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1. GENERAL INFORMATION

Applicant: Harvest One Limited
9D On Shing Industrial Building, 2-16 Wo Liu Hang Road, Fo
Tan, N.T.,Hong Kong

FCC ID: VAAWFTVG6
Product: Wireless Flash Transceiver
Trade mark:

Cactus

Model/Type reference: V6

Serial Number: N/A

Report Number: EESZG01140003-1

Sample Received Date: Jan. 16, 2014

Sample tested Date: Jan. 16, 2014 to Apr. 23, 2014

The above equipment was tested by Centre Testing International for compliance with the
requirements set forth in the FCC Rules and Regulations Part 15 and the measurement
procedure according to ANSI C63.4:2009.

2. TEST SUMMARY

The complete list of measurements is given below:

No. Test Item Rule Result
1 20dB Bandwidth FCC 15.215(c) PASS
2 Radiated Emission FCC 15.209 PASS
3 Out of Band Emission FCC 15.249 (d) PASS
4 Antenna Requirements * FCC 15.203 PASS
5 Conducted Emission (CE) FCC 15.207 PASS

*: According to Section 15.203, an intentional radiator shall be designed to ensure that no antenna other
than that furnished by the responsible party shall be used with the device. The EUT has a built in antenna
which is a short wire solder on the PCB, this is permanently attached antenna and meets the
requirements of this section.

3. MEASUREMENT UNCERTAINTY
This uncertainty represents an expanded uncertainty expressed at approximately the 95%
confidence level using a coverage factor of k=2.

Measurement items Uncertainty

Conducted Emission Test 3.2dB
Radiated Emissions / Bandedge Emission 4.5dB
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4. TEST EQUIPMENT LIST
Equipment Manufacturer Model Number | Serial Number Due Date
A CTlerc ETS-LINDGREN FACT-3 3510 07/12/2016
Accessory Equipment
Spectrum Analyzer Agilent E4443A MY45300910 01/18/2015
Receiver R&S ESCI 100435 07/19/2014
TRILOG Broadband | s chwarzbeck VULB 9163 618 06/25/2014
Multi device Controller ETS-LINGREN 2090 00057230 N/A
Horn Antenna ETS-LINGREN 3117 00057407 07/19/2014
Receiver R&S ESCI 100009 07/19/2014
LISN R&S ENV216 100098 07/19/2014

5. SUPPORT EQUIPMENT LIST

No. | Device Type Brand Model Series No. Data Cable Remark
1. Notebook DELL Vostro 3400 GYQTVP1 N/A FCC DOC
2. Mouse L.Selectron M004 02284699 Un-shielded 1.2M FCC DOC

6. PRODUCT INFORMATION

Items

Description

Rating

DC 3V

Intentional Transceiver

Intentional Transceiver

Modulation

MSK

Frequency Range

2.445796783~2.480988190GHz

Channel Number

12

Frequency list

2.445796783GHz, 2.448996002GHz, 2.452195221GHz, 2.455394440GHz,
2.458593658GHz, 2.461792877GHz, 2.464992096GHz, 2.468191315GHz,
2.471390533GHz, 2.474589752GHz, 2.477788971GHz, 2.480988190GHz

Type

PCB Antenna

Antenna gain

0dBi

Connector

fixed on board
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7.20DB BANDWIDTH MEASUREMENT

7.1 LIMITS
None

7.2 BLOCK DIAGRAM OF TEST SETUP

Spectrum Analayzer EUT

7.3 TEST PROCEDURE
1. The transmitter output (antenna port) was connected to the spectrum analyzer.

2. Set spectrum analyzer's RBW and VBW to applicable value with Peak in Max Hold.
3. A PEAK output reading and 20dB BW function in spectrum analyzer were taken.

