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1. ATTESTATION OF TEST RESULTS

COMPANY NAME: FCL Tech, Inc.
1601 Willow Road
Menlo Park CA 94025

EUT DESCRIPTION: Bluetooth LE 4.0 Module
MODEL: FBC-1701

SERIAL NUMBER;: PA1716EVT3P0B3038
DATE TESTED: MAY 5-18, 2017

APPLICABLE STANDARDS
STANDARD TEST RESULTS
CFR 47 Part 15 Subpart C Pass

UL Verification Services Inc. 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 Verification Services Inc. 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 Verification Services Inc. and all revisions are duly
noted in the revisions section. Any alteration of this document not carried out by UL Verification
Services Inc. 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 Verification Services Inc. By: Prepared By:
=
CHARLES VERGONIO JASON QIAN
WISE PROJECT LEAD WISE LAB ENGINEER
UL VERIFICATION SERVICES INC. UL VERIFICATION SERVICES INC.
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2. TEST METHODOLOGY

The tests documented in this report were performed in accordance with FCC CFR 47 Part 2,
FCC CFR 47 Part 15, KDB 558074 D01 v03r05, ANSI C63.10-2013.

3. FACILITIES AND ACCREDITATION

The test sites and measurement facilities used to collect data are located at 47173 and 47266
Benicia Street, Fremont, California, USA. Line conducted emissions are measured only at the
47173 address. The following table identifies which facilities were utilized for radiated emission
measurements documented in this report. Specific facilities are also identified in the test results
sections.

47173 Benicia Street 47266 Benicia Street
[] Chamber A (1C:2324B-1) Chamber D (1C:2324B-4)
X] Chamber B (IC:2324B-2) Chamber E (1C:2324B-5)
[ ] Chamber C (IC:2324B-3) Chamber F (IC:2324B-6)
Chamber G (IC:2324B-7)
Chamber H (1C:2324B-8)

OO0

The above test sites and facilities are covered under FCC Test Firm Registration # 208313.

UL Verification Services Inc. is accredited by NVLAP, Laboratory Code 200065-0. The full
scope of accreditation can be viewed at http://ts.nist.gov/standards/scopes/2000650.htm.
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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

Where relevant, the following sample calculation is provided:
Field Strength (dBuV/m) = Measured Voltage (dBuV) + Antenna Factor (dB/m) +
Cable Loss (dB) — Preamp Gain (dB)
36.5dBuV + 18.7 dB/m + 0.6 dB — 26.9 dB = 28.9 dBuV/m

4.3. MEASUREMENT UNCERTAINTY

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

Parameter Uncertainty
Worst Case Conducted Disturbance, 9KHz to 0.15 MHz 3.84 dB
Worst Case Conducted Disturbance, 0.15 to 30 MHz 3.65dB
Worst Case Radiated Disturbance, 9KHz to 30 MHz 3.15dB
Worst Case Radiated Disturbance, 30 to 1000 MHz 5.36 dB
Worst Case Radiated Disturbance, 1000 to 18000 MHz 4.32 dB
Worst Case Radiated Disturbance, 18000 to 26000 MHz 4.45 dB
Worst Case Radiated Disturbance, 26000 to 40000 MHz 5.24 dB

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 is a Bluetooth LE 4.0 module.

5.2. MAXIMUM OUTPUT POWER

The transmitter has a maximum peak conducted output power as follows:

Frequency Mode Output Power | Output Power
Range (dBm) (mW)
(MHz)

2402 - 2480 BLE 1.48 1.41

5.3. DESCRIPTION OF AVAILABLE ANTENNAS

The EUT utilizes a PIFA antenna with maximum peak gain of 3.3dBi across operation frequency
2402 — 2480MHz band.

5.4. SOFTWARE AND FIRMWARE

The test utility software used during testing was RFTest program.
The firmware installed in the EUT during testing was FW: DVT-001.

5.5. WORST-CASE CONFIGURATION AND MODE

Radiated bandedge, harmonics, and spurious emissions from 1 GHz to 18GHz were performed.
The EUT was set to transmit at the Low/Middle/High channels with designed (target) output
powers.

Radiated emission below 1GHz, above 18GHz, and power line conducted emission were
performed with the EUT was set to transmit at the channel with highest output power as worst-
case scenario.

The fundamental of the EUT was investigated in three orthogonal orientations X/Y/Z, it was
determined that Z orientation was worst-case orientation. Therefore, all final radiated testing
was performed with the EUT in Z orientation.

Worst-case data rate as provided by the client was: 1Mbps.
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DATE: MAY 18, 2017
MODEL: FBC-1701

6. DESCRIPTION OF TEST SETUP

SUPPORT EQUIPMENT

Laptop Lenovo T420 PB-FBKHK12/07 N/A
AC Adapter Lenovo ADLX65NCC2A - N/A
AC Adapter Kaya Electronicg KTPS05-03315U-VI - N/A

I/O CABLES (CONDUCTED TEST)

1 AC 1 AC Un-Shielded 1.5 N/A
2 uSB 1 uSB Un-Shielded 2 N/A
3 DC 1 DC Un-Shielded 2 N/A

I/O CABLES (RADIATED TEST)

AC

Un-Shielded 1.5

N/A
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SETUP DIAGRAM

CONDUCTED

AC Mains

TEST SETUP

The EUT was connected to a test fixture which connected to a laptop via USB cable. Test
software exercised the EUT.
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RADIATED
EUT
.1
AC Mains
TEST SETUP

The EUT was standalone.
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7. 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 Asset = Cal Due
Antenna, Broadband Hybrid, 30MHz to .
2000MHz w/4dB Pad Sunol Sciences Corp. JB3 T477 | 06/22/2017
Antenna, Active Loop 9kHz-30MHz ETS-Lindgren 6502 T1683 | 02/17/2018
Antenna, Horn 1-18GHz ETS-Lindgren 3117 T345 | 03/07/2018
Antenna, Horn 18-26.5GHz ARA MWH-1826/B T449 | 05/26/2017
Power Meter, P-series single channel Agilent (Keyglght) N1911A T1264 @ 07/08/2017
Technologies
quer Sensor, P — series, 50MHz to 18GHz, Agilent (Key§|ght) N1921A T413 | 06/20/2017
Wideband Technologies
Amplifier, 1-26.5GHz Agilent (Keysight) 84498 T404 | 07/05/2017
Technologies
Amplifier, 10kHz-1GHz Agilent (Keysight) 8447D T15 | 08/26/2017
Technologies
RF Amplifier MITEQ AFS42'O§_14°21800'25' T493 | 02/15/2018
Agilent (Keysight)
Spectrum Analyzer, PSA, 3Hz to 26.5GHz Technologies E4440A T199 | 07/22/2017
Spectrum Analyzer, PXA, 3Hz to 44GHz Agilent (Keysight) N9030A T907 | 01/23/2018
Technologies
Spectrum Analyzer, PSA, 3Hz to 26.5GHz Agilent (Keysight) E9030A TO05 | 01/11/2018
Technologies
LISN FISCHER FCC-LISN-801250- ' 11310 06/08/2017
25-2-01
Test Software List
Description Manufacturer Model Version
Radiated Software UL UL EMC Ver 9.5, Apr 26, 2016
Conducted Software UL UL EMC Ver 9.5, May 26, 2015
Antenna Port Software UL UL RF Ver 5.1.1, July 15, 2016

NOTE: *testing is completed before equipment calibration expiration date.
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8. MEASUREMENT METHODS
6 dB BW: KDB 558074 D01 v03r05, Section 8.1.
Output Power: KDB 558074 D01 v03r05, Section 9.1.1.

Power Spectral Density: KDB 558074 D01 v03r05, Section 10.2.

Out-of-band emissions in non-restricted bands: KDB 558074 D01 v03r05, Section 11.0.

Qut-of-band emissions in restricted bands: KDB 558074 D01 v03r05, Section 12.1.

Band-edge: KDB 558074 D01 v03r05, Section 12.1.

AC Power Line Conducted Emissions: ANSI C63.10-2013, Section 6.2.
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9. SUMMARY TABLE

FCC Part RSS Test Description Test Limit Test Test
Section Section(s) Condition Result
15.247 RSS-247 . .
Occupied Band width (6dB >500KHz Pass
@Q) 5.2.1 P (6dB)
21051, | pss-247 5.5 |Band Edge / Conducted -20dBc Pass
15.247 (d) Spurious Emission Conducted
15.247 RSSS4'2447 TX conducted output power <30dBm Pass
15.247 RSS-247  1pgp <8dBm Pass
5.2.2
15.207 (a) |RSS-GEN 8.8 |"\C Power Line conducted Section 10 Pass
emissions
Radiated
15.205, 1 pss.GEN _ . . adia
15.209, 8.9/7 Radiated Spurious Emission < 54dBuVvV/m Pass
15.247(d) '
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10. ANTENNA PORT TEST RESULTS
10.1. ON TIME, DUTY CYCLE

LIMITS

None; for reporting purposes only.

PROCEDURE

KDB 558074 Zero-Span Spectrum Analyzer Method.

