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REPORT NO: 10874163 DATE: December 16, 2015
FCC ID: 2AA9MFGD212 IC: 20430-FGD212

1. ATTESTATION OF TEST RESULTS

COMPANY NAME: Fibar Group S.A.
Ul. Lotnicza 1
Poznan, Poland 60-453

EUT DESCRIPTION: Radio controlled automated light dimmer
MODEL: FGD212
SERIAL NUMBER: Not Serialized
DATE TESTED: September 18 — December 2, 2015
APPLICABLE STANDARDS
STANDARD TEST RESULTS
CFR 47 Part 15 Subpart C Pass
INDUSTRY CANADA RSS-210 Issue 8 Annex A2.9 Pass
INDUSTRY CANADA RSS-GEN Issue 4 Pass

UL LLC tested the above equipment in accordance with the requirements set forth in the above
standards. All indications of Pass/Fail in this report are opinions expressed by UL LLC based on
interpretations and/or observations of test results. Measurement Uncertainties were not taken
into account and are published for informational purposes only. The test results show that the
equipment tested is capable of demonstrating compliance with the requirements as documented
in this report.

Note: The results documented in this report apply only to the tested sample, under the
conditions and modes of operation as described herein. This document may not be altered
or revised in any way unless done so by UL LLC and all revisions are duly noted in the
revisions section. Any alteration of this document not carried out by UL LLC will constitute
fraud and shall nullify the document. This report must not be used by the client to claim
product certification, approval, or endorsement by NVLAP, NIST, any agency of the Federal
Government, or any agency of any government.

Approved & Released For

UL LLC By: Tested By:
Bart Mucha Vincent Sabalvaro
Staff Engineer EMC WISE Engineer
Consumer Technology

UL LLC UL LLC
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REPORT NO: 10874163 DATE: December 16, 2015
FCC ID: 2AA9MFGD212 IC: 20430-FGD212

2. TEST METHODOLOGY

The tests documented in this report were performed in accordance with ANSI C63.10-2013,
FCC CFR 47 Part 2, FCC CFR 47 Part 15, RSS-GEN Issue 4, and RSS-210 Issue 8.

3. FACILITIES AND ACCREDITATION

The test sites and measurement facilities used to collect data are located at 333 Pfingsten
Road, Northbrook, IL 60062 USA.

UL NBK is accredited by NVLAP, Laboratory Code 100414-0. The full scope of accreditation
can be viewed at http://ts.nist.gov

4. CALIBRATION AND UNCERTAINTY
4.1. MEASURING INSTRUMENT CALIBRATION

The measuring equipment utilized to perform the tests documented in this report has been
calibrated in accordance with the manufacturer's recommendations, and is traceable to
recognized national standards.

4.2. SAMPLE CALCULATION

Sample Calculations

Radiated Field Strength and Conducted Emissions data contained within this report is
calculated on the following basis:

Field Strength (dBuV/m) = Meter Reading (dBuV) + AF (dB/m) - Gain (dB) + Cable Loss (dB)
Conducted Voltage (dBuV) = Meter Reading (dBuV) + Cable Loss (dB) + LISN IL (dB)
Conducted Current (dBuA) = Meter Reading (dBuV) + Cable Loss (dB) - Transducer Factor
(dBohms)
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4.3.

MEASUREMENT UNCERTAINTY

Where relevant, the following measurement uncertainty levels have been estimated for tests
performed on the apparatus:

Test Range Equipment Uncertainty k=2
Radiated Emissions | 30-200MHz Bicon 10m Horz 4.27dB
Radiated Emissions | 30-200MHz Bicon 10m Vert 4.28dB
Radiated Emissions | 200-1000MHz | LogP 10m Horz 3.33dB
Radiated Emissions | 200-1000MHz | LogP 10m Vert 3.39dB
Radiated Emissions | 30-200MHz Bicon 3m Horz 3.30dB
Radiated Emissions | 30-130MHz Bicon 3m Vert 4.84dB
Radiated Emissions | 130-200MHz Bicon 3m Vert 4.94dB
Radiated Emissions | 200-1000MHz | LogP 3m Horz 3.46dB
Radiated Emissions | 200-1000MHz | LogP 3m Vert 4.98dB
Radiated Emissions | 1-6GHz Horn 5.02dB
Radiated Emissions | 6-18GHz Horn 5.34dB
Radiated Emissions | 18-26GHz Horn 6.60dB
Conducted Ant Port | 30MHz-26GHz | Spectrum Analyzer | 2.94

Uncertainty figures are valid to a confidence level of 95%.
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5. EQUIPMENT UNDER TEST

5.1. DESCRIPTION OF EUT

The EUT, Dimmer 2, is a 908MHz transceiver. It is AC powered. The transmitter utilizes Z-wave
technologies to communicate with other devices for home automation. The EUT can be
configured with the Bypass 2 for use with low-powered loads

The radio device is manufactured by Fibar Group S.A..

5.2. MAXIMUM OUTPUT E-FIELD STRENGTH

The transmitter has a maximum output peak E-field as follows:

Frequency Range Mode Configuration Output PK E-field Strength
(MHz) (dBuV/m)*
908.4-916.0 X With Bypass 2 93.10
908.4-916.0 X Without Bypass 2 93.29

*Note: PK detector measurements shown, but are below the QP Limits

5.3. DESCRIPTION OF AVAILABLE ANTENNAS

The radio utilizes a quarter-wave monopole copper antenna wire soldered to pcb and lead out of
the case.

5.4. WORST-CASE CONFIGURATION AND MODE

The EUT, Dimmer 2, was set in worst axis as found in preliminary testing. Z-axis is the worst
axis. The EUT can be configured with the Bypass 2 for use with low-powered loads. The worst
case configuration is when the Dimmer 2 is configured without the Bypass 2.
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5.5.

SUPPORT EQUIPMENT

DESCRIPTION OF TEST SETUP

Support Equipment List

Description Manufacturer Model Serial Number FCCID
Bypass 2 Fibar FGS-002 Not Serialized n/a
Momentary Switch - - - -
/O CABLES
1/0 Cable List
Cable |Port # of identical |Connector Cable Type |Cable Remarks
No ports Type Length (m)
0 Enclosure |- Non-Electrical |- - None
1 AC 2 Wire AC >3m None
2 Load 1 Wire AC >3m None
3 Switch 3 Wire AC >3m None
TEST SETUP

The EUT is programmed for continuous TX mode
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SETUP DIAGRAM FOR TESTS
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SETUP FOR DIGITAL DEVICE TESTS

SUPPORT EQUIPMENT

Support Equipment List
Description Manufacturer Model Serial Number FCCID
Bypass 2 Fibar FGS-002 Not Serialized -
Momentary Switch - - - -
Light Bulb - - - -
/O CABLES

1/0 Cable List

Cable |Port # of identical |Connector Cable Type |Cable Remarks
No ports Type Length (m)
0 Enclosure |- Non-Electrical |- - None
1 AC 2 Wire AC >3m None
2 Load 1 Wire AC >3m None
3 Switch 3 Wire AC >3m None
TEST SETUP

The EUT is configured with light bulb, where the brightness is set using the momentary switch. The EUT
is not set to transmit.
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SETUP DIAGRAM FOR DIGITAL DEVICE TESTS
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6. TEST AND MEASUREMENT EQUIPMENT

The following test and measurement equipment was utilized for the tests documented in this report:

Test Equipment List

Description Manufacturer Model T No. | Cal Date | Cal Due
Radiated Software UL UL EMC Ver 9.5, July 22, 2014
Conducted Software UL UL EMC Ver 9.5, May 17 2012
EMI Test Receiver Rohde & Schwarz |[ESR EMCA4377 4/20/2015 4/20/2016
Transient Limiter Electro-Metrics EM7600-2 EMC4224 ([N/A N/A
HighPass Filter Solar Electronics |2803-150 EMC4327 ([N/A N/A
Attenuator HP 84948 2831A0083{N/A N/A
LISN - L1 Solar 8602-50-TS-50-NEMC4052 1/15/2015 1/15/2016
LISN - L2 Solar 8602-50-TS-50-NEMC4064 1/9/2015 1/9/2016
Signal Analyzer Agilent PXA EMC4360 12/19/2014 12/19/2015
Near Field Probe EMCO 7405 1270|N/A N/A
Test Receiver Rhode & Schwarz [ESCI EMC4328 12/18/2014 12/30/2015
Log-P Antenna Chase UPA6109 EMC4258 4/27/2015 4/27/2016
Bicon Antenna Electro-Metrics VBA6106A EMC4323 12/18/2014 12/31/2015
Loop Antenna EMCO 6502/1 EMC4026 3/18/2014 3/18/2015
Antenna Array UL BOMS EMC4276 12/1/2014 12/31/2015
Test Receiver Rhode & Schwarz [ESU EMC4323 12/16/2014 12/30/2015
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7. TEST RESULTS

LIMITS

20 dB AND 99% BANDWIDTH

None; for reporting purposes only.