7.4 TEST RESULT
20dB Bandwidth:

Channel Frequency (GHz) 20 dB BW (MHz)
Low 2.445796783 1.19
Middle 2.458593658 1.1
High 2.480988190 1.13
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8. RADIATED EMISSIONS MEASUREMENT

8.1 LIMITS

Page 8 of 28

(1) The field strength of emissions from intentional radiators operated within these frequency
bands shall comply with the following:

Fundamental Field strength of fundamental Field strength of harmonics
frequency (millivolts/ meter) (microvolts/ meter)
902-928 MHz 50 500
2400-2483.5 MHz 50 500
5725-5875 MHz 50 500
24.0-24.25 GHz 250 2500

(2) Emissions radiated outside of the specified frequency bands, except for harmonics, shall
be attenuated by at least 50 dB below the level of the fundamental or to the general radiated
emission limits in § 15.209 as the following , whichever is the lesser attenuation.

Frequency (MHz) Field strength (mV/m) Distance (m)
0.009-0.490 2400/F(kHz) 300
0.490-1.705 24000/F (kHz) 30

1.705-30.0 30 30
30-88 100 3
88-216 150 3
216-960 200 3
Above 960 500 3

Note: the tighter limit applies at the band edges.

8.2 BLOCK DIAGRAM OF TEST SETUP
For radiated emissions from 9kHz to 30MHz

RX Antenna

Metal Full Soldered Ground Flang

Spectrum Analyzer

FReceiver

L] ool




CTI

Report No. : EESZG01140003-1 Page 9 of 28
For radiated emissions from 30 - 1000MHz

RX Antenna

T I
[
&0cm ey 3m

For radiated emissions from 1GHz to 25GHz

Spectrum Analyzer

! Receiver o

Metal Full Soldered Ground Plane

Spectrum Analyzer
! Receiver o

8.3 TEST PROCEDURE

Below 30MHz

a. The EUT is placed on a turntable 0.8 meters above the ground in the chamber, 1 meter
away from the antenna (loop antenna). The maximum values of the field strength are
recorded by adjusting the polarizations of the test antenna and rotating the turntable.

b. For each suspected emission, the EUT was arranged to its worst case and then turn table
was turned from O degrees to 360 degrees to find the maximum reading.

c. The test frequency analyzer system was set to Peak Detect Function and Specified
Bandwidth with Maximum Hold Mode.

30MHz ~ 1GHz:
a. The EUT was placed on the non-conductive turntable 0.8 m above the ground at a
chamber.

b. Set the spectrum analyzer/receiver in Peak detector, Max Hold mode, and 100 kHz RBW.
Record the maximum field strength of all the pre-scan process in the full band when the
antenna is varied between 1~4 m in both horizontal and vertical, and the turntable is rotated
from O to 360 degrees.
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c. For each frequency whose maximum record was higher or close to limit, measure its QP
value: vary the antenna’s height and rotate the turntable from 0 to 360 degrees to find the
height and degree where EUT radiated the maximum emission, then set the test frequency
analyzer/receiver to QP Detector and specified bandwidth with Maximum Hold Mode, and
record the maximum value.

Above 1GHz:
a. The EUT was placed on the non-conductive turntable 0.8 m above the ground at a
chamber.

b. Set the spectrum analyzer/receiver in Peak detector, Max Hold mode, and 1MHz RBW.
Record the maximum field strength of all the pre-scan process in the full band when the
antenna is varied in both horizontal and vertical, and the turntable is rotated from 0 to 360
degrees.

c. For each frequency whose maximum record was higher or close to limit, measure its AV
value: rotate the turntable from 0 to 360 degrees to find the degree where EUT radiated the
maximum emission, then set the test frequency analyzer/receiver to AV value and specified
bandwidth with Maximum Hold Mode, and record the maximum value.

8.4 TEST RESULT
Note: Limit dBuV/m @3m = Limit dBuV/m @300m+ 80
Limit dBuV/m @3m = Limit dBpV/m @30m + 40

Remark : The radiation measurements are performed in X, Y, Z axis positioning > only the test worst case
mode is recorded in the report.
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A. Below 30MHz:
The test data below 30MHz are very low, so they are not recorded.