ON TIME AND DUTY CYCLE RESULTS

ON Time| Period |Duty Cycle Duty Duty Cycle 1/B
B X Cycle Correction Factor |Minimum VBW
(msec) | (msec) (linear) (%) (dB) (kHz)
1.060 1.179 0.899 89.91% 0.46 0.943
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DUTY CYCLE PLOTS

DUTY CYCLE BLE MODE

= Keysight Spectrum Analyzer - Swept SA

[ESE ==

RF [s0Q bC | | | SENSE:INT]|

ALIGN AUTO [03:22:50 AM May 05, 2017

- |
[Center Freq 2.440000000 GHz )
NFE PNO: Wide —+— 1Tig: Free Run
IFGain:Low #Atten: 10 dB

#Avg Type: RMS TRACE| 3456

Frequency

CET/AAAAAA

1LO diidiv__ Ref 106.99 dBpV
og

Auto Tune|

Center Freq
2.440000000 GHz

StartFreq

2.440000000 GHz

Stop Freq

2.440000000 GHz

Center 2440000000 GHz

Res BW (CISPR) 1 MHz #VBW 50 MHz*

(vobglTRCfsel Y

N t 174.8 us 71.83 dBuv
A t (A)

1.060 ms (A) -0.16 dB
A1 t (a) 1179 ms (A) 6.02dB

msa [ File <State_0000.state> saved

Sweep 1.533 ms (1001 pts)

Span 0 Hz CF Step
680.000 kHz
Auto Man

Freq Offset
0 Hz|

Scale Type
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10.2. 6 dB BANDWIDTH

10.2.1. LIMITS

FCC §15.247 (a) (2)

The minimum 6 dB bandwidth shall be at least 500 kHz.
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10.2.2.

RESULTS

TEST RESULT TABLE

LOW CHANNEL

W% Agilent 19:30:56 May 5, 2017 L Measure
APwE.6(A42617),45256 JB, Conducted C a Mkrl 774 kHz
Ref 36 dBm #Arten 48 dB -0.833 dB Meas Off
#Peak
Log |
18
ey Channel Power
OFfst
11
: - _ dB i
Channel | Frequency 6dB Bandwidth | Minimum Limit | | | Py 5 Occupied BN
-7.6
(MHz) (MHz) (MHz) e ac
Low 2402 0.7740 05000 WA
; ML 2 Multi Carrier|
Middle 2440 0.8660 0.5000 55 arrier
High 2480 0.7740 0.5000 £0h:
! Power Stat
50k CCDF
Swp
Center 2,402 8@ GHz Span 2 Mz 1"‘0’{3
#Res BH 108 kHz #\BH 300 kHz Sweep 1 ms (1881 pts)
|
MID CHANNEL HIGH CHANNEL
a5 Agilent 19:38:18 May 5, 2017 L Measure 4 Agilent 19:48:55 May 5, 2017 L Measure
APv6.B(B42617),45256 JB, Conducted C a Mkrl 866 kHz APwE.6(A42617),45256 JB, Conducted C a Mkrl 774 kHz
Ret 38 dBm #Atten 40 dB —-0.673 dB Meas 0Off Ref 36 dBm #Atten 40 dB 0.256 dB Meas Off
#Peak #Peak |
Log EEE— Log |
10 Channel Power L Channel Power
dB/ dB/
Offst OFfst
11 11
dB iR 1 Occupied BH dB iR 1 Occupied BW
ol O [+] ol [+] 0
oy B
m m
WPiive ‘ ACP| ¥Phivg ACP|
28 28
ML g2 Multi Carrier| ML 2 Multi Carrier|
93 FY Power| | [53 FS Power,
AA AA
£ Power Stat ECP: Power Stat
2568k CCDF t>56k CCDF
Snp EL
Center 2495 580 GHz Span 2 MHz 1"‘0’{2 Center 2,450 088 GHz Span 2 Mz 1"‘0’{3
#Res BN 100 kHz #UBH 366 kHz Sweep 1 ms (1061 pts) #Res BH 108 kHz #\BH 300 kHz Sweep 1 ms (1881 pts)
| |
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10.3. 99% BANDWIDTH

10.3.1. LIMITS

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 99 % bandwidth and to 1% of the span. The VBW is set to 3 times the RBW. The sweep
time is coupled. The spectrum analyzer internal 99% bandwidth function is utilized.
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10.3.2. RESULTS
TEST RESULT TABLE LOW CHANNEL
W% Agilent 19:31:49 May 5, 2017 L Measure
[ |
Ch Freq 2.482 GHz Trig Free Meas Off
Occupied Bandwidth |Ruerages: 28 | |
| Channel Powrer
APwE.6(A42617),45256 JB, Conducted C
Ref 28 dBm #Atten 39 dB
B #5amp .
Channel Frequency 99% Bandwidth Lo Oceupied B
18
(MHz) (MHz) dB/ 5 i s
Offst> [ ORI TR TTTT I TrTe  wi TP IR ACP
Low 2402 1.6382 i ‘
. | ‘ . -
Middle 2440 1.6355 | i \ \ Multi CF?"'”
- Center 2.402 0@A GHz Span 2 MHz ower
High 2480 1.6397 #Res BH 18 khz WUBH 56 kHz_ #Sweep 100 ms (1801 pts)
= - Power Stat
Occupied Bandwidth Occ BH % Pwr  9.80 % CCDF,
1.6382 MHz ®dB -26.90 dB
Transmit Freq Error  65.244 kHz ll‘lofrg
% B Bandwidth 1.981 MHz* °
|
MID CHANNEL HIGH CHANNEL
% Agilent 19:38:55 May 5, 2617 L [ Measure % Agilent 19:50:00 May 5, 2017 L Measure
[ | [
Ch Freq 2.44 GHz Trig Free} Meas 0Off Ch Freq 2.43 GHz Trig Free Meas Off
Occupied Bandwidth |Rusrages: 28 | | Occupied Bandwidth |Ruerages: 28 | |
|”Channe| Power | Channel Powrer
APw6.60842617),45256 JB, Conducted C | APwE.6(A42617),45256 JB, Conducted C
Ref 28 dBm #Atten 30 dB Ref 28 dBm #Atten 39 dB
#3amp Occupied BH ¥5amp Occupied BH
Log Log
18 18
dB/ d dB/ i ™y
0ffst> [l ° """""""" T I L P O ACP OFfs? (bR ol ACP
11 11 il
dB i i dB | i "
| | Multi Carrier, } | Multi Carrier,
Center 2.440 080 GHz Span 2 MHz Power| | |cenier 2.459 088 GHz Span 2 MHz Power
#Res BW 20 kHz #YBKW 56 kHz #Sweep 100 ms (1001 pts) #Res BW 18 kHz #/BW 56 kHz #3weepn 100 ms (1001 pts)

- - Power Stat = - Power Stat
Occupied Bandwidth Occ BH % Pwr  99.00 7 CCDF| Occupied Bandwidth Oce BH % Pur  99.00 % CCDF,
1.6355 MH=z ® dB -26.08 dB 1.6397 MHz % dB -26.008 dB
Transmit Freq Error 64475 kHz 1H°{2 Transmit Freq Error  55.950 kHz ll‘lofrg
® dB Bandwidth 1.978 MHz* ? x dB Bandwidth 1.985 MHz* 0

| |
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REPORT NO: 11618371-E1V2
FCC ID: 2AK7S-FBC1701

DATE: MAY 18, 2017
MODEL: FBC-1701

10.4. AVERAGE POWER

10.4.1.

LIMITS

None; for reporting purposes only.

The cable assembly insertion loss of 11 dB (including 10 dB pad and 1 dB cable) was entered
as an offset in the power meter to allow for direct reading of power.

10.4.2. RESULTS
Test Engineer ID:| 45256 Date: 05/05/17
Frequency AV Power
Channel (MH2) (MH2)
Low 2402 -1.52
Middle 2440 -1.11
High 2480 -0.79
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REPORT NO: 11618371-E1V2 DATE: MAY 18, 2017
FCC ID: 2AK7S-FBC1701 MODEL: FBC-1701

10.5. OUTPUT POWER

10.5.1. LIMITS

FCC §15.247 (b)

The maximum antenna gain is less than or equal to 6 dBi, therefore the limit is 30 dBm.
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REPORT NO: 11618371-E1V2
FCC ID: 2AK7S-FBC1701

DATE: MAY 18, 2017

MODEL: FBC-1701

10.5.2.