TEST PROCEDURE

The transmitter output is connected to the spectrum analyzer. The RBW is set to 1% to 3% of the
Occupied bandwidth. The VBW is set to 3 times the RBW. The sweep time is coupled. The spectrum

analyzer internal 99% bandwidth function is utilized.

RESULTS
Channel Frequency 20 dB Bandwidth 99% Bandwidth
(MHz) (kHz) (kHz)
Low 908.4 87.27 88.139
Middle 908.44 98.02 95.687
High 916 124.6 114.18
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99% BANDWIDTH

99% BANDWIDTH LOW CH

REF S0 DC SENSE!INT]

ALIGN AUTO

02:20:19PM Oct 23, 2015

L
[Center Freq 908.400000 MHz

#IFGain:Low

—— Trig:Free Run
#Atten: 0 dB

| Center Freq: 908.400000 MHz
Avg|Hold: 1001100

Radio Std: None

Radio Device: BTS

10 dBidiv Ref -50.00 dBm

Trace/Detector

Log
60.0

Clear Write

Center 908.4 MHz

|#Res BW 3 kHz #/BW 9.1 kHz

Span 200 kHz
#Sweep 101 ms

Average|

Max Hold|

Min Hold|

Occupied Bandwidth Total Power

88.139 kHz
-1.869 kHz OBW Power
88.70 kHz x dB

Transmit Freq Error
x dB Bandwidth

-67.7 dBm

Detector|
Sample >
Man

99.00 %
-20.00 dB

‘s‘rA‘rUs ‘
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99% BANDWIDTH MID CH

Agilent Spectrum Analyzer - Occupied BW. T

REF S0 DC

SEMSEINT

ALIGN AUTO

02:18:48PM Oct 23, 2015

z
[Center Freq 908.440000 MHz

‘ Center Freq: 908.440000 MHz

#IFGain:Low

—— Trig:Free Run
#Atten: 0 dB

Radio Std: None

Avg|Hold: 100/100

Radio Device: BTS

10 dBidiv
Log

Ref -50.00 dBm

Trace/Detector

-60.0

Clear Write

Center 908.4 MHz
|#Res BW 3 kHz

#VBW 9.1 kHz

Span 200 kHz

#Sweep 101 ms —0o0-——ouou—d

Average|

Max Hold|

Min Hold

Occupied Bandwidth

Transmit Freq Error
x dB Bandwidth

Total Power

95.687 kHz

-1.700 kHz
98.47 kHz

OBW Power
x dB

-70.3 dBm

Detector|
Sample M|
Man

99.00 %
-20.00 dB

‘STATUS |
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99% BANDWIDTH HIGH CH

Agilent Spectrum Analyzer - Dccupied BW =

REF 506 DC SENSEINT]

ALIGW AUTC DZ‘.23‘21PM Oct 23,2015

E
[Center Freq 916.000000 MHz

#IFGain:Low

| Center Freq: 916.000000 MHz
—»— Trig:Free Run
#Atten: 0 dB

Radio Std: None

Avg|Hold: 1001100

Radio Device: BTS

10 dBidiv
Log

Ref -50.00 dBm

Trace/Detector

-50.0

Clear Write

Center 916 MHz

|#Res BW 3 kHz #VBW 9.1 kHz

Span 200 kHz
#Sweep 101 ms

Average

Max Hold|

Min Hold|

Occupied Bandwidth
114.18 kHz

-1.929 kHz
123.7 kHz

Total Power

Transmit Freq Error
x dB Bandwidth

OBW Power
x dB

-73.9 dBm

Detector,
Sample »
Man

99.00 %
-20.00 dB

‘STATUS ‘
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20dB BANDWIDTH

20dB BANDWIDTH LOW CH

REF S0 DC

SENSE!INT]

ALIGN AUTO 02:21:32PM Oct 23, 2015

L
[Center Freq 908.400000 MHz

#IFGain:Low

| Center Freq: 908.400000 MHz
—— Trig:Free Run
#Atten: 0 dB

Radio Std: None
Avg|Hold: 1001100
Radio Device: BTS

10 dBidiv Ref -50.00 dBm

Trace/Detector

Log
60.0

Clear Write

Center 908.4 MHz
|#Res BW 3 kHz

#/BW 9.1 kHz

Span 200 kHz
#Sweep 101 ms

Average|

Max Hold|

Min Hold|

Occupied Bandwidth

87.339 kHz
-2.227 kHz
87.27 kHz

Transmit Freq Error
x dB Bandwidth

Total Power -67.3 dBm

Detector|
Peak»
Man

OBW Power
x dB

99.00 %
-20.00 dB

‘s‘rA‘rUs ‘

Page 17 of 72

UL LLC
333 Pfingsten Rd., Northbrook, IL 60062, USA

FORM NO: CCSUP4701i
TEL: (847) 272-8800

This report shall not be reproduced except in full, without the written approval of UL LLC



REPORT NO: 10874163
FCC ID: 2AASMFGD212

DATE: December 16, 2015
IC: 20430-FGD212

20dB BANDWIDTH MID CH

Agilent Spectrum Analyzer - Occupied BW. T

REF S0 DC

SEMSEINT 02:17:28PM Oct 23, 2015

ALIGN AUTO

z
[Center Freq 908.440000 MHz

‘ Center Freq: 908.440000 MHz Radio Std: None

#IFGain:Low

—— Trig:Free Run Avg|Hold: 100/100

#Atten: 0 dB Radio Device: BTS

10 dBidiv
Log

Ref -50.00 dBm

Trace/Detector

-60.0

Clear Write

Center 908.4 MHz
|#Res BW 3 kHz

Span 200 kHz

#VBW 9.1 kHz #Sweep 101 ms

Average|

Max Hold|

Min Hold

Occupied Bandwidth

Transmit Freq Error
x dB Bandwidth

95.159 kHz

-1.288 kHz
98.02 kHz

Total Power -70.6 dBm

Detector|
PeakP
Man

OBW Power
x dB

99.00 %
-20.00 dB

‘STATUS |
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20dB BANDWIDTH HIGH CH

REF 506 DC SENSEINT]

ALIGW AUTC

DZ‘.22‘42 PM Oct 23, 2015

E
[Center Freq 916.000000 MHz

#IFGain:Low

—»— Trig:Free Run
#Atten: 0 dB

| Center Freq: 916.000000 MHz
Avg|Hold: 1001100

Radio Std: None

Radio Device: BTS

10 dBidiv Ref -50.00 dBm

Trace/Detector

Log
-60.0

Clear Write

Center 916 MHz

|#Res BW 3 kHz #VBW 9.1 kHz

Span 200 kHz
#Sweep 101 ms

Average

Max Hold|

Min Hold|

Occupied Bandwidth Total Power
115.31 kHz
-2.189 kHz OBW Power

124.6 kHz x dB

Transmit Freq Error
x dB Bandwidth

-73.5 dBm

Detector|
Peak»
Man

99.00 %
-20.00 dB

‘STATUS ‘
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7.2 RADIATED EMISSIONS

LIMIT

IC RSS-210, A2.9
FCC 15.249

Operation within the bands 902-928 MHz, 2400-2483.5 MHz, 5725-5875 MHZ, and 24.0—
24.25 GHz.

(a) Except as provided in paragraph (b) of this section, the field strength of emissions from
intentional radiators operated within these frequency bands shall comply with the following:

Fiald Fi=ld
sirength of strangth of
Fundamesntal frequency fundamsntal | harmonics
(rnillivaltss (rmicrovolts !
metsr) mestar)
Qo2L28 MHz ... 50 RO0
2400-24835 MHz ... 50 RO0
EF2E-BRTE MHz ... 50 RO0
2402425 GHz ... 250 2500

(d) 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, whichever is the lesser attenuation.