B. 30MHz ~ 1GHz:

The test data of low channel, middle channel and high channel are almost same in
frequency bands 30MHz to 1GHz, and the data of low channel are chosen as representative

in below:
H:
769 dBu¥/m
Limit: —_
M aigin:
2
-3
30000 127.00 224.00 321.00 418.00 515.00 612.00 709.00 806.00 1000.00 MHz
Reading_Level Correct Measurement Limit Margin
No. Freq. (dBuVv) Factor (dBuv/m) (dBuV/m) (dB)
MHz Peak QP  AVG dB peak QP AVG QP AVG QP  AVG P/F Comment
1 736500 2819 26.02 10.88 3907 3690 40.00 -3.10 P

2 1722667 12.19 12.07 2426 43.50 -19.24 P
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V:
76.9 dBuv/m
Limit: J—
Magin: —_—
" |
-3
30.000 127.00 224.00 321.00 418.00 515.00 612.00 709.00 806.00 1000.00 MWHz
Reading_Level Correct Measurement Limit Margin
No. Freq. (dBuV) Factor (dBuV/m) (dBuV/m) (dB)
MHz Pesk QP  AVG dB peak apP AVG aP  AVG QP  AVG  PIF Comment
1 73.6500 23.55 2098 1088 3443 3186 40.00 -8.14 P
2 3290833 9.97 16.95 2692 46.00 -19.08 P




CTI

Report No. : EESZG01140003-1
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Test Results-(Measurement Distance: 3m)_Channel low

Measurement value Limit Antenna Result
Frequency
(MHz) PK AV factor AV PK AV (HIV) (PIF)
(dBuV/m) (dB) (dBuV/m) | (dBuV/m) | (dBuV/m)
2445 .8* 93.12 114 94 H P
4891.6 45.19 74 54 H P
7337.4 39.05 74 54 H P
2445 .8* 92.29 114 94 V P
4891.6 4412 74 54 \% P
7337.4 30.21 74 54 \% P
*: fundamental frequency
Test Results-(Measurement Distance: 3m)_Channel middle
Measurement value Limit Antenna Result
Frequency
(MHz) PK AV factor AV PK AV (HIV) (PIF)
(dBuV/m) (dB) (dBpV/m) | (dBuV/m) | (dBuV/m)
2458.6* 90.06 114 94 H P
4917.2 41.19 74 54 H P
7375.8 38.03 74 54 H P
2458.6* 89.95 114 94 V P
4917.2 40.29 74 54 \% P

*: fundamental frequency
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Test Results-(Measurement Distance: 3m)_Channel high
Measurement value Limit Antenna Result
Frequency
(GHz) PK AV factor AV PK AV (HIV) (PIF)
(dBuV/m) (dB) (dBuV/m) | (dBuV/m) | (dBuV/m)
2481.0* 90.06 114 94 H P
4962.0 44 .29 74 54 H P
7443.0 36.15 74 54 H P
2481.0* 90.14 114 94 V P
4962.0 42.19 74 54 V P
7443.0 35.54 74 54 \ P

*: fundamental frequency

Remark:

1. For above 1GHz, except fundamental frequency:
PK detector: RBW=1MHz, VBW=1MHz

For above 1GHz, fundamental frequency:

PK detector: RBW=3MHz, VBW=3MHz

2. According to the emissions below 18 GHz, the data curve is lower than the limit, and the data between
18GHz to 25GHz will be lower than the limit, so they are not recorded in the report.
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9. BAND EDGE EMISSION MEASUREMENT

9.1 LIMITS

Emissions radiated outside of the specified frequency bands, except for harmonics, shall be
attenuated by at least 50 dB below the level of the fundamental or to the general radiated
emission limits in § FCC 15.209 & , whichever is the lesser attenuation.

