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1. GENERAL PRODUCT INFORMATION

1.1.Product Function
Refer to Technical Construction Form and User Manual.

1.2. Description of Device (EUT)

Description . Flash Controller
M/N :  ES-YK5005
Power Supply . DC 12v
Operation Frequency . 433.92MHz
Modulation Technology : ASK

Antenna Type . Integral
Antenna Gain . 0dBi

1.3.Independent Operation Modes

The basic operation modes are:

1.3.1. Keep the EUT in transmitting mode.
2. TEST SITES

2.1. Test Facilities

Lab Qualifications :  Certificated by FCC, USA
Registration No.: 795647
Date of registration: November 7, 2011

Certificated by Industry Canada

Registration No.: 9868A
Date of registration: December 8, 2011

2.2.List of Test and Measurement Instruments

2.2.1. For radiated emission test

Equipment Manufacturer Model No. Serial No. Last Cal. Next Cal.

EMI Test Receiver Rohde&Schwarz ESCI 101156 Apr. 27,2014 | Apr. 27,2015

Bilog Antenna ETS-LINDGREEN 3142D 135452 Apr. 27,2014 | Apr. 27,2015

Spectrum Analyzer Agilent E4411B MY4511304 | Apr. 27,2014 | Apr. 27,2015

3m Semi-anechoic Chamber| ETS-LINDGREEN 966 KW01 Apr. 27,2014 | Apr. 27,2015

Signal Amplifier SONOMA 310 187016 Apr. 27,2014 | Apr. 27,2015

RF Cable IMRO IMRO-400 966 Cable 1# | Apr. 27,2014 | Apr. 27,2015
MULTI-DEVICE Controller | ETS-LINDGREEN 2090 126913 N/A N/A
Antenna Holder ETS-LINDGREN 2070B 00109601 N/A N/A
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3. TEST SET-UP AND OPERATION MODES

3.1.Principle of Configuration Selection

Emission: The equipment under test (EUT) was configured to measure its highest
possible radiation level. The test modes were adapted accordingly in
reference to the Operating Instructions.

3.2. Block Diagram of Test Set-up
System Diagram of Connections between EUT and Simulators

Y
Z

EUT

AXxis

(EUT: Flash Controller)
Note: By preliminary testing and verifying three axis (X, Y and Z) position of EUT transmitted status, it was
found that “X axis” position was the worst, then the final test was executed the worst condition and

test data were recorded in this report. Test data as below.

Frequency Asis Field Strength Antenna
(MHz) (dBuVv/m) Polarization
433.92 X 88.40 Vertical
433.92 Y 82.78 Vertical
433.92 z 83.27 Vertical

3.3. Test Operation Mode and Test Software
Refer to Test Setup in clause 4.

3.4. Special Accessories and Auxiliary Equipment
None.

3.5. Countermeasures to Achieve EMC Compliance
None.

3.6. Test Environment:

Ambient conditions in the test laboratory:

Iltems Actual
Temperature (C) 21~23
Humidity (Y%oRH) 50~65
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4. EMISSION TEST RESULTS

4.1. Radiated Emission Test

4.1.1. Limit 15.209 limits

FREQUENCY DISTANCE FIELD STRENGTHS LIMIT
MHz Meters uV/m dB(uV)/m
30 ~ 88 3 100 40.0
88 ~ 216 3 150 43.5
216 ~ 960 3 200 46.0
960 ~ 1000 3 500 54.0
Above 1000 3 74.0 dB(uV)/m (Peak)
54.0 dB(uV)/m (Average)

4.1.2. Fundamental and harmonics emission limits

Frequency Field Strength of Fundamental Field Strength of Harmonics
(MHz) (LtVIim@3m) | (dBuVIim@3m) | (xVim@3m) | (dByV/im@3m)
433.92 10996 80.8 1099.6 60.8

