTENNA K-SG
COAXIAL CABLE SUHNER N/A N/A 06-JAN-2017 05-JAN-2018
COAXIAL CABLE HUBER + SUHNER RG214 N/A 04-OCT-2016 03-0OCT-2017
Measurement Uncertainty
MEASUREMENT FREQUENCY UNCERTAINTY
9kHz to 30MHz 4.2dB

30MHz to 200MHz 4.50B

Radiated emissions 200MHZ to 1GHz 5.6dB
1GHz to 18GHz 4.7dB

18GHz to 40GHz 5.2dB

gjtx;:t“g; peak Conducted 30MHz to 18GHz 2.0dB

Remarks:-

N/A : Not Applicable or Not Available
The measurement instrumentation uncertainty would be taking into consideration on each of the test result
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BUREAU

TEST REPORT No: (5217)091-0094
Equipment Under Test [EUT]

Description of Sample:

Model Name: 614VR wifi camera

Model Number: GF614C
Additional Model Name: -
Additional Model Number: -
Additional Model information: -
Rating: 5Vd.c.

Description of EUT Operation:

The Equipment Under Test (EUT) is a NEW BRIGHT INDUSTRIAL CO., LTD of Digital Device. It
is a transceiver which operating at 2417MHz.The EUT transmit while received the corresponding
signal, Modulation by IC, and type is GFSK.

Antenna Requirement (Section 15.203)
The EUT is use of a permanently antenna. The antenna consists of 7cm long wire. It is soldered
on the PCB. The antenna is not replaceable or user serviceable. The requirements of S15.203 are
met. There are no deviations or exceptions to the specifications.

Photo of Antenna
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BUREAU
VERITAS

TEST REPORT No: (5217)091-0094
Test Results

Maximum Peak Conducted Output Power (Fundamental)

Test Requirement: FCC Part 15 Section 15.247 (b)(3)
Test Method: ANSI C63.10 Section 11.9.1.2
Test Date(s): 2017-05-04

Temperature: 25.0 °C

Humidity: 67.0 %

Atmospheric Pressure:  100.2 kPa

Mode of Operation: Transmission mode

Tested Voltage: 5Vvd.c.

Test Procedure:

Maximum Peak Conducted Output Power measurements are investigated and taken pursuant to the procedures of
ANSI C63.10 — 2013.

The RF output of the EUT was connected to spectrum analyser. All the attenuation or cable loss will be added to the
measured maximum output power. The results are recorded in dBm.

Location: Room 2106, 26 Hung To Road, Kwun Tong, Kowloon, Hong Kong

Test Setup:
Spectrum Analyzer
/\ HEERERE
- U ODOD
/‘O » EUT Antenna
/ Port
Attenuator
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BUREAU

TEST REPORT No: (5217)091-0094

Limits for Maximum Peak Conducted Output Power of Fundamental [FCC 47CFR 15.247]:

Frequency Band of Maximum Peak Conducted Output Power of
Fundamental Fundamental
(Peak)
[MHz] [dBm]
2400-2483.5 30 (1 Watt)

Test Plot of the Maximum Conducted Output Power

Spectrum 2

j& Att 30dB SWT

Ref Level 30.00 dBm Offset 10.00 dB

®

(7

RBW 1 MHz
lms @ ¥YBW 3 MHz Mode Auto Sweep

@ 1Pk Max

20 dBm

2.4170000

M1[1] 7.80 dBm

GHz

10 dBm

0 dBm

-10 dBm /
-20 dBm

;;W

-40 dBm

(MUt

[t o |

-50 dBm

-60 dBm

CF 2.417 GHz

691 pts Span 50.0 MHz

Marker
Type | Ref | Trc | X-value

| Y-value | Function | Function Result

M1 1 2,417 GHz 7.80 dBm Band Power 20.03 dBm

JI

Date: 4 MAY.2017 11:18:02

Measurement Data:

Test Result of (Transmission mode): PASS

— e —
- 04.05.2017
J Measuring...  JERDRREED gl 11:18:02

%

Frequency (MHz)

Maximum Conducted Output Power Maximum Conducted Output Power
(dBm) (Watt)

Limits
(Watt)

2417 20.03 0.101

Note: includes Antenna Factor and Cable Loss.
Receiver setting: RBW = = DTS bandwidth

VBW = 3xRBW
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TEST REPORT No: (5217)091-0094

Spurious RF Conducted Emissions Test

Test Requirement: FCC Part 15 Section 15.247(d)
Test Method: ANSI C63.10 Section 11.11.1
Test Date(s): 2017-05-04

Temperature: 25.0°C

Humidity: 67.0 %

Atmospheric Pressure:  100.2 kPa

Mode of Operation: Transmission mode

Tested Voltage: 5Vd.c.