9.2 BLOCK DIAGRAM OF TEST SETUP

Metal Full Soldered Ground Plane

Spectrum Analyzer

! Receiver o
9.3 TEST PROCEDURE
a. The EUT was placed on the non-conductive turntable 0.8 m above the ground at a
chamber.

b. Set the spectrum analyzer/receiver in Peak detector, Max Hold mode, and 1MHz RBW.
Record the maximum field strength of all the pre-scan process in the full band when the
antenna is varied in both horizontal and vertical, and the turntable is rotated from 0 to 360
degrees.

c. For each frequency whose maximum record was higher or close to limit, measure its AV
value: rotate the turntable from 0 to 360 degrees to find the degree where EUT radiated the
maximum emission, then set the test frequency analyzer/receiver to AV value and specified
bandwidth with Maximum Hold Mode, and record the maximum value.

9.4 TEST RESULT

PASS
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2.445796783GHz:
969 dBu¥/m
Limit: —_—
AVE:
LT,
1
16.9
2390.000 2397.00 240400 2411.00 2418.00 242500 243200 2433.00 244600 2460.00 MHz
Measurement value Limit Antenna Result
Frequency
(MHz) PK AV factor AV PK AV (HIV) (PIF)
(dBuV/m) (dB) (dBuV/m) | (dBuV/m) | (dBuV/m)
2400.000 27.52 74 54 H P
869 dBu¥/m
Limit: —_—
AVG:
A7
1
6.9
2390000 2397.00 240400 2411.00 2418.00 2425 00 243200 2439.00 244600 246000 MWH=z
Measurement value Limit Antenna Result
Frequency
(MHz) PK AV factor AV PK AV (HIV) (PIF)
(dBpV/m) (dB) (dBpV/m) | (dBuV/m) | (dBuV/m)
2400.000 20.38 74 54 \Y P
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2.480988190GHz:
106.0 dBu¥/m
Limit: —_—
AVEG:
1
BB
‘Wl-'
2
26.0
2479 632 248009 248059 2481.09 2481.59 248209 248253 2483.09 248359 248459 MH=z
Measurement value Limit Antenna Result
Frequency
(MHz) PK AV factor AV PK AV (HIV) (PIF)
(dBuV/m) (dB) (dBuV/m) | (dBuV/m) | (dBuV/m)
2483.500 44 .96 74 54 H P
969 dBu¥/m
Linmit: —_—
AVG:
/1
57
2
M”""""*w”\w
16.9
2479.000 2479.50 2480.00 248050 2481.00 2481.50 2482.00 2482 50 2483.00 2484 00 MWHz
Measurement value Limit Antenna Result
Frequency
(MHz) PK AV factor AV PK AV (HIV) (PIF)
(dBuV/m) (dB) (dBuV/m) | (dBuV/m) | (dBuV/m)
2483.500 43.10 74 54 \Y P
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10. CONDUCTED EMISSION TEST
10.1 LIMITS
Frequency range Limits dB(pV)
(MHz) .
Quasi-peak Average
0,15 to 0,50 66 to 56 56 to 46
0,50to 5 56 46
510 30 60 50

NOTE: 1. The lower limit shall apply at the transition frequencies.
2. The limit decreases linearly with the logarithm of the frequency in the range 0.15 to 0.50 MHz.

10.2 BLOCK DIAGRAM OF TEST SETUP

Receiver | | Support
- 0.8m L Equipment
I
l_—-:-—_l : _____
I
I

= Gound ReferencePlane

10.3 PROCEDURE OF CONDUCTED EMISSION TEST

a. The Product was placed on a nonconductive table above the horizontal ground reference
plane, and 0.4 m from the vertical ground reference plane, and connected to the main
through Line Impedance Stability Network (L.I.S.N).

b. The RBW of the receiver was set at 9 kHz in 150 kHz ~ 30MHz with Peak and AVG
detector in Max Hold mode. Run the receiver’s pre-scan to record the maximum disturbance
generated from Product in all power lines in the full band.