) Measure-

Fraquancy (MHz) (mli:é?ﬂ%lnalllgpr?atgr] W?;ntclﬂa-
(metars)

0.008-0480 ... | 2400F(kHZ) Al
0AS-1T05 e | 24000F(kHZ) 30
1705200 . |30 30
B0-B8 e 100 3
822168 ... 160 3
216880 L | 200 3
Abowve 980 ... | 500 3

“Except as provided in paragraph (g), fundamental emis-
sions from intentional radiators opsrating under this ssction
shall not be kcated in the frequancy bands 54-72 MHz, 7&-
88 MHz, 174-216 MHz or 470208 MHz. However, oparation
within thess frequency bands is permitted under other sec-
tions of thiz part, &.g., $§15.231 and 15241,

Page 20 of 72

UL LLC FORM NO: CCSUP4701i
333 Pfingsten Rd., Northbrook, IL 60062, USA TEL: (847) 272-8800
This report shall not be reproduced except in full, without the written approval of UL LLC



REPORT NO: 10874163 DATE: December 16, 2015
FCC ID: 2AA9MFGD212 IC: 20430-FGD212

RESULTS
C63.10 sect. 4.1.4.2.3 (e) Average voltage measurements using spectrum analyzer reduced
video bandwidth

PK: RBW 1MHz, VBW 1MHz
AV: RBW 1MHz, VBW 10Hz
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7.2.1. FUNDAMENTAL FREQUENCY RADIATED EMISSION

Fibar
Dimmer2

Tx Z-Axis
120Vac60Hz

Corrected
Test Meter Antenna Cable Reading
Frequency Reading Factor 3m Gain/Loss dB(uVolts/ PK Limit Margin QP Limit Margin Azimuth Height
(MHz) (dBuV) Detector dBm dBm meter) 3m (dB) 3m (dB) [Degs] [cm] Polarity
Dimmer2 with Bypass2
908.458147 58.88 Pk 92.48 -21.52 -1.52 100 H
908.458147 57.21 Av 90.81 -23.19 -3.19 100 H
908.458147 53.81 Pk 87.41 -26.59 -6.59 119 vV
908.458147 51.61 Av 85.21 -28.79 -8.79 119 vV
908.378019 58.78 Pk 92.38 -21.62 -1.62 100 H
908.378019 57.27 Av 90.87 -23.13 -3.13 100 H
908.378019 53.69 Pk 87.29 -26.71 -6.71 125 vV
908.378019 51.58 Av 85.18 -28.82 -8.82 125 Vv
916.001603 59.4 Pk 93.1 -20.9 -0.9 101 H
916.001603 58.35 Av 92.05 -21.95 -1.95 101 H
916.009615 54.48 Pk 88.18 -25.82 -5.82 120 V
916.001603 52.52 Av 86.22 -27.78 -7.78 120 V

Dimmer2 without Bypass2

908.45609 58.54 Pk
908.45609 57.24 Av
908.45609 53.54 Pk
908.45609 52.26 Av
908.379167 59.55 Pk
908.379167 58.29 Av
908.379167 53.33 Pk
908.379167 52.1 Av
916.001603 59.59 Pk
916.001603 58.53 Av
916.001603 54.28 Pk
916.001603 53.4 Av
Pk - Peak detector
Av - Average detection

*Note: Correct detector shoud have used QP detector measurements, although all PK
measurements are under the QP limit.
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REPORT NO: 10874163
FCC ID: 2AASMFGD212

DATE:

December 16, 2015
IC: 20430-FGD212

7.2.2. HARMONICS AND SPURIOUS EMISSIONS ABOVE 1GHz

Tx Low Channel — Dimmer2 Only
G UL EMC Test SHEtEm

S15

47 CFR Part

15 PK,

Clioss B

12 Oct

2815

17:24:13

Preliminory Rodioted Emissions

Fibor

Dimmer

2

TX Lo CH 1,
12BUBEH=

RED :Hor i zantaol ,

-18dB, Z Axis

GREEN: Vertical

7B

47 CFR FPaort

15 Ay,

Closs B

hbw&ﬁh&w%

ey

38

Fibar
Dimmer 2

TXLoCH1,

120V60Hz

RED:Horizontal, GREEN:Vertical

Test

Frequency

(GHz)
2.7253
2.7252
2.7253
2.7252
6.3586
6.3587
6.3589
6.3588
8.1756
8.1756
8.1759
8.1756

-10dB, Z Axis

Meter

Reading

(dBuV)  Detector
77.38 Pk
76.17 Av
73.16 Pk
71.09 Av
68.48 Pk
65.54 Av
64.25 Pk
59.73 Av
63.14 Pk
55.25 Av
64.05 Pk
56.78 Av

Pk - Peak detector
Av - Average detection

Antenna
Factor

dB/m

22.1
22.1
22.1
22.1
29.2
29.2
29.2
29.2
36.3
36.3
36.3
36.3

%

" H‘\
el

Y
Ry

‘."lh )
JLLAl

Fonmr
ok !

Freguency (GHz2
RE BOMS 1GH=z-48GHz with 1GHz-4GHz ExtPrefAmp 3m distonce. TST *

Corrected

Gain/Loss Reading

(dB)

-51.33
-51.33
-51.33
-51.33
-47.03
-47.03
-47.03
-47.03
-48.25
-48.25
-48.24
-48.25

dBuV/m

48.15
46.94
43.93
41.86
50.65
47.71
46.42

41.9
51.19

43.3
52.11
44.83

PK

2

|
y il

NI
P
e

18

Rev 9.5 83 Jun 2015

Class B Margin AV Class Margin Azimuth Height

Limit

74

74
74
74
74
74
74
74
74
74
74

(dB)
-25.85
-27.06
-30.07
-32.14
-23.35
-26.29
-27.58

321
-22.81
-30.7
-21.89
-29.17
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B Limit

(dB)
-5.85
-7.06

-10.07
-12.14
-3.35
-6.29
-7.58
-12.1
-2.81
-10.7
-1.89
-9.17

[Degs]
234
234
105
105
229
229
223
223
151
151
301
301

[cm] Polarity
148 H
148 H
100 V
100 V
100 H
100 H
171V
171V
100 H
100 H
100 V
100 V

UL LLC

333 Pfingsten Rd., Northbrook, IL 60062, USA
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REPORT NO: 10874163 DATE: December 16, 2015
FCC ID: 2AA9MFGD212 IC: 20430-FGD212

Tx Mid Channel — Dimmer2 Only
BLIL EMC Test System 12 0=t 2815 15:47:25

Preliminary Rodioted Emissions

Fibar

Dimmer 2

TX Mid CH B8, -1BdB, Z Axis
128UEBH=

RED !Hor i zontol, GREEN:Uertical

80
47 CFR Part 15 PK, Closs B

7B

=
3
> 6B
o
o

47 CFR Part 15 AU, Closs B

1 3
56 % %
4[

Lol

1} I
. ‘."\",‘“ f
i Bl

i Ll g
- | i ‘t,m"‘"“”’v"‘\lMw1’nnww“""hw“u?'wml*"w W *‘MlV'J

. PRI A2 e s
B ‘

il bt

38

a
Freguency C(GHz2
RE BOMS 1GHz-4B5Hz with 16Hz-46Hz ExtPrefinp 3m distarnce.TST # Rewv 9.5 B3 Jun 2015
Fibar
Dimmer 2
TX Mid CH 0, -10dB, Z Axis
120V60Hz
RED:Horizontal, GREEN:Vertical
Test Meter Antenna Corrected
Frequency Reading Factor Gain/Loss Reading PK Class Margin AV Class Margin Azimuth Height
(GHz) (dBuV) Detector dB/m (dB) dBuVv/m B Limit  (dB) B Limit  (dB) [Degs] [cm]  Polarity
2.7253 79.34 Pk 221 -51.33 50.11 74 -23.89 54  -3.89 238 160 H
2.7253 78.26 Av 221 -51.33 49.03 74 -24.97 54  -4.97 238 160 H
2.7253 75.18 Pk 221 -51.33 45.95 74 -28.05 54  -8.05 113 104 vV
2.7253 73.62 Av 221 -51.33 44.39 74 -29.61 54 -9.61 104 vV
6.359 69.8 Pk 29.2 -47.03 51.97 74 -22.03 54  -2.03 230 100 H
6.3591 67.43 Av 29.2 -47.04 49.59 74 -24.41 54  -4.41 230 100 H
6.3589 65.72 Pk 29.2 -47.03 47.89 74 -26.11 54 -6.11 221 216 V
6.3591 61.94 Av 29.2 -47.04 44.1 74 -29.9 54 -9.9 221 216 V
8.1761 64.89 Pk 36.3 -48.23 52.96 74 -21.04 54 -1.04 100 H
8.1759 56.71 Av 36.3 -48.24 44.77 74 -29.23 54  -9.23 156 100 H
8.176 64.79 Pk 36.3 -48.23 52.86 74 -21.14 54 -1.14 305 100 V
8.176 58.26 Av 36.3 -48.23 46.33 74 -27.67 54  -7.67 305 100 V

Pk - Peak detector
Av - Average detection
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REPORT NO: 10874163
FCC ID: 2AASMFGD212

DATE: December 16, 2015
IC: 20430-FGD212

Tx High Channel — Dimmer2 Only
BUL EMC Test Sgs‘tem

47 CFR Part 15 PK, Closs B

12 Det 26815 18:17: 31

Preliminary Rodioted Emissions

Fibar
Dimmer 2
TX Hi CH 2,
128UEBH=
RED 'Hor i zantaol,

-18dB, Z Axis

GREEN: Vertical

47 CFR Part 15 AU, Closs B

" --va‘ﬂ"“.lw_«:qﬂl“‘

il e

3 g
9

ﬂNf“
R A

:

"
"fNH\
i

:
|

i ot
AR

it
V‘J”H-h”“'"$“mﬁfwhﬁ J
R yniah LY Ly
dn L 4

il L

Jighifs,
Ll

NJH
o

18

Freguency C(GHz2

RE BOMS 1GHz-4BGH=z with 1GHz-4GHz ExtPrefAmp 3m distonee.TST #

Fibar
Dimmer 2
TX Hi CH 2, -10dB, Z Axis
120V60Hz
RED:Horizontal, GREEN:Vertical
Test Meter
Frequency Reading
(GHz) (dBuV)  Detector
2.7478 78.1 Pk
2.748 76.76 Av
2.7481 73.83 Pk
2.748 71.59 Av
6.4118 68.84 Pk
6.412 65.95 Av
6.4123 64.58 Pk
6.412 59.78 Av
8.2443 62.88 Pk
8.244 53.99 Av
8.2437 63.42 Pk
8.244 54.85 Av

Antenna
Factor Gain/Loss
dB/m (dB)

22.1

221

22.1

221

29.2

29.2

29.2

29.2

36.4

36.4

36.4

36.4

-51.24
-51.24
-51.24
-51.24
-47.22
-47.22
-47.22
-47.22
-47.03
-47.02
-47.02
-47.02

Pk - Peak detector
Av - Average detection

Corrected PK
Reading
dBuVv/m

Rev 9.5 @3 Jun 2015

AV

Class B Margin Class B Margin Azimuth Height
Limit (dB) Limit (dB) [Degs] [cm] Polarity
74 -25.04 54  -5.04 236 138 H
74 -26.38 54  -6.38 236 138 H
74 -29.31 54 -931 114 103 vV
74 -31.55 54 -11.55 114 103 V
74 -23.18 54  -3.18 229 100 H
74 -26.07 54  -6.07 229 100 H
74 -27.44 54  -7.44 226 151 V
74 -32.24 54 -12.24 226 151 V
74 -21.75 54  -1.75 150 100 H
74 -30.63 54 -10.63 150 100 H
74 212 54 -1.2 299 100 V
74 -29.77 54  -9.77 299 100 V

48.96
47.62
44.69
42.45
50.82
47.93
46.56
41.76
52.25
43.37

52.8
44.23
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REPORT NO: 10874163 DATE: December 16, 2015
FCC ID: 2AA9MFGD212 IC: 20430-FGD212

Tx High Channel — Dimmer2 with Bypass2 (worst case)
| 1@UL EMC Teet System 11 MNow 2815 15:.27:25

Preliminary Radioted Emissions

Fibar
s Dimmerd ond BypossZ
TX High CHZ
1 268UBHEHz
ag RED :Horizontal, GREEN: Uertical

47 CFR Fort 15 PK, Class B

3 g

‘L‘?‘.mm. m'ﬂ', u
B b Lol "

ey, )
Q‘, ¥ 'yﬁn’,"f“.lLr‘A“.\M“‘,.‘lﬂ ‘.,“ n\lJ'\I‘L:“'iJ ‘J\o\.\l(ﬁi!l‘i:"‘l\‘d"-‘ ki ,,U\I_J‘u Ip\;“f“ l”:""‘ o

=]
il i '.\Uw”,m.ﬂqrwnn w.w'ﬁﬁ‘(‘-wl‘”h'l"“|-.‘k*w

34

24

g

Frequency (GHz)
RE BOMS 16Hz-4AGHz with 1GHz-4GHz ExtPreAmp 3m distancs.TS5T Rev 9.5 27 Oct 26815

Fibar
Dimmer 2
TX Hi CH 2, -10dB, Z Axis
120V60Hz
RED:Horizontal, GREEN:Vertical
Test Meter Antenna Corrected PK AV
Frequency Reading Factor Gain/Loss Reading Class B Margin Class B Margin Azimuth Height
(GHz) (dBuV) Detector dB/m (dB) dBuV/m Limit (dB) Limit (dB) [Degs] [cm] Polarity
2.7479 80.35 Pk 221 -50.86 51.59 -22.41 54  -241 331 122 H
2.748 79.19 Av 221 -50.86 50.43 -23.57 54 -3.57 331 122 H
6.4117 70.35 Pk 29.2 -47.58 51.97 -22.03 54 -2.03 330 100 H
6.412 67.02 Av 29.2 -47.58 48.64 -25.36 54  -5.36 330 100 H
8.2443 65.87 Pk 36.4 -48.48 53.79 -20.21 54 -0.21 252 100 H
8.2439 57.76 Av 36.4 -48.49 45.67 -28.33 54 -8.33 252 100 H
8.2443 66.18 Pk 36.4 -48.48 54.1 -19.9 54 0.1 39 100 VvV
8.2439 58.23 Av 36.4 -48.49 46.14 -27.86 54  -7.86 39 100 V

Pk - Peak detector
Av - Average detection
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REPORT NO: 10874163 DATE: December 16, 2015
FCC ID: 2AA9MFGD212 IC: 20430-FGD212

7.2.3. WORST-CASE BELOW 1 GHz

SPURIOUS EMISSIONS 30 TO 1000 MHz (HORIZONTAL)

Emissions 30MHz to 1000MHz — Dimmer 2 Only (worst case)
UL EMC Test System 12 Oct 26815 12:42:14

131

%Radiated Emissions

Dimmer 2
T High CH 2, —18d8
S1ZBY, GBHHz Z-Axis

HRed:Horizonto! Green:Vertico

o)}

N
=

dBECulo |l ts/meter)
9]

]
[N

Fregquency (MHz2

Range: (HHz) REWAEH Ref/Attn  Det/fvg Mode Swesp Pts  45ups/Ho Ronge (HHz) REULAEH Ref/ittn  Det/fwg Hode Sweep Pts  #5ups/Hode  Pos|
1:36-260 128k (-6cB1/1H - 92/8 PEAKSLogPuriden  Jinsec(huto) 4BR1  MAXH 1. 280-1 BAR 128 (-BdBDSM 2 PERK/LogPur—idea | Bmsectfuta) BRAT  MAH B-J

RFE 38-1888 MHz 18m MeasDist with 3m Limits ESCI.TST Rev 9.5 B9 Qct 2815

All visible emissions are at least 6dB below the limit or under the noise floor, therefore no
further measurement needed.
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REPORT NO: 10874163
FCC ID: 2AASMFGD212

DATE:

December 16, 2015
IC: 20430-FGD212

Emissions 30MHz to 1000MHz — Dimmer 2 with Bypass 2 (worst case)

188

I'1 Nov 2815

13:83:53

UL EMC Test System

90

8¢

m -
= =

N

CFR 47 Pari

iRodiQted Emissions

3 Fibor
qDimmerd with BypossZ

]

HTX High CHZ
V1 2BUoe 6BH=z
HRED Horizantal,

GREEM: Vertical

I~
&=

dBlulolts/meter)

L
in}

Freguency (MHz2

G5

Rarge (Hz)
1:30-208

REW/BL Ref/Attn
12k(-6cB A0 9078

Det/Arg Mode S
FEfK/LogPur—Jideo o

REUAJBH
| 20k (-6 /1M

Ref /Rttn
9178

Phs  dSupe Mo

ep Range (HHz)
eclhuta) 4681 MAXH

3. 26-1 868

Det/hvg Hode E
PERK/LogPur-Uidea | 3

- Pt d%peifiode Pod
msectiuto) BBA1  MAZH B-J

RE 3B-1@8A MHz 10m with SingleSegments . TST

Rev 9.5 B9 Oct 26815

All visible emissions are at least 6dB below the limit or under the noise floor, therefore no

further measurement needed.
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REPORT NO: 10874163 DATE: December 16, 2015
FCC ID: 2AA9MFGD212 IC: 20430-FGD212

Emissions 9kHz to 30MHz — Dimmer 2 (worst case)

1B UL EMC Test System 2 Dec 2815 11.29:48

333 Rodioted Emissions

' |Fibor

1D immerz

V| TX High CH2

V| 12BUacBlHZ

LJRED:X, GREEN:Y, CYAN:Z

@

o)}

dBulolts/ meter)
~

Freguency (MHzD

Rarge (HHz) REUBL Ref/Attn  Det/fvg Hode Suesp Pts  #5upe/Hl Ronge (Hz) REUAJBH Ref/fittn  Det/fvg Mods
1208515 2BAC-6dB) A 9T FEAL/LogPurtliden 7. Zsecthulo) 24,6k MAXH
20181 Ok(-BdB)/ 1B 970 FEM/LogPurtiden  dTnsecthuto) GEBT  HMAXH
al-n Ok(-EdB)/THAE R FEM/LogPurViden  72Bnsec(futa) S0B1  HAXH

Rev 9.5 24 Nowv 2615

All visible emissions are at least 6dB below the limit or under the noise floor, therefore no
further measurement needed.
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REPORT NO: 10874163 DATE: December 16, 2015
FCC ID: 2AA9MFGD212 IC: 20430-FGD212

