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1. ATTESTATION OF TEST RESULTS

COMPANY NAME: NVIDIA
EUT DESCRIPTION: Portable Gaming Device
MODEL: P2523
SERIAL NUMBER: P2523-E02-50929
DATE TESTED: NOVEMBER 21-DECEMBER 8, 2014
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 Tested By:

UL Verification Services Inc. By:

DAN CORONIA KIYA KEDIDA

CONSUMER TECHNOLOGY DIVISION CONSUMER TECHNOLOGY DIVISION
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 ANSI C63.10-2013, FCC CFR 47
Part 2, FCC CFR 47 Part 15, FCC KDB 662911.

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(IC: 2324B-1) [ ] chamber D(IC: 2324B-4)
X] Chamber B(IC: 2324B-2) [ ] Chamber E(IC: 2324B-5)
X] Chamber C(IC: 2324B-3) [ ] Chamber F(IC: 2324B-6)

[ ] chamber G(IC: 2324B-7)
[ ] Chamber H(IC: 2324B-8)

The above test sites and facilities are covered under FCC Test Firm Registration # 208313. Chambers A
through H are covered under Industry Canada company address code 2324B with site numbers 2324B -1
through 2324B-8, respectively.

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.

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)
36.5 dBuV + 18.7 dB/m + 0.6 dB — 26.9 dB = 28.9 dBuV/m
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4.3. MEASUREMENT UNCERTAINTY

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

PARAMETER UNCERTAINTY
Conducted Disturbance, 0.15 to 30 MHz 3.52dB
Radiated Disturbance, 9KHz to 30 MHz 2.14 dB
Radiated Disturbance, 30 to 1000 MHz 4,98 dB
Radiated Disturbance, 1000 to 6000 MHz 3.86dB
Radiated Disturbance,6000 to 18000 MHz 4.23dB
Radiated Disturbance, 18000 to 26000 MHz 5.30dB
Radiated Disturbance,26000 to 40000 MHz 5.23dB

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

5.1.

The EUT is a Portable Gaming Device.

5.2.

DESCRIPTION OF EUT

MAXIMUM OUTPUT POWER

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

Frequency Range Mode Total Output Total Output

Power Power
(MHz) (dBm) (mW)
2412 - 2462 802.11b 18.8 75.86
2412 - 2462 802.11g 19.6 92.04
2412 - 2462 802.11n HT20 20.6 115.08
2422 - 2452 802.11n HT40 16.4 43.75

5.3. DESCRIPTION OF AVAILABLE ANTENNAS

The radio utilizes an FPCB antenna for the 802.11b/g, 802.11n HT20/HT40 modes with maximum peak

gains as described below:

Core0

Corel

2.4

3.36

0.85

DATE: JULY 12, 2016
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List of test reduction and modes covering other modes:

2400 - 2483.5 MHz Authorized Frequency Band (Antenna Port & Radiated Testing)
Frequency Mode Covered by

Range (MHz)

2412 - 2462 802.11b Legacy 1TX 802.11b CDD 2TX

2412 - 2462 802.11g Legacy 1TX 802.11g CDD 2TX

2412 - 2462 802.11n 1TX 802.11n HT20 CDD 2TX

2412 - 2462 802.11n STBC 2TX 802.11n HT20 CDD 2TX

2422 - 2452 802.11n HT40 1TX 802.11n HT40 CDD 2TX

2422 - 2452 802.11n HT40 STBC 2TX 802.11n HT40 CDD 2TX
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5.4. WORST-CASE CONFIGURATION AND MODE

Radiated emission and power line conducted emission were performed with the EUT 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.

Based on the baseline scan, the worst-case data rates were:
802.11b mode: 1 Mbps
802.11g mode: 6 Mbps

802.11n HT20mode: MCSO
802.11n HT40mode: MCSO
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5.5. DESCRIPTION OF TEST SETUP

SUPPORT EQUIPMENT

AC Adapter NVIDIA SPAO11AUSW R43001 N/A

/1O CABLES

1 DC Power|1 Mini USB Shielded 1.2m N/A

TEST SETUP

The EUT is a stand-alone unit during the tests. Test software exercised the radio card.
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SETUP DIAGRAM FOR TESTS

AC ADAPTER

MAIN POWER SOURCE
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DATE: JULY 12, 2016

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 Asset Cal Due
Spectrum Analyzer, 44 GHz Agilent / HP E4446A C01069 [12/20/14
Spectrum Analyzer,9KHz-40GHz HP 8564E C00986 |04/01/15
EMI Test Receiver, 9 kHz-7 GHz R&S ESCI 7 100773 [08/15/15
Peak Power Meter Agilent / HP E4416A C00963 12/13/14
Peak / Average Power Sensor Agilent / HP E9327A C00964 [12/13/14
Antenna, Horn, 1-18 GHz ETS 3117 C01022 |[02/21/15
Antenna, Horn,18- 26 GHz ARA MWH-1826/B C00946 (11/12/15
Antenna, Horn, 26-40 GHz ARA MWH-2640 C00891 |06/28/15
Antenna, Bilog, 30MHz-1 GHz Sunol Sciences |JB1 T243 03/06/15
RF Preamplifier, 100KHz -> 1300MHz |HP TBD C00825 |06/01/15
RF Preamplifier, 1GHz - 18GHz Miteq NSP4000-SP2 924343 103/23/15
RF Preamplifier, 1GHz - 26.5GHz HP 84498 F00351 [06/27/15
AC Power Supply, 2,500VA 45-500Hz |Elgar-Ametek CW2501M F00013 [CNR
RF Preamplifier, 1GHz - 18GHz Miteq AFS42-00101800-25-S-42 |1818466 |[05/09/15
Attenuator / Switch driver HP 11713A F00204 [CNR
Low Pass Filter 3GHz Micro-Tronics LPS17541 F00219 [05/23/15
High Pass Filter 5GHz Micro-Tronics HPS17542 F00222 |05/22/15
High Pass Filter 6GHz Micro-Tronics HPM17543 F00224 |05/22/15
Test Software List
Description Manufacturer Model Version
Radiated Software UL UL EMC Version 9.5, 07/22/14
Conducted Software UL UL EMC Version 9.5, 05/17/14
Antenna Port Software UL UL RF Version 2.1.1.1, 1/20/15
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7. MEASUREMENT METHODS