4.1.3. Restricted bands of operation

MHz MHz MHz GHz
0.090 -0.110 16.42 - 16.423 399.9 -410 45-5.15
'0.495 - 0.505 16.69475 - 16. 69"\2*’3 608 - 614 535-546
2.1735-2.1905 16.80425 - 16.8047 960 - 1240 7.25-7.75
4.125-4.128 25.5-25.67 1300 - 1427 8.025-85
4.17725-4.17775 37.5-3825 1435 - 1626.5 9.0-92
4.20725 - 420775 73 -74.6 1645.5 - 1646.5 93-95
6.215-6.218 748-752 1660 - 1710 106-127
6.26775 - 6.26825 108 - 121.94 1718.8 - 1 722.2 13.25-13.4
6.31175-6.31225 123 - 138 2200 - 2300 14,47 - 14.5
8.291 - 8.294 149.9 - 150.05 2310-2390 15.35-16.2
8.362 - 8.366 156.52475 - 156.52525 2483.5 - 2500 17.7-214
8.37625 - 8.38675 156.7-1569 2690 - 2900 22.01-23.12
8.41425 - 8.41475 162.0125 - 167.17 3260 - 3267 23.6-240
12.29-12.293 167.72-173.2 3332 -3339 312-318
12.51975 - 12.52025 240 - 285 3345.8 - 3358 36.43-36.5
12.57675 - 12.57725 322 -3354 3600 - 4400 )

All the emissions appearing within 15.205 restricted frequency bands shall not exceed the limits shown in
15.209, all the other emissions shall be at least 20dB below the fundamental emissions, or comply with 15.209
limits.
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4.1.4. Test setup

The EUT was placed on a turn table which was 0.8 m above the ground. The turn table can

rotate 360 degrees to determine the position of the maximum emission level. The EUT was set
3 m away from the receiving antenna which was mounted on an antenna tower. The measuring
antenna moved up and down to find out the maximum emission level. It moved from 1 mto 4 m

for both horizontal and vertical polarizations.

The EUT was tested in the Chamber Site. It was pre-scanned with a Peak detector from the
spectrum, and all the final readings from the test receiver were measured with the Quasi-Peak
detector.

The bandwidth of the EMI test receiver is set at 120kHz for frequency range from 30MHz to
1000 MHz. The frequency range from 30MHz to 10" harmonic (25GHz) are checked

The bandwidth of the Spectrum’s VBW is set at 3MHz and RBW is set at 1MHz for peak
emissions measurement above 1GHz and 1MHz RBW, 10Hz VBW for average emissions

measure above 1GHz.

The test data of the worst case condition(s) was reported on the following pages.

Notes:

1. Emission Level = Antenna Factor + Cable Loss + Meter Reading-Preamp Factor.

2. Measurement Uncertainty: +3.2 dB at a level of confidence of 95%.

3. For emissions above 1GHz, if peak level comply with average limit, then the average level is
deemed to comply with average limit.

4: The emission of below 30MHz is background, the data no show it.
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Test Data below 1GHz

Horizontal
1 1HLEW| (dBuVW/m)
82.5 :
il
FCYE 15C 433
55.0 s ofi
_J—I
_l—'
] 4 | 3 aphaiind .
27.5 1

30 100. 200. 300. 400. 500. 600. 7OO. 800. 900. 1000

Frequency (MHz)
FPreamp RBead Cablelintenna Limit Crrer
Fregq Factor Level Lo== Factor Level Line Limit Remark
MH= dB dBuV dE dB/rm dBuV/m dBuV/m dB

224.00 30.95 389.22 1.5 12.15 21.95 46.00 -24.05 QP
433.92 30.62 97.11 2.55 17.28 86.32 100.80 -14.48 Peak
526.64 30.72 34.68 2.94 19,22 26.12 46.00 -19.88 QF
665.35 30.30 34.54 3.69 21.77 29.50 46.00 -16,.50 QP
745.86 30.67 33.71 4.084 22.V7 29.85 46.00 -16.15 QP
ge7.84 30.27 67.27 4.67 23.39 65.06 80.80 -15.74 Peak

[n N [ - o o Y

For average:

Frequency Peak Level Duty cycle Average Level Limit Margin
MHz dBuV/m factor dBuV/m dB
433.92 86.32 -9.67 76.65 80.80 -4.15
867.84 65.06 -9.67 55.39 60.80 -5.41