RESULTS

TEST RESULT TABLE

LOW CHANNEL

e Agllent 16:08-51 May 18, 2017 R T |Freg/Channel
Mkr1 2.401 808 GHz Corfer F
erter Freq
#R;iegi dBm Atten 30 dB 148 dBm o o 0 Ghe
Log
10 Stait Freq
dB/ N 2.39800000 GHz
Offst <
" Stop Freq
oy p dB 0
Channel | Frequency | Output Power Limit Margin 2 40600000 GHz
(MHz) (dBm) (dBm) (dB) CF Step
pA 800.000000 kHz
Low 2402 148 30.0 -28.52 V9 Aute Men
; M1 52|
Middle 2440 133 300 -28.67 Freq Cliset
53 FC 000000000 Hz
: AA|
High 2480 102 30.0 2898 || L
FTun Signal Track
Swp On cf
Center 2.402 000 GHz Span 8 MHz |
#Res BW 3 MHz VBW 8 MHz #Sweep 1 ms (1001 pts)
MID CHANNEL HIGH CHANNEL
2 Agilent 16:11-17 May 18, 2017 R T [Freg/Channel ¥ Agllent 16:12:47 May 18, 2017 R T |FiegiChannel
Mkr1 2.439 808 GHz Certer F Mkr1 2.479 808 GHz Cerfer F
Rel 25 dBm Atten 30 dB 1.33 dBm erier Freq Rel 25 dBm Atten 30 dB 1.02 dBm erier Freq
#Peak 2.44000000 GHz APeak 2.43000000 GHz
Log Log |
10 Stait Freq 10 Stait Freq
dB/ N 2.43600000 GHz dB/ N 2.47600000 GHz
Ofist o Ofist <
11 @ 1 o
dB Slop Freg dB Stop Freq
2 44400000 GHz 2 48400000 GHz
CF Step CF Step
800.000000 kHz 300.000000 kHz
#PAvg Auto Man #PAvg Auto Man
M1 52 Freq Ciiset M1 52 Freq Cliset
S3 FC 0.00000000 Hz 53 FC 0.00000000 Hz
AA AA|
nif): n(t):
ETun Signal Track ETun Signal Track
Swp On cf Swp On cf
Center 2.440 000 GHz Span 8 MHz Center 2.480 000 GHz Span § MHz |
#Res BW 3 MHz VBW 8 MHz #Sweep 1 ms (1001 pts) #Res BW 3 MHz VBW & MHz #Sweep 1 ms (1001 pis)
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REPORT NO: 11618371-E1V2 DATE: MAY 18, 2017
FCC ID: 2AK7S-FBC1701 MODEL: FBC-1701

10.6. POWER SPECTRAL DENSITY

10.6.1. LIMITS

FCC §15.247 (e)

The power spectral density conducted from the transmitter to the antenna shall not be greater
than 8 dBm in any 3 kHz band during any time interval of continuous transmission.
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REPORT NO: 11618371-E1V2
FCC ID: 2AK7S-FBC1701

DATE: MAY 18, 2017
MODEL: FBC-1701

10.6.2. RESULTS

TEST RESULT TABLE

LOW CHANNEL

#% Agilent 19:34:42 May 5, 2017 L Measure
APwE.6(A42617),45256 JB, Conducted C Mkrl 2.402 128 GHz
Ref 25 dBm #ftten 36 dB -14.187 dBm Meas Off
#Peak
Log |
L Channel Power
dB/
Offst
& -
Channel | Frequency PSD Limit Margin | | |, L Occupied BN
3.8
(MHy (dBm) (dBm) @8 || [ -
Low 2402 -14.107 8.0 2211 || [Pl |
; ) R M1 $2 Multi Carrier
Middle | 2440 14.538 8.0 N arrier
High 2480 -14.434 8.0 208 | e
! Power Stat
50k CCDF
Swp
Center 2,402 800 GHz Span 2 Wz 1"‘0’{3
#Res BH 3 kHz VB 9.1 kHz  Sweep 212.3 ms (1061 pts)
|
MID CHANNEL HIGH CHANNEL
3 Agilent 19:42:22 May 5, 2017 L Measure s Agilent 19:52:39 May 5, 2017 L Measure
APvE.B(B42617),45256 JB, Conducted C Mkrl 2.449 839 GHz APwE.6(A42617),45256 JB, Conducted C Mkrl 2,488 126 GHz
Ref 25 dBm #Atten 36 dB -14.538 dBm Meas Off Ref 25 dBm #ftten 36 dB -14.434 dBm Meas Off
#Peak #Peak
Lag S Loy |
Lo Channel Power Le Channel Power
dB/ dB/
Offst Offst
11 11
dB . Occupied BH dB . Occupied BH
1] <& 0l <&
8.4 8.8
dBm dBm
ACP e ACP
#PAvy ‘ #PRvy
169 | Ll ] 190 [ bl
ML 52 Multi Carrier| ML 2 Multi Carrier|
33 B Power| | [53 FS Power
AA AA
£t Power Stat £l Power Stat
50k CCOF 50k CCDF
Swp Swp
Center 2418 600 GHz Span 2 Mz 1”‘0’{3 Center 2,450 808 GHz Span 2 Wiz 1"‘0’{3
#Res BW 3 kHz #BH 9.1 kHz  Sweep 212.3 ms (1061 pts) #Res BH 3 kHz #UBH 9.1 kHz  Sweep 212.3 ms (1061 pts)
| |
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REPORT NO: 11618371-E1V2 DATE: MAY 18, 2017
FCC ID: 2AK7S-FBC1701 MODEL: FBC-1701

10.7. CONDUCTED BANDEDGE AND SPURIOUS EMISSIONS

10.7.1. LIMITS

FCC §15.247 (d)

Output power was measured based on the use of a peak measurement, therefore the required
attenuation is 20 dB.
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REPORT NO: 11618371-E1V2 DATE: MAY 18, 2017
FCC ID: 2AK7S-FBC1701 MODEL: FBC-1701

10.7.2. RESULTS

LOW CHANNEL BANDEDGE HIGH CHANNEL BANDEDGE
#  Agilent 19:35:21 May 5, 2817 L Measure 3% Agilent 19:53:31 May 5§, 2017 L Measure
APY6.6(042617),45256 JB, Conducted C Mkrl 2.482 12 GHz| APE.6(0426177,45256 JB, Conducted C Mkrl 2.480 11 GHz
Ref 25 dBm #Rrren 36 dB ~1.27 dBm Meas Off Ref 25 dBim #Atten 36 dB ~0.85 dBm Meas Off
Peak Peak |
Log Log
10 s Channel Power| 10 s Channel Power
dB/ dB/
Offst Offst
11
dB Occupied BH dB Occupied BH
ol i z
-21.3 -20.9
dBm dBm
ACP ACP
#PAvy #PRvg
Center 2.400 060 GHz Span 18 MHz . . Center 2.483 50 GHz Span 10 MHz . .
#Res BH 108 kHz WUBH 300 khz Sweep L ms (1081 proy || Tl c;'g(_,'z'f #Res BH 100 kHz FUBH 300 kHz Sweep 1 ms (1001 prsy || MM cg;:}:;
Marker  Trace Type W Axis Amplitude Marker  Trace Type W Axis Anplitude
1 (e8] Freg 2.482 12 GHz -1.27 dBm 1 1 Freg 2.428 11 GHz -8.85 dBn
H o F 2,486 8 GH ~42.14 dB 2 e8] F 2.435 B2 GH -44.71 dB
3 (&5} F:E 2.408 A8 EHE -42.14 dE:: Powerc%tnal_s El [¢5) F:g 2.483 58 EH; -47.29 dB: Power Stat
More More
1of 2 1of 2
| |
MID CHANNEL REFERENCE LOW CHANNEL SPURIOUS
Agilent 19:45:13 May 5, 26017 L Measure 4% Agilent 19:36:21 May 5, 2017 L Measure
APv6.6(042617),45256 JB, Conducted C Mkrl 2.448 11 GHz APVE.E(B42617),45256 JB, Conducted C Mkrd 25673 GHz
Ref 25 dBm #Atten 36 dB -8.94 dBm Meas Off| Ref 3@ dBm #Atten 48 dB -31.941 dBm Meas Off|
Peak #Peak |
Log Log | |
Lo Channel Power| Lo ) Channel Power
dB/ dB/ 5
Offst i Offst
11
dB Occupied BW dB 4|l Occupied BH
ol ] 3
-20.9 -21.3 £ = S =
dBm dBm |
#PAvg ACP *Pﬂvgl ACP
Ml §2 i " Center 13.815 GHz Span 25.97 GHz " "
53 s Rulti c;';:,'gﬁ #Res BH 109 kHz WBH 300 KHz  Sweep 2.082 5 (8102 pes) || TIU c:;u:;
Jaral Marker  Trace Type W B fnplitude
£ 1 1) Freq 2.482 GHz -3.34 dBn
: Power Stat 2 €8} Freq 4804 GHz -42.49 dBn Power Stat
258k 3 [&h F 7.206 GH -41.52 dE
Swp CCDF| 4 <5 :123 25.673 EH; -31.94 aaz CCDF
Center 2.099 00 Gz Snan 10 Mz 1”‘0’{3 1"‘;{2
#Res BH 108 kHz #UBH 306 kHz Sweep 1 ms (1001 pis)
| |
MID CHANNEL SPURIOUS HIGH CHANNEL SPURIOUS
¥ Agilent 19:47:81 May 5, 2017 L Measure 4% Agilent 13:55:52 May 5, 2017 L Measure
APv6.6(042617),45256 JB, Conducted C Mkrd 25686 GHz APVE.B(R42617),45256 JB, Conducted C Mkrd 25734 GHz
Ref 38 dBm #Atten 49 dB -32.146 dBm Meas Off| Ref 3@ dBm #Atten 48 dB -32.913 dBm Meas Off|
#Peak ‘ #Peak |
Log ‘ Log | |
52/ L Channel Power| ig/ A Channel Power
Offst Offst
11 11
dB 4l Occupied BW dB 4l Occupied BW
ol z u]] 2 3
269 Lo S 209 e i
dBm dBm
WPlivs ACP Pl ACP
Center 13.815 GHz Span 25.97 GHz " " Center 13.815 GHz Span 25.97 GHz " :
#Res BH 106 kHz WEH 300 Kz Sweep 2,482 5 (3102 prey || 1M c;;ug #Res BH 100 kHz WBH 300 Kz Sweep 2,482 5 (510 prsy || MY c:;u::
Marker  Trace Type W Axis Amplitude Marker  Trace Type W Axis Auplitude
1y Freq 2,448 BHz -1.56 dBm 1 1) Freq 2.4868 GHz -1.35 dBm
2 [&¥] F 4,888 GH. -42.41 dB 2 (69 Fi 4.960 GH. -41.19 dB
3 o Freq 7320 tita 3697 do PWH&%’; 3 e8] Freq 71441 s Zga58 Powercsct[z]aFt
4 (&5} Freg 25,686 GHz -32.15 dBm 4 [¢5) Freq 2B.734 GHz -32.61 dBm
More More
lof2 1of 2
| |
NOTE:--
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REPORT NO: 11618371-E1V2 DATE: MAY 18, 2017
FCC ID: 2AK7S-FBC1701 MODEL: FBC-1701