Test Procedure:

Spurious RF Conducted Emissions Test measurements are investigated and taken pursuant to the procedures of
ANSI C63.10 — 2013.

The RF output of the EUT was connected to spectrum analyser. All the attenuation or cable loss will be added to the
measured maximum output power. The results are recorded in dBm.

Location: Room 2106, 26 Hung To Road, Kwun Tong, Kowloon, Hong Kong

Test Setup:

Spectrum Analyzer

/\ O

(]
o000
Ooood
o000 O
OogoQ

/‘O » EUT Antenna
Port

/

Attenuator
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BUREAU

TEST REPORT No: (5217)091-0094

Limits for Spurious RF Conducted Emissions Test [FCC 47CFR 15.247]:

Frequency Range Limit
[MHZz] [dBc]
30 - 25000 -20

Measurement Data:

Test Result of (Transmission mode): PASS

Il:n:: I
Spectrum 2 @] ry

Ref Level 30.00 dBm  Offset 10.00 dB @ RBW 100 kHz

& ALt 30de SWT 250 ms @ YBW 300 kHz Mode &uto Sweep
@ 1Pk Max
M4[1] -37.98 dBm
18.2240 GHz
20 dBm
MI1[1] -0.06 dBm
10 dBm 2.4330 GHz
ML
0 dBm
-10 dBm
=28-dBm D1 -19.680 dBm
-30 dBm
M2 I3 Il <
-40 dBm T 1y rLI NY [
1 M Wwwv LA L oL L el P e LT e e S
MW{M\W
ot Mt
-60 dBm
Start 30.0 MHz 691 pts Stop 25.0 GHz
Marker
Type | Ref | Trc | X-value | Y-value |  Function | Function Result |
M1 1 2,433 GHz -0.06 dBm
M2 1 3.228 GHz -37.49 dBm
M3 1 16.526 GHz -37.91 dBm
4 1 18.224 GHz -37.98 dBm
] [ Measuring... 'lllllll' “ 04"1":5:'5"::‘1': é
Date: 4 MAY.2017 11.54:46
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BUREAU

TEST REPORT No: (5217)091-0094

Radiated Emissions (9kHz - 26.5GHz)

Test Requirement:
Test Method:

Test Date(s):
Temperature:
Humidity:

Atmospheric Pressure:
Mode of Operation:
Tested Voltage:

FCC Part 15 Section 15.209
ANSI C63.10 Section 11.12.1

2017-05-05
25.0°C
67.0 %
100.2 kPa
On mode
5Vvd.c.

Limits for Radiated Emissions [FCC 47 CFR 15.209]:

Frequency Range Quasi-Peak Limits Measurement Distance
[MHZ] [uV/m] m
0.009-0.490 2400/F (kHz) 300
0.490-1.705 24000/F(kHz) 30
1.705-30 30 30
30-88 100 3
88-216 150 3
216-960 200 3
Above960 500 3
Measurement Data
Test Result of (On mode): PASS
Detection mode: Quasi-Peak
. Field
Frequency P(ﬂ"/"c;y Strength Limit | Margin (dB)

Emissions detected are more than 20 dB below the limit line(s) in
9kHz to 30MHz

Note: Field Strength includes Antenna Factor and Cable Loss.

RBW 200Hz
VBW 200Hz

Receiver setting:

BUREAU VERITAS HONG KONG LIMITED —
Kowloon Bay Office
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BUREAU

TEST REPORT No: (5217)091-0094

Measurement Data

Test Result of (On mode): PASS

Detection mode: Quasi-Peak

Field

i Strength at imi
e | oy | S| e | wagin e
(dBuV/m)
120.00 H 31.7 43.5 -11.8
156.00 H 29.4 43.5 -14.1
264.00 H 34.5 46.0 -11.5
288.00 H 36.0 46.0 -10.0
336.00 H 32.8 46.0 -13.2
960.00 H 35.1 46.0 -10.9
S Fieldh
i trength at imi
Freduency | Felay | SIS Lot | g o
(dBuV/m)
120.00 Vv 34.6 43.5 -8.9
156.00 \Y, 32.8 43.5 -10.7
264.00 Vv 26.6 46.0 -19.4
288.00 \Y, 29.8 46.0 -16.2
336.00 Vv 31.5 46.0 -14.5
960.00 \Y, 40.1 46.0 -5.9

Note: Field Strength includes Antenna Factor and Cable Loss.