Notes: 1. Average emission Level = Peak Level + Duty cycle factor
2.Duty cycle level please see clause 5.
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Vertical
Level (dBuVim
110 { )
82.5
FCE 15C 433
55.0 'EE
—l——1 3 4 L
27.5 1
GSD 100. 200. 300. 400. 500. 600. 700. 800. 900. 1000
Frequency (MHz)
Preamp Fead Cablelintenna Limit Crver
Freg Factor Level Lo=ss Factor Level Line Limit Eemark
MH= clEB dbBuV db dB/m dBuV/m dBuV/m db
1 224.00 30.95 40.63 1.03 12.15 23.36 46.00 -22.64 QP
2 433.92 30.62 899.19 2.55 17.28 88.40 100.80 -12.40 Peak
3 602.30 30.61 37.28 3.29 20.66 30.62 456.00 -15.38 QP
i 647 .89 30.80 36,65 3.5 Z21.39 30.8z 46.00 =15.18 QP
5 T45.86 30.67 34.75 4,04 22.77 30.89 46.00 -15.11 QP
[ ge7.84 30.27 69.38 4.67 23.39 67.17 80.80 -13.63 Peak
For average:
Frequency Peak Level Duty cycle Average Level Limit Margin
MHz dBuV/m factor dBuV/m dB
433.92 88.40 -9.67 78.73 80.80 -2.07
867.84 67.17 -9.67 57.50 60.80 -3.30
Notes: 1. Average emission Level = Peak Level + Duty cycle factor
2.Duty cycle level please see clause 5.
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Test Data for 1GHz~5GHz

Horizontal
anweI (dBuv/m)
75.0 FCC PART15 PK
1
2 3 4 2 3 FCC PART15 AV
= Lo
l\,,,«.-\,.m
25.0
01000 1500. 1900. 2300. 2700. 3100. 3500. 3900. 4300. 5000
Frequency (MHz)
Preamp Read Cablelintenna Limit Over
Frecg Factor Lewvel Loss Factor Level Line Limit Remark
MHz dB dBuv dE dB/m dBuV/m dBuV/m dEb
1 1301.76 2Z6.06 55.54 5.15 24.584 62.47 74.00 -11.53 Peak
2 1735.68 26.15 45.75 5.85 26.75 55.20 74.00 -15.80 Peak
3 2169.60 26.25 44.63 6.80 28.54 53.72 774.00 -20.28 Peak
4 2603.52 Z6.38 43.:29 .02 29.04 53.97 74.00 -20.03 Peak
= 3037.44 26.52 37.97 9,93 30.03 51.41 74.00 -22.59 Peak
& 3471.36 26.73 37.01 9.98 30.47 50.73 74.00 -23.27 Peak

For peak and average

Frequency Peak Level Duty cycle Average Level Limit Margin dB
MHz dBuv/m factor dBuv/m PK AV PK AV
1301.76 62.47 -9.67 52.80 80.80 | 60.80 -18.33 -8.00
1735.68 55.20 -9.67 45.53 80.80 | 60.80 | -25.60 | -15.27
2169.60 53.72 -9.67 44.05 80.80 | 60.80 | -27.08 | -16.75
2603.52 53.97 -9.67 44.30 80.80 | 60.80 | -26.83 | -16.50
3037.44 51.41 -9.67 41.74 80.80 | 60.80 | -29.39 | -19.06
3471.36 50.73 -9.67 41.06 80.80 | 60.80 | -30.07 | -19.74

Notes: 1. Average emission Level = Peak Level + Duty cycle factor
2.Duty cycle level please see clause 5.
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Vertical
muLweI (dBuVim)
75.0 FCC PART15 PK
1
2 3 4 5 B FCC PART15 AV
50.0 MM
M"H&ML’IM
25.0
61000 1500. 1900. 2300. 2700. 3100. 3500. 3900. 4300. 5000
Frequency (MHz)
Preamp Fead Cablelintenna Limit Cver
Freq Factor Level Loss Factor Lewvel Line Limit Eemark
MHz dB dBuv dEb dB/m dBuV/m dBuV/m dB
il 1301.76 26.06 59.47 5.15 :z24.84 63.40 74.00 -10.60 Peak
2 1735.68 26.15 49.089 5.85 Z6.75 55.54 74.00 -15.46 Peak
3 21e9.60 26.25 43.85 6&.80 28.54 52.94 774.00 -21.06 Peak
4 2603.52 26.38 43.07 g.02 zZ9.04 53.75 74.00 -20.25 Peak
5 3037.44 26.52 40.17 9.93 30.03 53.61 74.00 -20.39 Peak
& 3471.36 26.73 40.92 9.98 30.47 54.64 74.00 -19.36 Peak