11. RADIATED TEST RESULTS

11.1. LIMITS AND PROCEDURE

LIMITS

FCC §15.205 and §15.209

IC RSS-GEN, Section 8.9 and 8.10.

Frequency Range Field Strength Limit Field Strength Limit
(MH2) (uV/m) at 3m (dBuV/m) at 3 m
30 - 88 100 40
88 - 216 150 43.5
216 - 960 200 46
Above 960 500 54

TEST PROCEDURE

The EUT is placed on a non-conducting table 80 cm above the ground plane for measurement
below 1GHz; 1.5 m above the ground plane for measurement above 1GHz. The antenna to EUT
distance is 3 meters. The EUT is configured in accordance with ANSI C63.10. The EUT is set to
transmit in a continuous mode.

For measurements below 1 GHz the resolution bandwidth is set to 100 kHz for peak detection
measurements or 120 kHz for quasi-peak detection measurements. Peak detection is used
unless otherwise noted as quasi-peak.

For pre-scans above 1 GHz the resolution bandwidth is set to 1 MHz; the video bandwidth is set
to 30 KHz for peak measurements.

For final measurements above 1 GHz the resolution bandwidth is set to 1 MHz; the video
bandwidth is set to 3 MHz for peak measurements and as applicable for average
measurements.

The spectrum from 1GHz to 18 GHz is investigated with the transmitter set to the lowest, middle,
and highest channels in the 2.4 GHz band.

The frequency range of interest is monitored at a fixed antenna height and EUT azimuth. The
EUT is rotated through 360 degrees to maximize emissions received. The antenna is scanned
from 1 to 4 meters above the ground plane to further maximize the emission. Measurements are
made with the antenna polarized in both the vertical and the horizontal positions.
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REPORT NO: 11618371-E1V2 DATE: MAY 18, 2017
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11.2. RESTRICTED BANDEDGE (LOW CHANNEL)

LOW CHANNEL HORIZONTAL

UL Fremont,5m Chamber B

125

Restricted Bandedge

Project Number: 11618371
Client:Facebook
Config:EUT + AC Adopter
Mode :BLE_BE_H_24@2
Tested by:45258 JL

it (dBulU/m2

£
~
>
5
@
<

Average Limit (dBul/m)

ML“ s L st A Al PRTRTRRY W0 J Y Ty TP T SV ) | " Ak it ol bk “MWAA N Lotk 2
h M s ey Pi el Pt r‘ Akt tadia

Ao A Ao e SN (i PR HSRAI A SRR AT iy \»l#v»--\{*vﬂ’»p‘«vaﬂ"‘v Mty “'»"~¢'Jr;,3w»’».m sl Ll

.31 18.5MHz/ 2.415
Frequency (GHzJ

Range (GHz) RBU/UBW Ref/Attn  Det/Avg Tupe Sueep Pte  #sups/Mode FPosition | Ronge (BHZ) RBU/UBU Ref/Atin  Det/Avg Type Susep Pte  #5ups/fiode FPosition
1:2.1-2.415 NC-EdB)/M 109/12 PEAK/Pur Pvg(RMS)  fnoec(futa)  B3BD  MAXH 153 doga i 2:2.31-2.415 M(-6B)/M  109/12  AUER/Pur Avg(RMS) Imsoc(Auto) 8088  1BOTAVG 153 degs H

ow CH Bandedge — H.TST 38915 28 Dec 2015 Rev 9.5 B1 Dec 2016

Trace Markers

Marker Frequenc Meter Det "AF 1346 (dB/m) Amp/CDI/FItr/Pad DC Corr (dB) Correcte Average Limit Margin Peak Limit (dBuvim) PK Azimuth Height Polarity
y Reading d (dBuV/m) (dB) Margin (Degs) (cm)
(GH2) (dBuv) Reading (dB)
(dBuVim)
1 *2.39 36.13 Pk 32 -21.3 0 46.83 - - 74 -27.17 153 139 H
2 *2.312 38.46 Pk 31.7 -21.2 [ 48.96 - - 74 -25.04 153 139 H
3 *2.39 26.18 RMS 32 -21.3 .46 37.34 54 -16.66 - - 153 139 H
4 *2.378 27.46 RMS 31.9 -21.3 .46 38.52 54 -15.48 153 139 H

* - indicates frequency in CFR15.205/RSS-GEN 8.10 -Restricted Band
Pk - Peak detector
RMS - RMS detection
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REPORT NO: 11618371-E1V2 DATE: MAY 18, 2017
FCC ID: 2AK7S-FBC1701 MODEL: FBC-1701

LOW CHANNEL VERTICAL

UL Fremont,5m Chamber B

12

Restricted Bandedge

- Project Number: 1161837
T Client:Facebook
Config:EUT + AC Adapter
Mode :BLE_BE_U_2482

185 Tested by:45258 JL

95

85

75

~

£
~
>

5
@
<

65

Average Limit CdBull

55

45

35

2.31 18.5MHz/
Frequency (GHzJ

Range (6Hz) REU/UBH Ref/Attn  Det/Avg Tupe ueey < #wupsModz Fosition | Renge (G2 RBU/UBU Ref/Atin  Det/Avg Type ee +5ups/liode  Position

ow CH Bondedge - U.TST 36915 28 Dec 2615 Rev 9.5 B1 Dec 2016

Trace Markers

Marker Frequenc Meter Det "AF 1346 (dB/m) Amp/CDI/FItr/Pad DC Corr (dB) Correcte Average Limit Margin Peak Limit (dBuvim) PK

AZimuth Feight Polarity
y Reading d (dBuv/m) (d8) Margin (Degs) (cm)
(GHz) (dBuv) Reading (d8)
(dBuV/m)
1 *2.39 35.69 Pk 32 -21.3 0 46.39 - - 74 -27.61 110 165 Vv
2 *2.387 37.87 Pk 319 -21.3 [ 48.47 - - 74 -25.53 110 165 \
3 *2.39 26.41 RMS 32 -21.3 .46 37.57 54 -16.43 - - 110 165 \
4 *2.383 27.7 RMS 31.9 -21.3 .46 38.76 54 -15.24 - - 110 165 \

* - indicates frequency in CFR15.205/RSS-GEN 8.10 -Restricted Band
Pk - Peak detector
RMS - RMS detection
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REPORT NO: 11618371-E1V2 DATE: MAY 18, 2017
FCC ID: 2AK7S-FBC1701 MODEL: FBC-1701

8.1.1 AUTHORIZED BANDEDGE (HIGH CHANNEL)

HIGH CHANNEL HORIZONTAL

1ZKUL Fremont,5m Chamber B 5 May 2817 16:83:48
Restricted Bandedge
= Project Number:11618371
i Client:Facebook
Config:EUT + AC Adapter
Mode :BLE_BE_H_2488
185 Tested by:45258 JL
95
85
G -
=~ Peok Limit (dBulU/im)
> 7|:
5
@
[
6|:
/ﬁ \\ Average Limit (dEuUU/m]
5|:
M ;
T TR ) TR TVITS W U0 PRPRTVPU RSN NN W KT PRV Y PSR 17 tmtt AN Mo Tt el WWWWWMWMMM
£ 55 PN e Byl AR il Y N f ity ikl il ik L L s L )
3 4
Pt 0 A A s T ey AR o
3|:
2.46 8. 3MH=/ 2.563
Frequency (GHzJ
Range (6iz) REU/VE Ref/ftin  Det/fvg Tupe Sueep Pte #oups/Mode Position | Ronge (Gz) REW/VEW Ref/fiin Det/fvg Type Sueep Pte fowps/Mode Fosition
1:2.46-2.563  IMC-6dB)/3N  189/12  PEAK/Pur Pvg@RMS)  InscoCAuta)  BBBD  NAXH 318 degs | 2:2.46-2.563 MBI/ 169/12  AVER/Pur Avg(RMNS) frscolfuto) 8680 1BTAUG 318 degs H
High CH Bandedge - H.TST 38915 28 Dec 2815 Rev 9.5 81 Dec 20