c. For each frequency whose maximum record was higher or close to limit, measure its QP
and AVG values and record.
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10.4 GRAPHS AND DATA

80.0 dBu¥

\ |
| B

i TR N

Limit: —_—

AVE: —_

I‘H'

peak
AVG
-20
0.150 05 [MHz] 5 30.000
Site site #1 Phase: L1 Temperature: 13
Limitt FCC CE Power: AC 120W/60Hz Humidity: 51 %
EUT: Wireless Flash Transceiver
M/N: V6
Mode: Keeping TX
Note:
Reading_Level Correct Measurement Limit Margin
No. Freq. (dBuV) Factor (dBuVv) (dBuVv) (dB)
MHz Peak QP  AVG dB peak QP AVG QP AVG QP  AVG  P/F Gomment
1 0.1620 40.74 3770 976 5050 4746 6536 5536 -1486 790 P
2 0.3460 33.31 3004 980 4311 39.84 5906 4906 -1595 -9.22
3 0.6900 30.10 2659 9.80 3990 36.39 56.00 46.00 -16.10 -98B1 P
4 12620 28.12 2277 983 3795 3260 5600 4600 -1805 -1340 P
] 1.7940 2714 2467 988 3702 3455 5600 4600 -1898 -1145 P
6 67020 31.55 2509 1000 4155 3509 6000 3000 -1845 -1491 P
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80.0 dBu¥Y
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Limit:
AVE:

i |
| r‘\ i

W‘ W AR

/ 1 AI i
W% 'Il'r'f.'.l' .'.TW"‘ Hf‘ “]IJII"Y

peak

AVE
-20
0.150 05 {MHz) 5 30.000
Site site #1 Phase: N Temperature: 18
Limitt FCC CE Power  AC 120V/60Hz Humidity: 51 %
EUT: Wireless Flash Transceiver
M/N: V6
Mode: Keeping TX
Note:
Reading_Level Correct Measurement Limit Margin
No. Freq. (dBu\V) Factor (dBuV) (dBuV) (dB)
MHz Peak QP AVG dB peak QP AVG QP AVG QpP AVG  PIF Comment
1 0.1500 4123 3420 975 5098 4395 6599 5599 1501 1204 P
2 02540 3535 3038 980 4515 4018 6162 5162 -1647 -1144 P
3 03500 3652 3204 980 4632 4184 5896 4896 1264 712 P
4 07060 28.12 2087 980 3792 3067 5600 4600 -1808 -1533 P
5 1.2059 28.83 2456 982 3865 3438 56.00 4600 -17.35 -1162 P
6 26380 2653 2081 992 3645 3073 5600 4600 -1955 1527 P




CTI

Report No. : EESZG01140003-1 Page 21 of 28

APPENDIX 1 PHOTOGRAPHS OF TEST SETUP

B
R
v

TEST SETUP OF CONDUCTED EMISSId

TEST SETUP OF RADIATED EMISSION (30MHz~1GHz)
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TEST SETUP OF RADIATED EMISSION (Above1GHz)
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APPENDIX 2 PHOTOGRAPHS OF EUT
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View of external EUT-5
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_ View of external EUT-6

7\ Hotline
CENTRE TESTING INTERNATIONAL CORPORATION www.cti-cert.com E-mail:info@cti-cert.com @ 400-6788-333
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View of internal EUT-2

7\ Hotline
CENTRE TESTING INTERNATIONAL CORPORATION www.cti-cert.com E-mail:info@cti-cert.com @ 400-6788-333
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View of internal EUT-4

7\ Hotline
CENTRE TESTING INTERNATIONAL CORPORATION www.cti-cert.com E-mail:info@cti-cert.com @ 400-6788-333
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View of internal EUT-5

View of internal EUT-6

*** End of Report ***

The test report is effective only with both signature and specialized stamp, The result(s) shown in this

report refer only to the sample(s) tested. Without written approval of CTI, this report can’t be reproduced
except in full.
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