Receiver setting:

RBW
VBW

120KHz
120KHz
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BUREAU

TEST REPORT No: (5217)091-0094

Measurement Data:

Test Result of (Transmission mode): PASS

Antenna Field _ Field .
. Factor & Duty- Strength Limit at Margin - | Strength Limit at Margin -
Frequency | Polarity | *~op)0 cycle at 3m — 8m — Peak at3m - 3m - Average
(MHz) (H/V) correction Peak Average
Loss (dB) Peak (dBuV/m) (dB) Average (dBuv/m) (dB)
(dB/m) (dBuV/m) H (dBuV/m) H
2400.00 H -4.8 -22.1 66.7 74.0 -7.3 **44.6 54.0 -9.4
4834.00 H 4.8 -22.1 51.4 74.0 -22.6 **29.3 54.0 -24.7
7251.00 H 12.4 -22.1 46.1 74.0 -27.9 **24.0 54.0 -30.0
9668.00 H 13.5 -22.1 46.2 74.0 -27.8 **24.1 54.0 -29.9
12085.00 H 19.6 -22.1 51.9 74.0 -22.1 **29.8 54.0 -24.2
14502.00 H 25.8 -22.1 53.8 74.0 -20.2 **31.7 54.0 -22.3
16919.00 H 21.2 -22.1 56.8 74.0 -17.2 **34.7 54.0 -19.3
19336.00 H 46.7 -22.1 56.8 74.0 -17.2 **34.7 54.0 -19.3
21753.00 H 46.9 -22.1 57.7 74.0 -16.3 **35.6 54.0 -18.4
24170.00 H 48.0 -22.1 58.2 74.0 -15.8 **36.1 54.0 -17.9
26587.00 H 48.5 -22.1 58.5 74.0 -15.5 **36.4 54.0 -17.6

# For pulse modulated devices and using measuring equipment employing a peak detection mode, properly adjusted for such factor
as pulse desensitisation.
**Duty Cycle Correction = 20Log(0.078) = -22.1dB.

Note: Field Strength includes Antenna Factor and Cable Loss.

Receiver setting: RBW = 1MHz

VBW = 1MHz
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BUREAU

TEST REPORT No: (5217)091-0094

Measurement Data:

Test Result of (Transmission mode): PASS

Antenna Field o Field -
, Factor & | DUl Strength Limit at Margin - | Strength Limit at Margin -
Frequency | Polarity Cabl cycle at 3m — 3m - Peak at 3m — 3m — Aver
(MHz) (H/V) avle | correction Peak ea Average erage
Loss (dB) Peak (dBuV/m) (dB) Average (dBuv/m) (dB)
(dB/m) (dBuV/m) | \9°H (dBuV/m) | ‘9B
2400.00 \Y -4.8 -22.1 68.7 74.0 -5.3 **46.6 54.0 -7.4
4834.00 Vv 4.8 -22.1 48.2 74.0 -25.8 **26.1 54.0 -27.9
7251.00 \Y 12.4 -22.1 45.2 74.0 -28.8 **23.1 54.0 -30.9
9668.00 \Y 13.5 -22.1 45.6 74.0 -28.4 **23.5 54.0 -30.5
12085.00 Vv 19.6 -22.1 52.1 74.0 -21.9 **30.0 54.0 -24.0
14502.00 \Y 25.8 -22.1 53.9 74.0 -20.1 **31.8 54.0 -22.2
16919.00 Vv 21.2 -22.1 56.4 74.0 -17.6 **34.3 54.0 -19.7
19336.00 \Y 46.7 -22.1 56.7 74.0 -17.3 **34.6 54.0 -19.4
21753.00 Vv 46.9 -22.1 58.2 74.0 -15.8 **36.1 54.0 -17.9
24170.00 \Y, 48.0 -22.1 57.4 74.0 -16.6 **35.3 54.0 -18.7
26587.00 Vv 48.5 -22.1 58.7 74.0 -15.3 **36.6 54.0 -17.4

# For pulse modulated devices and using measuring equipment employing a peak detection mode, properly adjusted for such factor

as pulse desensitisation.

**Duty Cycle Correction = 20Log(0.078) = -22.1dB.

Note: Field Strength includes Antenna Factor and Cable Loss.

Receiver setting: RBW = 1MHz
VBW = 1MHz
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TEST REPORT No:

BUREAU

(5217)091-0094

Band-edge Measurement

Test Requirement:
Test Method:

Test Date(s):
Temperature:
Humidity:

Atmospheric Pressure:
Mode of Operation:
Tested Voltage:

FCC 47 CFR 15.247(d)
ANSI C63.10 Section 11.13.2

2017-05-04

25.0°C

67.0 %

100.2 kPa
Transmission mode
5vd.c.