Trace Markers

Marker Frequenc Meter Det “AF 1346 (dB/m) Amp/CbI/FItr/Pad (dB) DC Corr (dB) Correcte ‘Average Limit (dBuvim) Margin Peak Limit (dBuvim) PK “AZimuth Height Polarity
y Reading d (dB) Margin (Degs) (cm)
(GH2) (dBuv) Reading (dB)
(dBuV/im)
1 *2.484 36.36 Pk 2.1 -21.2 0 47. - - 74 -26.74 1 11! H
3 *2.484 26.62 RMS 2.1 -21.2 .46 37. 54 -16.02 - - 1 11! H
2 2.528 38.76 Pk 2.1 -21.2 0 49. - - 74 -24.34 1 11! H
4 2.538 27.81 RMS 2.1 -21 .46 39.3 54 -14.63 - - 1 11! H

* - indicates frequency in CFR15.205/RSS-GEN 8.10 -Restricted Band
Pk - Peak detector
RMS - RMS detection
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REPORT NO: 11618371-E1V2 DATE: MAY 18, 2017
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HIGH CHANNEL VERTICAL

UL Fremont,5m Chamber B 5 Moy 2817 16:23:32

125

Restricted Bandedge

= Project Number: 11618371
i Cliznt:Faceboo
Config:EUT + AC Adopter
Mode :BLE_BE _U_2480

185 Tested by:45258 JL
g5
85
E -
~ Peok Limit CdBuU/m)
= 75
5
m
<
65
Averoge Limit (dBuU/mI
55
i @
)
45
3 3
&
35
2.46 18. 3MH=/ 2.563
Frequency (GHzJ
Rarge (6z) RBUI/UB Ref/Attn  Det/Avg Tupe Susep Fte  #Supc/Mode FPosition | Range (BHZ) RBU/UBU Ref/ftin  Det/Avg Type Susep Pte #5ups/fiode  Fosition
High CH Bandedge - U.TST 38915 28 Dec 2015 Rev 3.5 61 Dec 20
Marker Frequenc Meter Det “AF 346 (GB/m) AMpICOUFIPad (0B) DC Corr (aB) Correcte ‘Average Limit (GBuvim) Wargin Peak Limit (@BuVim) K Azimuth Height PoTarity
y Reading d (@8) Margin (Degs) (em)
(GH2) (dBuv) Reading (8)
(dBuVim)
1 *2.484 37.72 Pk 32.1 -21.2 0 48.62 - - 74 -25.38 221 175 \
3 *2.484 26.42 RMS 32.1 -21.2 .46 37.78 54 -16.22 - - 221 175 Vv
4 *2.492 27.88 RMS 32.1 -21.2 .46 39.24 54 -14.76 - - 221 175 \
2 2.519 39.89 Pk 32.1 -21 0 50.99 - - 74 -23.01 221 175 N

* - indicates frequency in CFR15.205/RSS-GEN 8.10 -Restricted Band
Pk - Peak detector
RMS - RMS detection
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8.1.2 HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL HORIZONTAL

UL Fremont,5m Chamber B 18 May 2817 89:38:29

"
Rodioted Emissions 3-Meters

- Project Number: 11618371
19 Client:Facebook

Config EUT + AC Adapter
Mode :BLE_HARM_2402

95 : Tested by:29435 TC

a5

Peak Limit (dBuU/m

75

(dBuU/m3

Avg Limit (dBuU/m)

WWW

18 18
Frequency (GHz)

Ranga (GHz) REW/UED Ref/Attn  Det/Avg Type Pls  ¥owps/fode Fo
-3 1 7

T Sucap oition Fange (61z) REW/VB Roi/Attn  Dot/fvg Tupe Suecy Pts  ¥oups/Mode
(-6dB) /3 167/18  PEAK/Pur Rvg(RMS)  7lnsec(Puto) 6038 HAXH B-360degs H | 3:3-18 1

P Postion
HC-6cB)/38  87/8 PERK/Pur Avg(RIS)  57dnsec(futo) I8k HAXH B-368degs H

FCC Part15C 2.46Hz RSE.TST 368915 26 Jun 2615 Rev 9.5 A1 Dec 2816

LOW CHANNEL VERTICAL

<UL Fremont,5m Chomber B 18 Moy 2817 89:38:29

11
Radioted Emissions 3-Meters

185 ETF’JE.:{" Number: 11618371
{ent :Facebook

Config:EUT + AC Adapter

Mode : BLE_HARM_2402

as Tested by:29435 TC

85

75

65

(dBulU/m)

Avg Limit (dBuU/m)
SC

45

3512

Frequency (GHz)

Range (6Hz) REU/UBH Ref/fttn  Det/fvg Type Sweep Pis fowps/fode Fosition Range (6Hz) REW/VB Ref/Attn  Det/fvg Tupe wer Pte  f5ups/fode Position

FCC Part15C 2.46Hz RSE.TST 38915 26 Jun 2815 Rev 9.5 81 Dec 2816

Note: Emission was scanned up to 26GHz; No emissions were detected above the noise floor
which was at least 20dB below the specification limit.
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REPORT NO: 11618371-E1V2 DATE: MAY 18, 2017
FCC ID: 2AK7S-FBC1701 MODEL: FBC-1701

Trace Markers

Marker Frequency Meter Det “AF 1346 (dB/m) “Amp/Cbi/Fitr/Pad (dB) DC Corr (dB) Corrected ‘Avg Limit (dBuv/m) Margin Peak Limit (dBuV/m) PK Margin “Azimuth Height Polarity
(GHz) Reading. Reading. (dB) (dB) (Degs) (cm)
(Buv) (dBuV/m)
4 *1.024 3114 Pk 26.5 -23.7 0 33.94 - - 74 -40.06 0-360 200 \
2 *4.804 44.05 Pk 34.4 -29 0 49.45 - - 74 -24.55 0-360 102 H
6 *4.804 37.66 Pk 34.4 -29 0 43.06 - - 74 -30.94 0-360 102 \
1 2.53 35.18 Pk 321 -21.1 0 46.18 - - - - 0-360 102 H
5 2.53 34.67 Pk 321 -21.1 0 45.67 - - - - 0-360 200 v
3 7.206 33.48 Pk 36.1 -27.3 0 42.28 - - - - 0-360 199 H

* - indicates frequency in CFR15.205/RSS-GEN 8.10 -Restricted Band
Pk - Peak detector

Radiated Emissions

Frequency Meter Det AF T346 Amp/Cbl/Fitr/ DC Corr (dB) Corrected Avg Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) Pad (dB) Reading (dBuV/m) (dB) (dBuV/m) (dB) (Degs) (cm)
(dBuV) (dBuv/m)
*1.024 34.89 PK2 26.5 -23.7 0 37.69 - - 74 -36.31 29 135 \
*1.026 18.62 MAv1 26.4 -23.7 .46 21.78 54 -32.22 - - 29 135 \
* 4.804 51.83 PK2 34.4 -29 0 57.23 - - 74 -16.77 127 126 H
* 4.804 42.59 MAv1 34.4 -29 .46 48.45 54 -5.55 - - 127 126 H
*4.804 45.05 PK2 34.4 -29 0 50.45 - - 74 -23.55 160 302 \2
*4.804 34.48 MAv1 34.4 -29 46 40.34 54 -13.66 - - 160 302 \
2.53 40.66 PK2 321 -21.1 0 51.66 - - - - 166 109 H
2.53 33.62 MAv1 321 2211 .46 45.08 - - - - 166 109 H
2.53 40.36 PK2 321 -21.1 0 51.36 - - - - 289 368 \
2.53 332 MAv1 321 -21.1 46 44.66 - - - - 289 368 \
7.207 39.69 PK2 36.1 -27.3 0 48.49 - - - - 132 105 H
7.207 29.44 MAv1 36.1 -27.3 .46 38.7 - - - - 132 105 H

* - indicates frequency in CFR15.205/RSS-GEN 8.10 -Restricted Band
PK2 - KDB558074 Method: Maximum Peak
MAv1 - KDB558074 Option 1 Maximum RMS Average
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REPORT NO: 11618371-E1V2
FCC ID: 2AK7S-FBC1701

DATE: MAY 18, 2017
MODEL: FBC-1701

MID CHANNEL HORIZONTAL

H:UL Fremant,5m Chomber B 18 May 2817 18:28:21
Rodioted Emissions 3-Meters
Project Number: 11618371
185 Client :Facebook
Canfig EUT + AC Adopter
Mode:BLE_HARM_2448
95 Tested by:29435 TC
85
Peak Limit (dBulU/m)
75
‘e
~
S es
@
o
— Avg Limit (dBul/m)
55
g

b

Frequency (GHz)