Emissions 9kHz to 30MHz — Dimmer 2 with Bypass 2(worst case)

128 UL EMC Test System 2 Dec ZH15 12:58:H3

‘13 Rodiated Emissions

Fibar

“DimmerzZ and BypossZ

T¥ High CH2

12BUacbBH=

_|RED: ¥, GREEN:Y, CYAN:Z

D

§

1 U'j‘ﬁ ‘116
AL 5
T

" i T ‘

M”NU

m
&N

dBE(ullolts/meter]
=]

9]
=

I
&S]

Freguency (MHz)

Farge (HHz) REH/VBLI Refifittn  Det/fvg Mode Sweap Pts  {Sups/Mol  Ronge Mz RELAEN Ref/Rtin  Det/fvg Hock Sweep Pts  4Seps/fods  Fos|
W% 15 2B0-6dB) /e 9FE FEM/LogPurliden 7. Zsenlhulo) 24.0k HIXH
Ok(-GdB)/1RAK  974R FEfK/LogPur<Jiden  Zmsec(iuto) SER1  MAXH
Sk(-GoB)/1RAR 9T FEM/LogPur~Viden  T2fnsec(futo) SEBT M

RE 9kHz-30MHz 3m E-Field Loop 3 oxis . TST Rev 9.5 24 Nowv z815

All visible emissions are at least 6dB below the limit or under the noise floor, therefore no
further measurement needed.
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REPORT NO: 10874163
FCC ID: 2AASMFGD212

DATE: December 16, 2015
IC: 20430-FGD212

7.2.4. Transmitter RX Radiated Emissions

Transmitter RX Radiated Emissions 30 MHz — 1000MHz — Dimmer 2 Only

184

I2 Oct 2815 12

UL EMC Test System

24

15

~J
&=

)]
=

LN
&

dBECulolts/ meter)
n

J
=

% Fibor
D immer 2

HIR®

iRodiQted Emissions

‘128U, 6BH=

RediHor i zontal

Z-Axis

GresniVertical

Frequency [(MHz)

1884

Rarge (HHz)

g REMALEL Ref/fittn  [et/fvg Hode
1:36-208

128k(-6cB1AH - 9278

=

FEAC/LogPurlliden  JmsecChutc) 0BT MAXH

Range (HHz!

g RE/UBH
1:280-1 800

Pls  4ups/Hd

128k(-6dEVAH 5240

Ref/httn  Det/Avg Hods Suesp Pts #upsifiode Pos
PERK/LogPur—Videe | BonsecChuto) BBAT  MH B3

RE 38-100A0 MHz 1@m MecsDist with 3m Limits ESCI.TST

Rev 9.5 @9 Oct Z@15

All visible emissions are at least 6dB below the limit or under the noise floor, therefore no

further measurement needed.
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REPORT NO: 10874163
FCC ID: 2AASMFGD212

Transmitter RX Radiated Emissions 1 GHz — 10GHz — Dimmer 2 Only

B UL EMC Test System 12 Det 26815 14:19:53

Preliminary Rodioted Emissions

Fibar

Dimmer 2

RX

128UEBH=

RED !Hor i zontol, GREEN:Uertical

47 CFR Part 15 PK, Closs B

o/

'v‘r"“\‘}-%ﬁﬂrw

WA

j
wMMMWWA.JMMMW,WM"
FIRTRI T

=
2 [
WMW""“%'.JVM#%WWMMWMW’WWMM

38

| 8
Freguency C(GHz2

RES 3m 1-19GHz Fibor Dimmer 2 KX 120U BHHz Z-Axis.DAT *# Rewv 9.5 @3 Jun ZA1S
All visible emissions are at least 6dB below the limit or under the noise floor, therefore no
further measurement needed.
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REPORT NO: 10874163 DATE: December 16, 2015
FCC ID: 2AA9MFGD212 IC: 20430-FGD212

Transmitter RX Radiated Emissions 30 MHz — 1000MHz — Dimmer 2 with Bypass 2
UL EMC Test 555tem 11 Nov Z2B15 14:681:59

184 :
[|Rodiaoted Emissions

; ; | HFibaor
ElZ : ADimmers with Byposs?
H H H | % R¥
V1 28Voe 6HH=
LRED :Horizonte !, GREEN:Usrtico

m
&=

N
(&N

dBlulolts/meter)
(9]
(K9]

]
[&N]

188y
Fbequehcg CMH=1

Range (HHz) REWABU Ref/fitkn  [st/fvg Hode Suesp Pts  {SupsMn Ronge (HHz! REUABH Ref/iittn  Det/Aug Hods Sueep Pts  45ups/Hode  Pos|
1:30-38 128k{-6cBIAH 9778 FEAC/LogPurtliden  JmsecChuto) BB MAXH | 32661600 128k(-RdEI/AN - G170 PERK/LogPur—liden | Bmsectfuta) BBAT  MAMH 8-

# not saved ¥ Rev 9.5 @9 Qct zB13

All visible emissions are at least 6dB below the limit or under the noise floor, therefore no
further measurement needed.
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REPORT NO: 10874163 DATE: December 16, 2015
FCC ID: 2AA9MFGD212 IC: 20430-FGD212

Transmitter RX Radiated Emissions 1 GHz — 10GHz — Dimmer 2 with Bypass 2

e UL EMC Teet System 11 MNow 2815 15:84:43

Preliminary Radioted Emissions

Fibar
s Dimmerd ond BypossZ
RX
1 268UBRHz
ag RED :Horizontal, GREEN: Uertical

47 CFR Fort 15 PK, Class B

5 16
Q
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é g ; W% '
i ooty -n;_v,HMM‘AMWW‘WM«UMW e

b i iy wl gt o il
gttt gk hubliobin

34

24

[ g

Freguency (GHz)
# not soved ¥ Rev 9.5 27 Oct 26815

All visible emissions are at least 6dB below the limit or under the noise floor, therefore no
further measurement needed.
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REPORT NO: 10874163
FCC ID: 2AASMFGD212

DATE:

December 16, 2015
IC: 20430-FGD212

7.2.5. Digital Radiated Emissions

Transmitter RX Radiated Emissions 30 MHz — 1000MHz — Dimmer 2 and Bypass 2

Light OFF

28 Mov ZB15

491981

188 UL EMC:Test:535}em: :
: : . {Rodioted E
i Fikor

: Brightﬂeaa OFF

: : : : : 1 128Unc6BHz
80 ; i B IE R HRED ' Horizontao|
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el “HDimmere ond Byposs?

. GREEM:Uertical

-~
&N

)}
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I
[N

dBlulalts/ meter)
N

Hm

]}
i}

Frequency (MHz)

Rarge (HHz) RENAEU Ref/fttn  [et/fvg Hode Sueep Pts  15upsito Range (HHz) REUAJEN Ref fitin
113808 128h(-6cB) AN 9740 FEAE/LogPurAiden  JAnsecChuto) 4081 HAKH 1: 29818640 | 28-(-6dBXAH 9040

Tot/hvg Hods Suecp

PERK/LogPur—idea | BnsectAutal BRAT M -]

Pt #Sups/Hode  Pos|

RE 38-1686A0 MHz 1@m with SingleSegments TST

Rev 9.5 19 Nav Z@15

All visible emissions are at least 6dB below the limit or under the noise floor, therefore no

further measurement needed.
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REPORT NO: 10874163
FCC ID: 2AASMFGD212

DATE: December 16, 2015
IC: 20430-FGD212

Transmitter RX Radiated Emissions 30 MHz — 1000MHz — Dimmer 2 and Bypass 2

Brightness Mid
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28 MNov ZB15 U5 .59 34

UL EMC Test System
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M Bwightneaa
1 128UncERHz
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[ Dimmers ond Bypossd
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PEMK/LogPur—llidea | Bmsec(futa) BT MH -3

# not saved ¥

Rev 9.5 19 Nov 2813

All visible emissions are at least 6dB below the limit or under the noise floor, therefore no

further measurement needed.
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REPORT NO: 10874163
FCC ID: 2AASMFGD212

DATE:

December 16, 2015
IC: 20430-FGD212

Transmitter RX Radiated Emissions 30 MHz — 1000MHz — Dimmer 2 and Bypass 2

Brightness Full

UL EMC Test System
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RE 38-1680A0 MHz 1@m with SingleSegments T5T

Rev 9.5 19 Nav Z@15

All visible emissions are at least 6dB below the limit or under the noise floor, therefore no

further measurement needed.
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REPORT NO: 10874163 DATE: December 16, 2015

FCC ID: 2AASMFGD212 IC: 20430-FGD212
7.3. AC POWER LINE CONDUCTED EMISSIONS
LIMITS
FCC §15.207 (a)
RSS-Gen 8.8
Frequency of Emission (MHz) Conducted Limit {dBuV)
Quasi-peak Average
0.15-0.5 B tor 56 50 to 46
0.5-5 56 46
5-30 i) 50
" Decreases with the logarithm of the frequency.