Test Limits:

In any 100kHz bandwidth outside the frequency band in which the spectrum or digitally

modulated intentional radiator is

operating, the radio frequency power that is produced by the

intentional radiator shall be at least 20 dB below that in the 100kHz bandwidth within the band
that contains the highest level of the desired power, based on either an RF conducted or a
radiated measurement. Attenuation below the general limits specified in Section 15.209(a) is

not required.

Measurement Data :

Frequency Range Radiated Emission Attenuated below the
Fundamental
[MHZz] [dB]
2399.50 -41.79
2489.41 -48.50
Spectrum 2 [©) @
Ref Level 30.00 dem  Offset 10.00 dB @ RBW 100 kHz
o Att 30de  SWT  436.1ps @ VBW 300 kHz  Mode Auto FFT
@ 1Pk Max
M3[1] ~48.50 dBm)
2.489410 GHz
20 dém Mi[1] 0.32 dBm
2.424520 GHz
10 dem
ML
0 dem
-10 dBm f \
=20-uBm——D1 -19.680 dBm
-30 dBm { \
-40 dBm s \‘
‘ ! %! M3
NPT I YTV S S — iy Jrsnsoayy —— hd
-60 dBm >
i |
Start 2.31 GHz 691 pts Stop 2.5 GHz
Marker
Type | Ref | Trc | X-value | Y-value | Function | Function Result \
M1 1 2.42452 GHz 0.32 dBm
M2 1 2.3995 GHz -41.79 dem
M3 1 2.48941 GHz -48,50 dém
vaos0

Il

| Measuring...  WRANNNEED ek 121632 7

Date: 4.MAY.2017 12:16:33
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BUREAU

TEST REPORT No: (5217)091-0094

6dB Bandwidth measurement

Test Requirement: FCC 47 CFR 15.247(a)(2)
Test Method: ANSI C63.10 Section 11.8.1
Test Date(s): 2017-05-04

Temperature: 25.0°C

Humidity: 67.0 %

Atmospheric Pressure:  100.2 kPa

Mode of Operation: Transmission mode

Tested Voltage: 5Vd.c.

Test Method:

The bandwidth is measured at an amplitude level reduced from the reference level by a specified radio. The reference
level is the level of the highest amplitude signal observed from the transmitter at the fundamental frequency. Once the
reference level is established, the equipment is conditioned with typical modulating signal to produce the wrost-case (i.e.
the widest) bandwidth.

Test Setup:
Refer to Maximum Peak Conducted Power Measurement

Measurement Data:

Fundamental Frequency 6 dB Bandwidth .
FCC Limits
[MHZz] [MHZz]
2417 18.09 2500kHz
Spectrum2 & “,EE]
Ref Level 30,00 derm  Offset 10.00 dB @ RBW 100 kHz
| Att 30 dB SWT 113.8 ps @ ¥YBW 300 kHz Mode Auto FFT
@ 1Pk Max
M1[1] -9.55 dBm
p— 2.4170000 GHz
m
ndB 6.00 dB
Bw 18.090000000 MHz
10 dBm Q factor 133.6
e P g p T
-10 dBm Ir L]I,j
-20 dBm J{
| y
-30 dBm
- a L\)\
40 dBm i T "
ey o, oo o
-60 dBm
CF 2.417 GHz 691 pts Span 50.0 MHz
Marker
Type | Ref | Trc | X-value | Y-value | Function | Function Result |
M1 1 2.417 GHz -3.55 dBm ndB down 18.09 MHz
T1 1 2.407955 GHz -17.70 dBm ndg 6.00 dB
T2 1 2.426045 GHz -16.02 dBm Q factor 133.6
A 04.05.2017
J Measuring... JRNRRENED W6 e %
Date: 4. MAY.2017 11:12:23
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1/F Pacific Trade Centre, ?}?relinl. ;he res;:!l;sellfo:lh in l;ﬂs repolrlkare not necgss{llrily int}(ijcalliye lor regre:emlalive of l}};. sllzlnisliriial qualilyl or c}lla‘liacéerislics olf
T e lot from which a test sample was taken or any similar or identical product unless specifically and expressly noted. Our report
iKai HlngHFo{?\la(g’KKoo':lN(;oon Bay’ includes all of the tests requested by you and the results thereof. You shall have thirty days from receipt of this report to request
°‘_N oon, additional testing of the samples or to notify us of any errors or omissions relating to our report, provided, however, such notice
Tel: +852 2331 0888 shall be in writing and shall specifically address the issue you wish to raise. A failure to raise such issue within the prescribed time
Fax: +852 2331 0889 shall constitute your unqualified acceptance of the completeness of this report, the tests conducted and the correctness of the report

www.cps.bureauveritas.com contents.
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BUREAU
VERITAS