For peak and average

Frequency Peak Level Duty cycle Average Level Limit Margin dB
MHz dBuV/m factor dBuV/m PK AV PK AV
1301.76 63.40 -9.67 53.73 80.80 | 60.80 -17.40 -7.07
1735.68 55.54 -9.67 45.87 80.80 60.80 -25.26 -14.93
2169.60 52.94 -9.67 43.27 80.80 60.80 -27.86 -17.53
2603.52 53.75 -9.67 44.08 80.80 60.80 -27.05 -16.72
3037.44 53.61 -9.67 43.94 80.80 60.80 -27.19 -16.86
3471.36 54.64 -9.67 44,97 80.80 60.80 -26.16 -15.83

Notes: 1. Average emission Level = Peak Level + Duty cycle factor
2.Duty cycle level please see clause 5.
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5. CALCULATION OF AVERAGE FACTOR

The output field strengths of specification in accordance with the FCC rules specify
measurements with an average detector. During the test, a spectrum analyzer incorporating a
peak detector was used. Therefore, a reduction factor can be applied to the resultant peak signal
level and compared to the limit for measurement instrumentation incorporating an average
detector.

The duty cycle is measured in 100 ms or the repetition cycle period, whichever is a shorter time
frame. The duty cycle is measured by placing the spectrum analyzer to set zero span at 100kHz
resolution bandwidth.

Averaging factor in dB =20log (duty cycle)

The duration of one cycle = 46.5ms

The duty cycle is simply the on-time divided the duration of one cycle

Duty Cycle = (0.975ms*11+0.325ms*14)/46.5=15.275ms / 46.5ms=0.3285

Therefore, the averaging factor is found by 20log 3285 =-9.67dB

Test plot as follows:
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6.20DB OCCUPY BANDWIDTH

6.1. Limits
According to FCC 15.231(c) requirement:
The bandwidth of the emission shall be no wider than 0.25% of the center frequency for
devices operating between 70 MHz to 900 MHz. Those devices operating above 900 MHz,
the emission spurious shall be no wider than 0.5% of the center frequency. Bandwidth is
determined at the points 20 dB down from the modulated carrier.
B.W (20dBc) Limit = 0.25% * f(MHz) = 0.25% * 433.92MHz = 1.0848MHz

Test data:
Channel Frequency 20dB Bandwidth Limit Result
(MH2) (kHz2) (MH2z)
433.92 68.97 1.0848 Pass

Test plot as follows:

3 Aglent ) |TraceNi9w

Ch Freq 433.92 MHz Trig  Free Trace
Decupied Bandwidth 1 2 3
Clear Wnte
Ref 0 dBm Atten 10 dB
#Peak | |
Log | | | | l hlax Hold
- A
dB/ ' _,/—/9‘/ \{\ ﬁ
e N e VS S— Min Hold
Center 433.9 MHz Span 1 MHz View
#Res BW 10 kHz #VBW 30 kHz Sweep 10.36 ms (401
Occupied Bandwidth Occ BW % Pwr 99.00 % Blank
143.9385 kHz vd8 200068
Transmit Freq Error 6.873 kHz vlore
¥ dB Bandwidth B8.974 kHz 1of2
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7.DWELL TIME

7.1. Limits
According to FCC 15.231(a) requirement:
A manually operated transmitter shall employ a switch that will automatically deactivate the

transmitter within not more than 5 seconds of being released.

Test Data:

Dwell time (second) Limit (second) Result
0.825s <5s Pass

Test plot as follows:

il Ll R_T I| Trace/View
Mkr1 & B25ms
Ref0 dBm Atten 10 dB -0.141 dB
Poak Trace
1 2 3
Log |
10
dB/ | am | o | | I / | ! Clear Write
[+ B ]
hax Hold
Min Hold
V1 S2
§3 FClammeirerid Lttt s i e Aot csdthosgedtd e View
An
Blank
Center 433.9 MHz Span 0 Hz 1Mo?£e
Res BW 100 kHz H#VBW 100 kHz Sweep 10 s (401 pts)
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8. PHOTOGRAPHS OF TEST SET-UP

Please see annex.

9. PHOTOGRAPHS OF THE EUT
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