TEST PROCEDURE

The EUT is placed on a non-conducting table 40 cm from the vertical ground plane and 80 cm above the
horizontal ground plane. The EUT is configured in accordance with ANSI C63.4.

The receiver is set to a resolution bandwidth of 9 kHz. Peak detection is used unless otherwise noted as
quasi-peak or average.

Line conducted data is recorded for both NEUTRAL and HOT lines.

RESULTS
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DATE: December 16, 2015

REPORT NO: 10874163
IC: 20430-FGD212

FCC ID: 2AASMFGD212

7.3.1. TRANSMITTER — AC POWER LINE CONDUCTED EMISSIONS

LINE 1 PLOT — TX Mode

19 Oct 2815 21011
Comducted RFI Ualtage

Fikar

Dimmer <

TX Hi CH 2, -t@dB
128V, BBH=z

Red:QF Green: Call

UL EMC Test System

[84]
I

CISPR-224LL Beoup- |- Llase Bl o

(B (uloltsl) Line = Lt

15

Freqguency (MHz)

Rarge (HHz) REN/LEI Ref/fttn  Det/fuvg Mode Suesp Pts  #5ups/Mo|  Ronge (MHe) REAJBH Ref/httn  Det/hvg Hode Sueep Pis  #Supafode  Lob

Fev 9.5 15 Sep 2B1GS
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REPORT NO: 10874163 DATE: December 16, 2015
FCC ID: 2AA9MFGD212 IC: 20430-FGD212

LINE 1 DATA — TX Mode

Fibar

Dimmer 2

TX Hi CH 2, -10dB
120V, 60Hz

Red:QP Green:CaV

Test Meter LISN 1 Corrected QP AV
Marker Frequency Reading Factors Gain/Loss Reading ClassB  Margin ClassB  Margin
No. (MHz) (dBuV) Detector dBm dBm dB(uVolts) QP Limit (dB) AV Limit  (dB)
1 0.16125 22.4 Qp 0.1 12.5 35 654 -304 - -
2 0.159 14.87 Ca 0.1 12.5 27.47 - 55.52 -28.05
3 0.195 24.18 Qp 0.1 11.5 35.78 63.82 -28.04 - -
4 0.19388 13.83 Ca 0.1 115 25.43 - - 53.87 -28.44
5 0.75975 24.85 Qp 0.1 10.6 35.55 56 -20.45 - -
6 0.75975 12.1 Ca 0.1 10.6 22.8 - - 46 -23.2
7 1.01175 22.77 Qp 0.1 10.6 33.47 56 -22.53 - -
8 1.014 17.83 Ca 0.1 10.6 28.53 - 46 -17.47
9 4.02 13.8 Qp 0.1 10.7 24.6 56 -314 - -
10 4.02 11.84 Ca 0.1 10.7 22.64 - - 46 -23.36
11 28.00275 13.46 Qp 1.7 11.8 26.96 60 -33.04 - -
12 28.0005 12.08 Ca 1.7 11.8 25.58 - 50 -24.42
Qp - Quasi-Peak detector
Ca - CISPR Average detection
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REPORT NO: 10874163 DATE: December 16, 2015
FCC ID: 2AA9MFGD212 IC: 20430-FGD212

LINE 2 PLOT — TX Mode

UL EMC Test System 19 Oct Z2B15 211187
i i i N i Conducted RFI Uo\tage

Fibaor

Dimmer 2

TX Hi CH 2, -1BdB
128y, 68H=z

Red GF Green:Call

I~
8]

e FCISER 22 41 Grsup. . Ll sak. B UL T

(dBCulolt=)) Lime — L2

o]
[m)]

e ‘ 3B

Freqguency [MHz)

Rarge (NHz) REH/ VB Ref/fttn  Det/Avg Mode Sueep Pte  5peMo  Ronge (HHz) REUABH Ref/httn  Det/lvg Nace Sueep Pt #upaifode Lok

* not saved % Rev 9.5 15 Sep 2815
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REPORT NO: 10874163 DATE: December 16, 2015
FCC ID: 2AA9MFGD212 IC: 20430-FGD212

LINE 2 DATA — TX Mode

Fibar

Dimmer 2

TX Hi CH 2, -10dB
120V, 60Hz

Red:QP Green:CaV

Test Meter LISN 2 Corrected QP AV

Marker Frequency Reading Factors Gain/Loss Reading Class B Margin Class B Margin
No. (MHz) (dBuV) Detector dBm dBm dB(uVolts) QP Limit (dB) AV Limit (dB)

13 0.177 22.32 Qp 0.1 12.1 34.52 64.63 -30.11 - -

14 0.177 17.6 Ca 0.1 12.1 29.8 - 54.63 -24.83

15 0.26025 22.35 Qp 0.1 11.2 33.65 61.42 -27.77 -

16 0.26025 11.03 Ca 0.1 11.2 22.33 - 51.42 -29.09

17 0.762 24.04 Qp 0.1 10.7 34.84 56 -21.16 -

18 0.762 10.03 Ca 0.1 10.7 20.83 - 46 -25.17

19 1.014 18.87 Qp 0.1 10.7 29.67 56 -26.33 -

20 1.014 14.07 Ca 0.1 10.7 24.87 - 46 -21.13

21 3.615 11.8 Qp 0.1 10.8 22.7 56 -33.3 -

22 3.588 10.45 Ca 0.1 10.8 21.35 - 46 -24.65

23 28.3335 13.41 Qp 1.5 11.9 26.81 60 -33.19 - -

24 28.33575 12.11 Ca 1.5 11.9 2551 - 50 -24.49

Qp - Quasi-Peak detector
Ca - CISPR Average detection

Page 42 of 72

UL LLC FORM NO: CCSUP4701i
333 Pfingsten Rd., Northbrook, IL 60062, USA TEL: (847) 272-8800
This report shall not be reproduced except in full, without the written approval of UL LLC



REPORT NO: 10874163 DATE: December 16, 2015
FCC ID: 2AA9MFGD212 IC: 20430-FGD212

LINE 1 PLOT — RX Mode

UL EMC Test System 19 0Oct Z2HB15 21.:38. 46
i i i - i Conducted RFI Uoltoge
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RX Mode
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REPORT NO: 10874163 DATE: December 16, 2015
FCC ID: 2AA9MFGD212 IC: 20430-FGD212

LINE 1 DATA — RX Mode

Fibar

Dimmer 2

RX Mode

120V, 60Hz

Red:QP Green:CaV

Test Meter LISN 1 Corrected QP AV
Marker Frequency Reading Factors Gain/Loss Reading ClassB Margin ClassB Margin
No. (MHz) (dBuV) Detector dBm dBm dB(uVolts) QP Limit (dB) AV Limit (dB)
1 0.16125 23.3 Qp 0.1 12.5 35.9 65.4  -295 -
2 0.16125 14.98 Ca 0.1 12.5 27.58 - - 4 -27.82
3 0.26025  23.87 Qp 0.1 11.1 35.07 61.42 -26.35 -
4 0.26025 12.85 Ca 0.1 11.1 24.05 - - -27.37
5 0.834  23.72 Qp 0.1 10.6 34.42 56 -21.58 -
6 0.834 12.05 Ca 0.1 10.6 22.75 - - -23.25
7 1.014 22.67 Qp 0.1 10.6 33.37 56 -22.63 -
8 1.014 17.76 Ca 0.1 10.6 28.46 - - -17.54
9  23.88075 13.43 Qp 1.2 11.6 26.23 60 -33.77 -
10 23.8785 11.93 Ca 1.2 11.6 24.73 - -25.27
Qp - Quasi-Peak detector
Ca - CISPR Average detection
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REPORT NO: 10874163 DATE: December 16, 2015
FCC ID: 2AA9MFGD212 IC: 20430-FGD212

LINE 2 PLOT — RX Mode

UL EMC Test System 19 0Oct Z2HB15 21.:38. 46
i i i - i Conducted RFI Uoltoge

Fikar

Limmer 2

RX Mode

128U, 6B8H=

Red:0F Green: Col
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I

~
Ma

[m)}

I
ao
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REPORT NO: 10874163
FCC ID: 2AASMFGD212

DATE: December 16, 2015
IC: 20430-FGD212

LINE 2 DATA — RX Mode

Fibar

Dimmer 2

RX Mode

120V, 60Hz

Red:QP Green:CaV

Test
Marker Frequency
No. (MHz)
11 0.177
0.177
0.19725
0.19388
0.25575
0.26025
0.80025
0.80025
1.01175
1.01175
24.2115
24.25425

13
14
15
16
17
18
19
20
21
22

Meter
Reading
(dBuVv)
22.29 Qp
17.76 Ca
24.01 Qp
11.85 Ca
22.56 Qp
11.02 Ca
23.29 Qp
10.11 Ca
18.5 Qp
13.5 Ca
13.39 Qp
11.77 Ca