14 18

REUVEW

VB Ref/fttn
1M(-6dB) /3Ak

Rangs (62)
1:1-3 187/18

Dot /fvg Type S
PEAK/Pur Awg(RMS)  77mee

P
eclfuto) 6BAB  MAXH

RBU/VBU Ref/ fitkn
IMC-6cB) /30K 87/

Fis  Fowpa/fode  Position Range (610 Dat/vg Tupe
B-36fdegs H 3318

PERK/Pur Avg(RM3) 574

Fts  Toups/Tiads

Sueep Position
meec(uto) 18k HAWH 8-36Adegs

3FAdegs H

FCC Part!5C 2 4GHz RSE.TST 36515 26 Jun 2615

MID CHANNEL VERTICAL

Rev 8.5 A1 Dec 26

11:UL Fremant,5m Chomber B 18 Moy 2817 18:28:21
Rodioted Emissions 3-Meters
185 PF?J‘E:t Number: 11618371
Client :Facekook
Config:EUT + AC Adapter
Mode:BLE_HARM_2448
95 Tested by:29435 TC
8|:
Peck Limit CdBulU/m)
75
‘e
> 5
£ 6
[a)
o
- Avg Limit CdBul/m)
5|:
5 6
=}
=
4 7
Q
3|: ,,,,,,,,
25
1 14 18
Frequency (GHz)
Range (BHz) REU/VEN Ref/Atn  Det/Avg Type Sueap Pla  Fawps/fode Fosition Range (GHz) REU/VBH Ref/Attn  Det/Avg Type Sueep Pis foups/fode  Fosition
FCC Port{5C 2.4GHz RSE.TST 38915 26 Jun 20815 Rev 9.5 B1 Dec 28

Note: Emission was scanned up to 26GHz; No emissions were detected above the noise floor
which was at least 20dB below the specification limit.
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REPORT NO: 11618371-E1V2 DATE: MAY 18, 2017
FCC ID: 2AK7S-FBC1701 MODEL: FBC-1701

Trace Markers

Marker Frequency Meter Det “AF 1346 (dB/m) “Amp/Cbi/Fitr/Pad (dB) DC Corr (dB) Corrected "Avg Limit (dBuv/m) Margin Peak Limit (dBuV/m) PK Margin ‘Azimuth Height Polarity
(GHz) Reading. Reading. (dB) (dB) (Degs) (em)
(Buv) (dBuV/m)
1 *2312 33.37 Pk 317 -21.2 0 43.87 - - 74 -30.13 0-360 102 H
3 *4.88 49.22 Pk 345 -30.5 0 53.22 - - 74 -20.78 0-360 102 H
6 *4.881 44 Pk 34.5 -30.5 0 48 - - 74 -26 0-360 102 \
4 2.096 30.68 Pk 321 -21 0 41.78 - - - - 0-360 102 \
2 2.568 35.75 Pk 321 -21.1 0 46.75 - - - - 0-360 102 H
5 2.568 34.32 Pk 321 -21.1 0 45.32 - - - - 0-360 102 \

* - indicates frequency in CFR15.205/RSS-GEN 8.10 -Restricted Band
Pk - Peak detector

Radiated Emissions

Frequency Meter Det AF T346 (dB/m) Amp/Cbl/Fitr/Pa DC Corr (dB) Corrected Avg Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading d (dB) Reading (dBuV/m) (dB) (dBuV/m) (dB) (Degs) (em)
(dBuV) (dBuV/m)

*4.88 53.57 PK2 345 -30.5 0 57.57 - - 74 -16.43 140 315 H
*4.88 46.1 MAv1 345 -30.5 .46 50.56 54 -3.44 - - 140 315 H
*4.88 48.16 PK2 345 -30.5 0 52.16 - - 74 -21.84 127 120 \
*4.88 40.32 MAv1 345 -30.5 .46 44.78 54 -9.22 - - 127 120 \
2.097 34.83 PK2 321 -21 0 45.93 - - - - 41 224 \
2.098 17.84 MAv1 321 -21 .46 29.4 - - - - 41 224 \%
2.31 36.34 PK2 317 -21.3 0 46.74 - - - - 107 125 H
231 19.78 MAv1 317 =213 .46 30.64 - - - - 107 125 H
2.568 40.74 PK2 321 -21 0 51.84 - - - - 172 110 H
2.568 33.55 MAv1 321 -21 .46 45.11 - - - - 172 110 H
2.568 39.58 PK2 321 -21.1 0 50.58 - - - - 149 169 \
2.568 31.06 MAv1 321 221 .46 42.62 - - - - 149 169 \

* - indicates frequency in CFR15.205/RSS-GEN 8.10 -Restricted Band
PK2 - KDB558074 Method: Maximum Peak
MAv1 - KDB558074 Option 1 Maximum RMS Average
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REPORT NO: 11618371-E1V2
FCC ID: 2AK7S-FBC1701

DATE: MAY 18, 2017
MODEL: FBC-1701

HIGH CHANNEL HORIZONTAL

:UL Fremant,5m Chomber B

18 May 2817

11:21:32

I

Rodioted Emissions 3-Mete
Project Number: 11618371

rs

185 Client :Facebook
Canfig EUT + AC Adopter
Mode:BLE_HARM_24808
95 Tested by:29435 TC
85
Peak Limit (dBulU/m)
75
‘e
~
S es
@
o
— Avg Limit (dBul/m)
55

W

EICEY,

14 18
Frequency (GHz)
Runge (6100 REWATE Ref/ftn  Det/ivg Tupe ) Pia  Fowps/Mode Position Range (6100 RN/ Ref/fbtn Det/ivg Tupe Sweop Pto  ¥oups/Mode  Position
1:1-3 1M(-6dB) /3Ak 187/18 PEAK/Pur Awg(RMS)  77meec(huto) 6AER  MAXH B-36fdegs H 3318 IMC-6cB) /30K 87/ PEAK/Pur Avg(RMS)  57dmsec(fAuto) I8k MAXH B-36fdegs H

FCC Part!5C 2 4GHz RSE.TST 36515 26 Jun 2615

HIGH CHANNEL VERTICAL

Rev 8.5 A1 Dec 26

11:UL Fremant,5m Chomber B 18 Moy 2817 11:21:32
Rodioted Emissions 3-Meters
185 PF?J‘E:t Number: 11618371
Client :Facekook
Config:EUT + AC Adapter
Mode:BLE_HARM_24808
95 Tested by:29435 TC
8|:
Peck Limit CdBulU/m)
75
‘e
> 5
£ 6
[a)
o
- Avg Limit CdBul/m)
5|:
5
] g
45 =
3|: ,,,,,,,,,,
25
1 14 18
Frequency (GHz)
Range (BHz) REU/VEN Ref/Atn  Det/Avg Type Sueap Pla  Fawps/fode Fosition Range (GHz) REU/VBH Ref/Attn  Det/Avg Type Sueep Pis foups/fode  Fosition
FCC Port{5C 2.4GHz RSE.TST 38915 26 Jun 20815 Rev 9.5 B1 Dec 28

Note: Emission was scanned up to 26GHz; No emissions were detected above the noise floor
which was at least 20dB below the specification limit.

Page 37 of 49

UL VERIFICATION SERVICES INC.

47173 BENICIA STREET, FREMONT, CA 94538, USA

FORM NO: CCSUP4701lI

TEL: (510) 771-1000

FAX: (510) 661-0888

This report shall not be reproduced except in full, without the written approval of UL Verification Services Inc.



REPORT NO: 11618371-E1V2 DATE: MAY 18, 2017
FCC ID: 2AK7S-FBC1701 MODEL: FBC-1701

Trace Markers

Marker Frequency Meter Det “AF 1346 (dB/m) “Amp/Cbi/Fitr/Pad (dB) DC Corr (dB) Corrected “Avg Limit (dBuv/m) Margin Peak Limit (dBuV/m) PK Margin ‘Azimuth Height Polarity
(GHz) Reading. Reading. (dB) (dB) (Degs) (em)
(Buv) (dBuV/m)
1 *2.352 35.02 Pk 318 -21.3 0 45.52 - - 74 -28.48 0-360 102 H
4 *2.352 33.57 Pk 318 -213 0 44.07 - - 74 -29.93 0-360 200 v
3 * 4,961 41.35 Pk 34.5 -29.7 0 46.15 - - 74 -27.85 0-360 102 H
6 *4.959 39.83 Pk 345 -29.7 0 44.63 - - 74 -29.37 0-360 101 \
2 2.608 36 Pk 322 -20.9 0 473 - - - - 0-360 102 H
5 2.608 34.91 Pk 32.2 -20.9 0 46.21 - - - - 0-360 200 \

* - indicates frequency in CFR15.205/RSS-GEN 8.10 -Restricted Band
Pk - Peak detector

Radiated Emissions

Frequency Meter Det AF T346 (dB/m) Amp/Cbl/Fitr/Pa DC Corr (dB) Corrected Avg Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading d (dB) Reading (dBuV/m) (dB) (dBuV/m) (dB) (Degs) (cm)
(dBuV) (dBuV/m)
*2.352 39.74 PK2 31.8 -213 0 50.24 - - 74 -23.76 113 161 H
*2.352 32.32 MAv1 318 -213 .46 43.28 54 -10.72 - 113 161 H
*2.352 40.11 PK2 318 -21.3 0 50.61 - - 74 -23.39 307 346 \
*2.352 32.86 MAv1 318 -21.3 .46 43.82 54 -10.18 - 307 346 \
*4.959 47.11 PK2 345 -29.7 0 51.91 - - 74 -22.09 135 364 H
*4.96 39.79 MAv1 345 -29.7 .46 45.05 54 -8.95 - 135 364 H
*4.961 45.78 PK2 34.5 -29.7 0 50.58 - 74 -23.42 145 102 \
*4.96 38.01 MAv1 345 -29.7 .46 43.27 54 -10.73 - 145 102 \
2.608 40.53 PK2 322 -20.9 0 51.83 - - - - 168 235 H
2.608 33.96 MAv1 322 -20.9 .46 45.72 - - - - 168 235 H
2.608 40.52 PK2 322 -20.9 0 51.82 - - - - 314 249 \
2.608 33.72 MAv1 322 -20.9 .46 45.48 - - - - 314 249 \

* - indicates frequency in CFR15.205/RSS-GEN 8.10 -Restricted Band
PK2 - KDB558074 Method: Maximum Peak
MAv1 - KDB558074 Option 1 Maximum RMS Average

Page 38 of 49

UL VERIFICATION SERVICES INC. FORM NO: CCSUP4701lI
47173 BENICIA STREET, FREMONT, CA 94538, USA TEL: (510) 771-1000 FAX: (510) 661-0888

This report shall not be reproduced except in full, without the written approval of UL Verification Services Inc.