TEST REPORT No: (5217)091-0094

Maximum Power Spectral Density Test

Test Requirement: FCC 47 CFR 15.247(e)

Test Method: ANSI C63.10 Section 11.10.2
Test Date(s): 2017-05-04

Temperature: 25.0°C

Humidity: 67.0 %

Atmospheric Pressure:  100.2 kPa

Mode of Operation: Transmission mode

Tested Voltage: 5Vd.c.

Test Procedure:

Maximum Power Spectral Destiny Test measurements are investigated and taken pursuant to the procedures of

ANSI C63.10 — 2013.

The RF output of the EUT was connected to spectrum analyser. All the attenuation or cable loss will be added to the
measured maximum output power. The results are recorded in dBm.

Location: Room 2106, 26 Hung To Road, Kwun Tong, Kowloon, Hong Kong

Test Setup:

Spectrum Analyzer

A A |loog
L ogogo

O00O0

OO0 00

O0O0O0

/‘O » EUT Antenna
/ Port

Attenuator
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BUREAU

TEST REPORT No: (5217)091-0094

Test Plot of the Maximum Power Spectral Density

Spectrum 2

®) (=

Ref Level 30.00 dém  Offset 10.00 dB @ RBW 100 kHz

o Att 30de SWT 1138 ps @ YBW 300 kHz Mode Auto FFT

@ 1Pk Max

20 dBm

Mi[1] 0.32 dBm
2.4245250 GHz

10 dBm

0 dBm

M1

-10 dBm

i o e

-20 dBm

| |

-30 dBm

-40 dBm

N~

LN

-60 dBm

CF 2.417 GHz

691 pts Span 50.0 MHz

Jl

] Measuring...  WERERCEED W n&?:f;él:g y

Date: 4 MAY.2017 11:48:18

Measurement Data:

Test Result of (Transmission mode): PASS

Maximum Power Spectral Density Limits
Frequency (MHz) (dBm) (dBm)
2417 0.32 8
Note: includes Antenna Factor and Cable Loss.
Receiver setting: RBW = 100kHz
VBW = 3xRBW
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TEST REPORT No: (521

BUREAU

7)091-0094

Duty Cycle Correction During 100msec:

Each function key sends

a different series of characters, but each packet period (100msec)

never exceeds a series of 3 long pulses (2.319msec) and 1 short pulse (0.8696msec).
Assuming any combination of short or long pulses may be obtained due to encoding the worst
case transmit duty cycle would be considered 3 x (2.319msec) + 1 x (0.8696msec) per
100msec = 7.8% duty cycle. Figure A show the characteristics of the pulse train for one of

these functions

Remarks:

Duty Cycle Correction = 20Log(0.078) = -22.1dB

The following figures [Figure A] show the characteristics of the pulse train for one of these

functions.

Figure A [Pulse Train]

Spectrum?2 & e
Ref Level 30.00 dBm Offset 10.00 dB @ RBW 1 MHz
| Att 30 dB @ SWT 100 ms YBW 1 MHz
@ LAP View
D3[1] -0.07 dB
870 pis
20 dém M1[1] -20.41 dBm
10 dBm 14.783 ms
0 dBrm
-10 dem M
M ‘
-20 dBm I
-30 dBm H
-40, dBm

CF 2.417 GHz 691 pts 10.0 ms/
Marker

Type | Ref | Trc | X-value | ¥-value | Function Function Result |
| M1 1 14,783 ms | -20.41 dBm

| b1 m1 1 2.319 ms | 1.92 dB

| M2 1 76,957 ms | -12.27 dBm

| p3| mz 1 869.6 ps | -0.07 dB

vy
| Mearuring. WANLRLID W oo

Date: 4 MAY.2017 12:39:59
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BUREAU
VERITAS

TEST REPORT No: (5217)091-0094

Photographs of EUT

Front View of the product

Top View of the product

Side View of the product

Rear View of the product

Bottom View of the product

Side View of the product
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TEST REPORT No: (5217)091-0094

Photographs of EUT

Inner Circuit Top View

Internal View of the product

Inner Circuit Bottom View

Internal View of the product

Inner Circuit Bottom Vew

-

Antenna
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TEST REPORT No: (5217)091-0094

Measurement of Radiated Emission Test Set Up

*kkkk End of Report *kkkk
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