Qp - Quasi-Peak detector
Ca - CISPR Average detection

Detector

LISN 2

Corrected

Factors Gain/Loss Reading

dBm
0.1
0.1
0.1
0.1
0.1
0.1
0.1
0.1
0.1
0.1
1.2
1.2

dBm

12.1
12.1
11.5
11.6
11.3
11.2
10.7
10.7
10.7
10.7
11.7
11.8

dB(uVolts)

34.49
29.96
35.61
23.55
33.96
22.32
34.09
20.91

29.3

24.3
26.29
24.77

Class B
QP Limit
64.63

63.73

61.57

56

56

60

QP

Margin Class B
AV Limit

(dB)
-30.14 -

-28.12 -

-27.61 -

-21.91 -

-26.7 -

-33.71 -

AV
Margin
(dB)

54.63 -24.67

53.87

51.42

46

-30.32

-29.1

-25.09

46

50

-21.7

-25.23
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REPORT NO: 10874163 DATE: December 16, 2015
FCC ID: 2AA9MFGD212 IC: 20430-FGD212

7.3.2. DIGITAL = AC POWER LINE CONDUCTED EMISSIONS

LINE 1 PLOT — Mode: Light OFF

18:54:39

UL EMC Test System 23 Nov 2B19
i i i Poob o i Comducted RFI Ualtage

Monufocturer Fibar
Mode | #¥Dimmers ond Byposss
Mode :Brighness OFF
Uoltage: | 28UachbiHz

QF=Red Cal=Grn

CISPR.{28411. Group.. |- Clask. B AU s
T3 e .

(B (uloltsl) Line = Lt

} I"'"""'""‘?"L;;.'.;;;.;;;@'u'll :‘ ;

A S S
5020 A BUUA ISUPUO o o

Freqguency (MHz)

Rarge (HHz) REN/LEI Ref/fttn  Det/fuvg Mode Suesp Pts  #5ups/Mo|  Ronge (MHe) REAJBH Ref/httn  Det/hvg Hode Sueep Pis  #Supafode  Lob

Fev 9.5 19 Nov ZB15S
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REPORT NO: 10874163 DATE: December 16, 2015
FCC ID: 2AA9MFGD212 IC: 20430-FGD212

LINE 1 DATA — Mode: Light OFF

Manufacturer:Fibar
Model#Dimmer2 and Bypass2
Mode:Brighness OFF
Voltage:120Vac60Hz

QP=Red CaV=Grn

Test Meter LISN 1 Corrected QP AV

Marker Frequency Reading Factors Gain/Loss Reading ClassB Margin ClassB Margin
No. (MHz) (dBuV) Detector dBm dBm dB(uVolts) QP Limit (dB) AV Limit (dB)
0.38625 33.93 Qp . 10.7 44.73 58.14 -13.41 48.14 -
0.38625 34 Ca . 10.7 44.8 58.14 - 48.14 -3.34
0.77325 30.15 Qp . 10.6 40.85 56 -15.15 46 -
0.77325 30.22 Ca . 10.6 40.92 56 - 46  -5.08
1.16025 22.01 Qp . 10.6 32.71 56 -23.29 46 -
1.16025 21.62 Ca . 10.6 32.32 56 - 46 -13.68

1.932 21.77 Qp . 10.6 32.47 56 -23.53 46 -

1.932 21.34 Ca . 10.6 32.04 56 - 46 -13.96

2.319 20.78 Qp . 10.6 31.48 56 -24.52 46 -

2.319 20.22 Ca . 10.6 30.92 56 - 46 -15.08
3.47775 18.67 Qp . 10.7 29.47 56 -26.53 46 -
3.47775 17.42 Ca . 10.7 28.22 56 - 46 -17.78

1
2
3
4
5
6
7
8
9

[
N Pk O

Qp - Quasi-Peak detector
Ca - CISPR Average detection
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DATE: December 16, 2015

REPORT NO: 10874163
IC: 20430-FGD212

FCC ID: 2AASMFGD212

LINE 2 PLOT — Mode: Light OFF

23 Nov 2B19D 18:54,: 39
Comducted RFI Ualtage

UL EMC Test System

Monufacturer:Fibor
Mode | #Dimmere ond Byposs?
Mode : Brighness OFF
Uoltage: | 2AUacbiHz

GF=Red Cal=Grn

0
I

~J
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m)l
=]

I~
[a9]

2211 Brows | Llask. BB

(dBlulalts2d Line - L2

L
m

@ ’ 30

Frequency [(MHz)

Rarge (HHz) REN/LBI Ref/fttn  Det/Pvg Mode Suesp Pta  #5ups/Mo|  Ronge (MHe) REWAJBH Ref/httn  Det/hvg Hode Sueep Pl 4Supafode  Lob

# not soved ¥ Rev 9.5 19 Nov 2815
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REPORT NO: 10874163 DATE: December 16, 2015
FCC ID: 2AA9MFGD212 IC: 20430-FGD212

LINE 2 DATA — Mode: Light OFF

Manufacturer:Fibar
Model#Dimmer2 and Bypass2
Mode:Brighness OFF
Voltage:120Vac60Hz

QP=Red CaV=Grn

Test Meter LISN 2 Corrected QpP AV

Marker Frequency Reading( Factors Gain/Loss Reading Class B Margin ClassB Margin
No. (MHz) dBuV) Detector dBm dBm dB(uVolts) QP Limit (dB) AV Limit (dB)

13 0.38625 33.25 Qp . 10.8 44.15 58.14 -13.99 48.14 -

14 0.38625 33.33 Ca . 10.8 44.23 58.14 - 48.14 -3.91

15 0.77325 29.6 Qp . 10.7 40.4 56 -15.6 46 -

16 0.77325 29.66 Ca . 10.7 40.46 56 - 46 -5.54

17 1.16025 21.76 Qp . 10.7 32.56 56 -23.44 46 -

18 1.16025 21.36 Ca . 10.7 32.16 56 - 46 -13.84

19 1.932 21.38 Qp . 10.7 32.18 56 -23.82 46 -

20 1.932 20.97 Ca . 10.7 31.77 56 - 46 -14.23

21 2.319 20.47 Qp . 10.7 31.27 56 -24.73 46 -

22 2.319 19.93 Ca . 10.7 30.73 56 - 46 -15.27

23 3.47775 18.13 Qp . 10.8 29.03 56 -26.97 46 -

24 3.47775 16.91 Ca . 10.8 27.81 56 - 46 -18.19

Qp - Quasi-Peak detector
Ca - CISPR Average detection
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REPORT NO: 10874163 DATE: December 16, 2015
FCC ID: 2AA9MFGD212 IC: 20430-FGD212

LINE 1 PLOT — Mode: Mid Brightness

UL EMC Test System 23 Nov 2815 18:59: 81
i i i A i Conducted RFI Uo\toge

Mornufacturer Fibor
Mode | #0 immers ond Byposs:z
Mode:Mid Brighness
Uoltage: | 2BUacbiHz

QF=Red Cal=Grn

2 1]~~GF£M4p~i~J:iQ5%w~BW— -

(dBlulalt=s)) Line — LI

34
Frequency (MHz)

Rarge: (KHz) RBI/LEN Ref/fttn  Det/fvg Hode Suesp Pbs  #5ups/Mo|  Range (MHe) REWAJBY Ref/httn  Detsfvg Hode Sueep Pls  #upaHode  Lob

ISFR 22 11 Dongle Line | 2 TimeDomoin OF Col.TST Rew 9.5 19 Nav 2815
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REPORT NO: 10874163 DATE: December 16, 2015
FCC ID: 2AA9MFGD212 IC: 20430-FGD212

LINE 1 DATA — Mode: Mid Brightness

Manufacturer:Fibar
Model#Dimmer2 and Bypass2
Mode:Mid Brighness
Voltage:120Vac60Hz

QP=Red CaV=Grn

Test Meter LISN 1 Corrected QP AV

Marker Frequency Reading Factors Gain/Loss Reading ClassB  Margin ClassB Margin
No. (MHz) (dBuV) Detector dBm dBm dB(uVolts) QP Limit (dB) AV Limit (dB)
0.15225 41.81 Qp . 12.7 54.61 65.88 -11.27 55.88 -
0.16125 26.2 Ca . 12.5 38.8 65.4 - 55.4 -16.6
0.38625 37.82 Qp . 10.7 48.62 58.14 -9.52 48.14 -
0.38625 35.31 Ca . 10.7 46.11 58.14 - 48.14 -2.03
0.77325 33.66 Qp . 10.6 44.36 56 -11.64 46 -
0.77325 31.5 Ca . 10.6 42.2 56 - 46 -3.8
1.16025 25.49 Qp . 10.6 36.19 56 -19.81 46 -
1.16025 23.05 Ca . 10.6 33.75 56 - 46 -12.25