REPORT NO: 11618371-E1V2 DATE: MAY 18, 2017
FCC ID: 2AK7S-FBC1701 MODEL: FBC-1701

11.3 WORST-CASE 18 - 26GHz

SPURIOUS EMISSIONS 18GHz TO 26GHz (WORST-CASE CONFIGURATION)

HORIZONTAL PLOT

ZULEMC 18 May 26817 14:52:55

18

RF Emissions

o Order Number: 11618371
El Cllent:Facsbook
Configuration:EUT + AC Adapter
Mode: Pbave 16Hz (18 - 26 GH=)
a5 Tested by / SN:45258 JL

Peak Limit CdBul)/m)

Avg Limit (dBuUU/m)

{dBulolte) Horizontal

8
Frequency (GHz)

Rarge (GHz) RELL/UBL Ref/ftin  Det/
1:18-26

Sueep Pie  #SuparMode Lobel Range (BHz) REU/UBW Ref/Attn  Det/ e ey Pts  #5ups/Mode Laohe
IMC-3d8) /M e PEAK/ - 16Bnsec (Futo) 1202 MAXH Herizomta

Rev 9.5 19 Oct 2616

18-26GHz Test TST 38915 6 Jan 2615

VERTICAL PLOT

~UL EMC 18 May 2817 14:52:55

18
RF Emissions

- Order Nomber: 11618371
E Client:Facsbook

Configurat ion:EUT + AC Adapter
Made: Bbave 16Hz (18 - 26 GHz)
55 Teated by / SH:45258 JL

Peak Limit CdBul/m)

Avg Limit (dBul/m)

(dBuValte) Verticol

8
Frequency (GHz)

Rarge (GHz) RBU/VBL Ref/ftin Dt/ weej Pis  #Supa/Mode  Label Range (BHz) REU/ VB Ref/Attn  Det/ wee| Pts  #iups/Mode Laoke

18-26GHz Tect .TST 38915 6 Jon 2815 Rev 9.5 19 Oct 2816
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REPORT NO: 11618371-E1V2 DATE: MAY 18, 2017
FCC ID: 2AK7S-FBC1701 MODEL: FBC-1701

DATA
Trace Markers

Marker Frequency Meter Det AF T449 Amp/Cbl (dB) Dist Corr Corrected Avg Limit Margin Peak Limit PK Margin
(GHz) Reading (dB/m) (dB) Reading (dBuv/m) (dB) (dBuv/m) (dB)
(dBuv) (dBuVolts)
1 19.665 42.53 Pk 32.7 -24.9 -9.5 40.83 54 -13.16 74 -33.16
2 21.797 40.23 Pk 33.2 -24.6 -9.5 39.33 54 -14.66 74 -34.66
3 23.888 42.43 Pk 33.9 -24 -9.5 42.83 54 -11.16 74 -31.16
4 20.085 39.97 Pk 32.7 -25 -9.5 38.16 54 -15.83 74 -35.83
5 22.55 40.67 Pk 334 -24.9 -9.5 39.66 54 -14.33 74 -34.33
6 24.914 44 Pk 34.2 -24.2 -9.5 44.5 54 -9.5 74 -29.5

Pk - Peak detector
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REPORT NO: 11618371-E1V2 DATE: MAY 18, 2017
FCC ID: 2AK7S-FBC1701 MODEL: FBC-1701

11.4 WORST-CASE BELOW 1 GHz

SPURIOUS EMISSIONS 30 TO 1000 MHz (WORST-CASE CONFIGURATION)

HORIZONTAL PLOT
UL Fremont,5m Chamber A 3 Mor 2017 13:18:52
Rodioted Emissions - 3 Meters

85 E‘mﬁm Number : 11618371
ient: Facebook

Config:EUT + AC Adopter

Mode:BT 4.8 15c Below 1GHz

75 Tested by:43574 JS

9

65

55

45

CdBul/m)

35

— i

10ee

M,

Frequency (MHz)

Range (MHz) REl/VBY Ref/Attn  Dei/fvg Tupe Suweep Pts  #Sups/Mode Position Range (MHz) REW/UBI Ref/Atin Det/fAvg Type Sueep Pts  #Sups/Mode Position
13@*252 128k(-6dB) /1M 97/18 PEAK/LogPur-Video  Imsec(Auta) 4881  MAXH B-36Bdegs |  3:200-1008 128k(-6dB)/IM  97/18 PEAK/LogPur-Video  3msec(Auto) 8881  MAXH B-3fdegs H

FCC Port15C 30-1@A88MHz . TST 38915 15 Jul 2814 Rev 9.5 26 Apr 20816

VERTICAL PLOT

:UL Fremont,5m Chamber A 3 Mor 2017 13:18:52

9

Radioted Emissions - 3 Meters

Project Number: 11618371
85 i Client:Facebook

Config:EUT + AC Adopter
Mode:BT 4.8 15c Below 1GHz
75 Tested by:43574 JS

65

55

A5 PRI TE AR

CdBul/m)

35

1008
Frequency (MHz)

Range (MHz) REl/VBU Ref/Attn  Dei/fvg Tupe e Pts  #Sups/Mode Position Range (MHz) REW/UBI Ref/Atin Det/fvg Type e o #5ups/Mode Position

FCC Port15C 33-1@A86MHz . TST 3@S15 15 Jul 2@14 Rev 9.5 26 Apr 2816
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REPORT NO: 11618371-E1V2 DATE: MAY 18, 2017
FCC ID: 2AK7S-FBC1701 MODEL: FBC-1701

DATA
Trace Markers

Marker Frequency Meter Det AF T130 (dB/m) Amp/Cbl (dB/m) Corrected QPk Limit (dBuV/m) Margin Azimuth Height Polarity
(MHz) Reading Reading (dB) (Degs) (cm)
(dBuv) (dBuV/m)
4 40.1575 40.64 Pk 18 -31.1 27.54 40 -12.46 0-360 100 \
5 70.035 37.41 Pk 125 -30.8 19.11 40 -20.89 0-360 100 \
6 159.625 35 Pk 16.2 -30.2 21 43.52 -22.52 0-360 100 \
1 289.5 28.18 Pk 17.3 -29.4 16.08 46.02 -29.94 0-360 300 H
2 569 29.11 Pk 22.7 -28.6 23.21 46.02 -22.81 0-360 300 H
3 818.1 29.69 Pk 25.7 -28 27.39 46.02 -18.63 0-360 100 H

Pk - Peak detector
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REPORT NO: 11618371-E1V2 DATE: MAY 18, 2017
FCC ID: 2AK7S-FBC1701 MODEL: FBC-1701

11.5 WORST-CASE BELOW 30 MHz

SPURIOUS EMISSIONS BELOW 30MHz (WORST-CASE CONFIGURATION)

PLOT

~UL Fremont,5m Chomber A 3 Mar 2817 15:88:208

8

RF Emissions
Feok Limiti (dBul)/m)

s Project Number: 11618371
Client:Facebook
— Canfig:EUT + AC Adapter
) Mode:BT 4.8 Below 3@MHz
5114 i (dBs Tested by:43574 JS

e

—

i " \\’1

(dBulo | ts)

|
~J

2z 1 8
Frequency (MHz)

Range (Hz) REU/UB Ref/Attn Det/Avg Type Sueey s #5wps/Mode  Position Range CHHz) RBL/UELI Ref/Attn  Det/fvg Type Sueep Pts  #Sups/fode Position
1:.609-.15 108C-308)/300  87/8 PEAK/Pur Avg(RYS)  futo HEXH

8-360degs
2:.15-.49 1Bk(-3B)/38  87/D  PEAK/Par Avg(RHS)  futo X 8-360dege
3:.43-1.705 1Bk(-3B)/38k  87/8  PEAK/Par Avg(RHS)  futo 0-360dege
4:1.765-30 1Bk(-3dB)/38  67/8  PEAK/Par Avg(RHS)  futo X 8-36ddegs

TST 38915 17 Jun 2815

85

Rev 9.5 26 Apr 2816
UL Fremont,5m Chomber A 3 Mar 2817 15:88:208

RF Emissions
Feok Limiti (dBul/m)

Project Number: 11618371
68 Client Faceboo
— Canfig!EUT + AC Adapter
‘ ) Mode:BT 4.8 Below 3@MHz
5144 i (B Tested by:43574 JS

—

—

(dBulo | ts)

|
~J

1 8
Frequency (MHz)

Range (MHz) REU/UB Ref/Attn Det/Avg Type ueey s #Sups/fode  Position Range CHHz) RBL/UBL Ref/Attn  Det/Avg Type Sueep Pts #5ups/Mode Position
- 100C-308)/380  87/8 PEAK/Pur Avg(RYS)  futo HEXH -
1Bk(-3dB)/38k  87/8 PEAK/Pur Avg(RMS) o HeXH
1Bk(-3dB)/30  §7/D PEAK/Pur Avg(RYS) o HAXH
4:1.765-38 1BkC-30B)/38  87/8 PEAK/Pur Avg(RYS) o HEXH

pe. TST 38915 17 Jun 2815

NOTE: KDB 414788 OATS and Chamber Correlation Justification

- Based on FCC 15.31 (f) (2): measurements may be performed at a distance closer than
that specified in the regulations; however, an attempt should be made to avoid making
measurements in the near field.