1.932 24.34 Qp . 10.6 35.04 56 -20.96 46 -

1.932 22.52 Ca . 10.6 33.22 56 - 46 -12.78

2.319 23.27 Qp . 10.6 33.97 56 -22.03 46 -

2.319 21.5 Ca . 10.6 32.2 56 - 46 -13.8
3.47775 20.64 Qp . 10.7 31.44 56 -24.56 46 -
3.47775 18.62 Ca . 10.7 29.42 56 - 46 -16.58

5.0235 19.01 Qp . 10.7 29.81 60 -30.19 50 -
5.0235 16.75 Ca . 10.7 27.55 60 - 50 -22.45

1
2
3
4
5
6
7
8
9

e e
o b~ wWN PR O

Qp - Quasi-Peak detector
Ca - CISPR Average detection

Page 52 of 72

UL LLC FORM NO: CCSUP4701i
333 Pfingsten Rd., Northbrook, IL 60062, USA TEL: (847) 272-8800
This report shall not be reproduced except in full, without the written approval of UL LLC



REPORT NO: 10874163 DATE: December 16, 2015
FCC ID: 2AA9MFGD212 IC: 20430-FGD212

LINE 2 PLOT — Mode: Mid Brightness

UL EMC Test System 23 Nov 2815 18:59: 81
i i i P Conducted RFI Uo\toge

Mornufacturer Fibor
Mode | #0 immers ond Byposs:z
Mode:Mid Brighness
Uoltage: | 2BUacbiHz

QF=Red Cal=Grn

W0
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2 1]~~GF£M4p~i~J:iQ5%w~BW— -
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L
m
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Rarge (KHz) RBU/LEN Refffttn  Det/frg Hode Suesp Pbs  #5ups/Mo|  Range (MHe) REWAJBY Ref/httn  Det/fvg Hode Sueep Pls  #upaHode  Lob

ISFR 22 11 Dongle Line | 2 TimeDomoin OF Col.TST Rew 9.5 19 Nav 2815
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REPORT NO: 10874163 DATE: December 16, 2015
FCC ID: 2AA9MFGD212 IC: 20430-FGD212

LINE 2 DATA — Mode: Mid Brightness

Manufacturer:Fibar
Model#Dimmer2 and Bypass2
Mode:Mid Brighness
Voltage:120Vac60Hz

QP=Red CaV=Grn

Test Meter LISN 2 Corrected QP AV

Marker Frequency Reading( Factors Gain/Loss Reading ClassB  Margin ClassB Margin
No. (MHz) dBuV) Detector dBm dBm dB(uVolts) QP Limit (dB) AV Limit (dB)

17 0.15675 42 Qp . 12.7 54.8 65.63 -10.83 55.63 -

18 0.16125 25.83 Ca . 12.6 38.53 65.4 - 55.4 -16.87

19 0.38625 37.54 Qp . 10.8 48.44 58.14 -9.7 48.14 -

20 0.38625 35.01 Ca . 10.8 4591 58.14 - 48.14  -2.23

21 0.77325 33.27 Qp . 10.7 44.07 56 -11.93 46 -

22 0.77325 31.19 Ca . 10.7 41.99 56 - 46 -4.01

23 1.158 25.48 Qp . 10.7 36.28 56 -19.72 46 -

24 1.158 23.01 Ca . 10.7 33.81 56 - 46 -12.19

25 1.932 24.27 Qp . 10.7 35.07 56 -20.93 46 -

26 1.932 22.48 Ca . 10.7 33.28 56 - 46 -12.72

27 2.31675 22.98 Qp . 10.7 33.78 56 -22.22 46 -

28 2.31675 21.21 Ca . 10.7 32.01 56 - 46 -13.99

29 3.47775 20.24 Qp . 10.8 31.14 56 -24.86 46 -

30 3.47775 18.36 Ca . 10.8 29.26 56 - 46 -16.74

31 5.02125 18.85 Qp . 10.9 29.85 60 -30.15 50 -

32 5.02125 16.48 Ca . 10.9 27.48 60 - 50 -22.52

Qp - Quasi-Peak detector
Ca - CISPR Average detection
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REPORT NO: 10874163 DATE: December 16, 2015
FCC ID: 2AA9MFGD212 IC: 20430-FGD212

LINE 1 PLOT — Mode: Full Brightness
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REPORT NO: 10874163 DATE: December 16, 2015
FCC ID: 2AA9MFGD212 IC: 20430-FGD212

LINE 1 DATA — Mode: Full Brightness

Manufacturer:Fibar
Model#Dimmer2 and Bypass2
Mode:Full Brighness
Voltage:120Vac60Hz

QP=Red CaV=Grn

Test Meter LISN 1 Corrected QP AV
Marker Frequency Reading Factors Gain/Loss Reading ClassB  Margin ClassB Margin
No. (MHz) (dBuV) Detector dBm dBm dB(uVolts) QP Limit (dB) AV Limit (dB)

0.17025 42.81 Qp . 12.2 55.11 64.95 -9.84 54.95 -
0.16125 27.07 Ca . 12.5 39.67 65.4 - 55.4 -15.73

0.186 42.55 Qp . 11.7 54.35 64.21 -9.86 54.21 -

0.186 26.3 Ca . 11.7 38.1 64.21 - 5421 -16.11
0.38625 37.8 Qp . 10.7 48.6 58.14 -9.54 48.14 -
0.38625 35.8 Ca . 10.7 46.6 58.14 - 48.14 -1.54
0.77325 33.59 Qp . 10.6 44.29 56 -11.71 46 -
0.77325 31.96 Ca . 10.6 42.66 56 - 46 -3.34

1.158 25.52 Qp . 10.6 36.22 56 -19.78 46 -

1.158 23.54 Ca . 10.6 34.24 56 - 46 -11.76

1.932 24.53 Qp . 10.6 35.23 56 -20.77 46 -

1.932 23.05 Ca . 10.6 33.75 56 - 46 -12.25

2.319 23.24 Qp . 10.6 33.94 56 -22.06 46 -

2.319 21.81 Ca . 10.6 32.51 56 - 46 -13.49
3.47775 20.82 Qp . 10.7 31.62 56 -24.38 46 -
3.47775 19.07 Ca . 10.7 29.87 56 - 46 -16.13
5.02125 19.55 Qp . 10.7 30.35 60 -29.65 50 -
5.02125 17.36 Ca . 10.7 28.16 60 - 50 -21.84

Qp - Quasi-Peak detector
Ca - CISPR Average detection
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REPORT NO: 10874163 DATE: December 16, 2015
FCC ID: 2AA9MFGD212 IC: 20430-FGD212

LINE 2 PLOT — Mode: Full Brightness
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REPORT NO: 10874163 DATE: December 16, 2015
FCC ID: 2AA9MFGD212 IC: 20430-FGD212

LINE 2 DATA — Mode: Full Brightness

Manufacturer:Fibar
Model#Dimmer2 and Bypass2
Mode:Full Brighness
Voltage:120Vac60Hz

QP=Red CaV=Grn

Test Meter LISN 2 Corrected QP AV
Marker Frequency Reading( Factors Gain/Loss Reading ClassB  Margin ClassB Margin
No. (MHz) dBuV) Detector dBm dBm dB(uVolts) QP Limit (dB) AV Limit (dB)

19 0.17025 42.67 Qp . 12.3 55.07 64.95 -9.88 54.95 -
20 0.16575 26.96 Ca . 12.4 39.46 65.17 - 55.17 -15.71
21 0.18375 42.43 Qp . 11.9 54.43 64.31 -9.88 54.31 -
22 0.18375 25.99 Ca . 11.9 37.99 64.31 - 5431 -16.32
23 0.38625 37.55 Qp . 10.8 48.45 58.14 -9.69 48.14 -
24 0.38625 35.5 Ca . 10.8 46.4 58.14 - 48.14 -1.74
25 0.77325 33.29 Qp . 10.7 44.09 56 -11.91 46 -
26 0.77325 31.7 Ca . 10.7 42.5 56 - 46 -3.5
27 1.158 25.51 Qp . 10.7 36.31 56 -19.69 46 -
28 1.158 23.56 Ca . 10.7 34.36 56 - 46 -11.64
29 1.932 24.47 Qp . 10.7 35.27 56 -20.73 46 -
30 1.932 23 Ca . 10.7 33.8 56 - 46 -12.2
31 2.31675 23.26 Qp . 10.7 34.06 56 -21.94 46 -
32 2.31675 21.82 Ca . 10.7 32.62 56 - 46 -13.38
33 3.47775 20.66 Qp . 10.8 31.56 56 -24.44 46 -
34 3.4755 18.88 Ca . 10.8 29.78 56 - 46 -16.22
35 5.02125 19.39 Qp . 10.9 30.39 60 -29.61 50 -
36 5.02125 17.17 Ca . 10.9 28.17 60 - 50 -21.83

Qp - Quasi-Peak detector
Ca - CISPR Average detection
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