- OATs and chamber correlation testing had been performed and chamber measured test
result is the worst case test result.

Rev 9.5 26 Apr 2816
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REPORT NO: 11618371-E1V2 DATE: MAY 18, 2017
FCC ID: 2AK7S-FBC1701 MODEL: FBC-1701

Trace Markers

Marker Frequency Meter Det Loop Antenna Cbl (dB) Dist Corr 300m Corrected Peak Limit Margin Avg Limit Margin Azimuth
(MHz) Reading (dB/m) Reading (dBuv/m) (dB) (dBuV/m) (dB) (Degs)
(dBuv) (dBuVolts)
1 .01389 39.42 Pk 16.4 1 -80 -24.08 64.75 -88.83 44.75 -68.83 0-360
7 .02597 39.73 Pk 133 1 -80 -26.87 59.31 -86.18 39.31 -66.18 0-360
2 .05789 35.06 Pk 11.2 1 -80 -33.64 52.35 -85.99 32.35 -65.99 0-360
3 .09751 31.16 Pk 10.9 1 -80 -37.84 47.82 -85.66 27.82 -65.66 0-360
8 .25726 42.35 Pk 10.8 1 -80 -26.75 394 -66.15 19.4 -46.15 0-360
9 .36783 39.31 Pk 10.7 1 -80 -29.89 36.29 -66.18 16.29 -46.18 0-360

Pk - Peak detector

Marker Frequency Meter Det Loop Antenna Cbl (dB) Dist Corr 30m Corrected Peak Limit Margin Avg Limit Margin Azimuth
(MHz) Reading (dB/m) Reading (dBuV/m) (dB) (dBuV/m) (dB) (Degs)
(dBuv) (dBuVolts)
10 2.03198 22.88 Pk 10.8 2 -40 -6.12 29.54 -35.66 - - 0-360
11 3.71506 20.19 Pk 10.9 3 -40 -8.61 29.54 -38.15 - - 0-360
4 5.78958 21.32 Pk 10.9 4 -40 -7.38 29.54 -36.92 - - 0-360
5 8.85655 18.09 Pk 10.8 .5 -40 -10.61 29.54 -40.15 - - 0-360
6 13.31736 20.67 Pk 10.7 6 -40 -8.03 29.54 -37.57 - - 0-360
12 26.01126 11.59 Pk 9 .8 -40 -18.61 29.54 -48.15 - - 0-360

Pk - Peak detector
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REPORT NO: 11618371-E1V2 DATE: MAY 18, 2017
FCC ID: 2AK7S-FBC1701 MODEL: FBC-1701

12. 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 66 to 56 * 56 to 46 *
0.5-5 56 46
5-30 60 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 C63.10.

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 Line 1 (HOT) and Line 2 (NEUTRAL).

RESULTS
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REPORT NO: 11618371-E1V2 DATE: MAY 18, 2017
FCC ID: 2AK7S-FBC1701 MODEL: FBC-1701

WORST EMISSIONS

'\ZQUL Fremont, CA CE Room 5 May 2817 21:36:40
Conducted RFI Uoltage
Project No: 11618371
186 Client Name:Focebaok
Model/Device:EUT + AC Adopter
Test Uolt/Freq: 128 UAC/68 Hz
9z Test By:45256 JB
78
:I 64—
2 —
3 58 LoR
>
5
2 1
36
M/n\ 33 7
o2 T i B bover .
o\
e 46 \/\ 14
b AR e T N i
s i o
-6
15 1 8 3B
Frequency (MHz)
Range (H2) REU/UB  Ref/Atin Det/Avg Mode Sueep Pla_ ¥oups/Mode Lobel Range (M) REWUBU  Ref/fttn Det/Avg Made Swsep Pts  TSups/Mode Lobel
1:.15-38 9K(-6dB) /- 82/18 /Ca 1s/2.25z  13.3 VARIT  Line-Ll
[ISPR 11-22 CE Class B 158kHz-3BMHz Stepping.TST 38915 24 Feb 2816 Rev 9.5 26 May 2015

LINE 1 RESULT
Trace Markers

Range 1: Line-L1.15 - 30MHz

Marker Frequency Meter Det LISN L1 LC Cables Limiter (dB) Corrected CISPR 22 Margin CISPR 22 Margin
(MHz) Reading C1&C3 Reading Class B QP (dB) Class B Avg (dB)
(dBuv) dBuv

1 4425 25.36 Qp 0 a1 10.1 35.56 57.01 -21.45 - -
2 44475 7.55 Ca 0 a1 10.1 17.75 - - 46.97 -29.22
3 .65625 16.94 Qp 0 a1 10.1 27.14 56 -28.86 - -
4 .654 141 Ca 0 a1 10.1 11.61 - - 46 -34.39
5 75525 17.6 Qp 0 a1 10.1 27.8 56 -28.2 - -
6 753 1.83 Ca 0 1 10.1 12.03 - - 46 -33.97
7 1.41675 14.81 Qp 0 a1 10.1 25.01 56 -30.99 - -
8 1.43025 -.23 Ca 0 a1 10.1 9.97 - - 46 -36.03
9 2.32575 13.25 Qp 0 a1 10.1 23.45 56 -32.55 - -
10 2.3235 -.86 Ca 0 a1 10.1 9.34 - - 46 -36.66
11 13.56 1.77 Qp 1 2 10.2 12.27 60 -47.73 - -
12 13.6365 -3.3 Ca 1 2 10.2 7.2 - - 50 -42.8

Qp - Quasi-Peak detector

Ca - CISPR average detection
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REPORT NO: 11618371-E1V2 DATE: MAY 18, 2017

128LlL Fremont, CA CE Room 5 May 2817 21:36:40
Conducted RFI Uoltage
Project No:11618371
186 C'ant Nome:Faceback
Mode|/Device: EUT + AC Adopter
Test Uolt/Freq: 128 UAC/68 Hz
9z Test By:45256 JB
78
ﬁl B4p—
2 a— — -
3 58 ~L5FR..22 >
>
@
ERET 103
15117
o0 109 21 203
EE) T T N S
o
16118 20
8 52 5 & 24y
-6
15 1 1 36
Frequency (MHz)
Range () REU/UBN  Ref/Atin Det/Avg Mode Sucep Pis  Fops/Mods Labol Range () RGWUBU  Ref/fittn Dot/Avg Mods Sucep Pte  SSups/Mods  Label
ISPR 11-22 CE Class B 158kHz-3BMHz Stepping.TST 38915 24 Feb 2816 Rev 9.5 26 Moy 2815

LINE 2 RESULT
Trace Markers

Range 2: Line-L2 .15 - 30MHz

Marker Frequency Meter Det LISN L2 LC Cables Limiter (dB) Corrected CISPR 22 Margin CISPR 22 Margin

(MHz2) Reading C2&C3 Reading Class B QP (dB) Class B (dB)
(dBuV) dBuV Avg
13 44025 24.62 Qp 0 1 10.1 34.82 57.06 -22.24 - -
14 4425 7.03 Ca 0 1 10.1 17.23 - - 47.01 -29.78
15 .65625 16.82 Qp 0 1 10.1 27.02 56 -28.98 - -
16 .654 1.1 Ca 0 1 10.1 11.3 - - 46 -34.7
17 .75862 17.58 Qp 0 A 10.1 27.78 56 -28.22 - -
18 75525 1.67 Ca 0 Ad 10.1 11.87 - - 46 -34.13
19 1.41675 14.89 Qp 0 A 10.1 25.09 56 -30.91 — -
20 1.42125 -11 Ca 0 Ad 10.1 10.09 - - 46 -35.91
21 2.30325 13.33 Qp 0 A 10.1 23.53 56 -32.47 - -
22 2.301 -7 Ca 0 Ad 10.1 9.5 — - 46 -36.5
23 13.56 15.34 Qp A 2 10.2 25.84 60 -34.16 - —
24 13.56 -2.56 Ca A 2 10.2 7.94 - - 50 -42.06

Qp - Quasi-Peak detector

Ca - CISPR average detection
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