On Time and Duty Cycle: KDB 558074 D01 v03r05, Section 6.

6 dB Emission BW: KDB 558074 D01 v03r05, Section 8.

99% BW: ANSI C63.10-2013, Section 6.9.3.

Conducted Output Power: KDB 558074 D01 v03r05, Section 9.2.3.1 (Method AVGPM-G).

Power Spectral Density: KDB 558074 D01 v03r05, Section 10.3 (Method AVGPSD-1).

Unwanted emissions in restricted bands: KDB 558074 D01 v03r05, Section 12.0, 12.2.

Unwanted emissions in non-restricted bands: KDB 558074 D01 v03r05, Section 11.1, 11.2, and
11.3

AC Power Line Conducted Emissions: ANSI C63.10-2013, Section 6.2.
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8. 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
@2 5.2.1 P (6dB)
21051, | pss.247 5.5 |Band Edge / Conducted -20dBc Pass
15.247 (d) Spurious Emission
RSS 247 Conducted
15.247 5.4.4 TX conducted output power <30dBm Pass
15.247 RSS-247  lpsp <8dBm Pass
5.2.2
15.207 (a) |RSS-GEN 8.8 |AC Power Line conducted Section 10 Pass
emissions Radiated
15.205, RSS-GEN . . L
<
15.209 8.9/7 Radiated Spurious Emission 54dBuV/m Pass
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9. ON TIME, DUTY CYCLE AND MEASUREMENT METHODS

LIMITS

None; for reporting purposes only.

PROCEDURE

KDB 558074 Zero-Span Spectrum Analyzer Method.

9.1.1. ON TIME AND DUTY CYCLE RESULTS
ON TIME AND DUTY CYCLE RESULTS

Mode ON Time |Period|Duty Cycle| Duty Duty Cycle 1/T
B X Cycle [Correction Factor|Minimum VBW
(msec) |(msec)[ (linear) (%) (dB) (kHz)
802.11b 8.60 8.7 0.989 98.9% 0.00 0.010
802.11g 1.43 1.5 0.935 93.5% 0.29 0.699
802.11n HT20 1.34 1.4 0.931 93.1% 0.31 0.747
802.11n HT40 0.94 1.0 0.969 96.9% 0.14 1.059
DUTY CYCLE PLOTS
802.11b 802.11g
s Agilent 18:48:28 Dec 1, 2014 R T |FregChannel 4 Agillent 20:06:14 Dec 1, 2014 R T |FregChannel
AMKki2Z 8.7 ms A Mk2 1.53ms
Rel 31.65 dBm #Atten 30 dB 0.63dB Certer Freq Ref 31.65 dBm #Atten 30 dB 0.79 dB Certer Freq
ipeak = = 2 43700000 GHz iPeak I I I I I = 243700000 GHz
Log i i Log e L
10 Stait Freg 10 Stait Freq
dB/ 2.43700000 GHz dB/ 243700000 GHz
Olfst Offst
11.6 11.6
dB Stop Freq dB Stop Freg
2.43700000 GHz 243700000 GHz
CF Step CF Step
8.00000000 MH 8.00000000 MH
#PAvg Auto Mzgﬂ #PAvg Auto Mzan
Center 2.437 000 GHz Span 0 Hz Center 2.437 000 GHz Span 0 Hz
Res BW 8 MHz Sweep 15 ms s01pts) [ o Uﬁ,’&%ﬁljsﬁt Res BW 8 MHz #VBW 50 MHz Sweep 3.2 ms {1001 pts) [ [',:UrUeU%UCU'U'SS‘
Mather Tiace Type Amglilude 3 z Matier Tisce Type * Axie Amplitude 3 &
1R 1) Time 20.67 dEm 1R 1) Time 1281 ms 17.€9 dBm
» o Time o Signal Track © w Time L el Signal Track
z()R : i::: ‘?ujgzdfa On cif ;; ::: ;ms ‘|‘.;2 ms w:lk;;sa On Cf
| |
802.11n HT20 802.11n HT40
- Agllent 19:33:-58 Jun 20, 2016 R T |FregChannel i Agllent 19:39:53 Jun 20, 2016 R T [Freg/Channel
AMKkiZ 1437 ms Certer Freq AMki2 975.2 s Corter Freq
Rel 16.44 dBm #Atien 30 dB -0.26 dB Rel 16.44 dBm #Atlen 30 dB 0.65 d8
tpeck [ — =TT T T < [ 2.43700000 GHz apeak I I i I I I 1 243700000 GHz
Log o Log | - i 5 Pa
10 Stail Freq 10 Starit Freq
dB/ 2 43700000 GHz dB/ 243700000 GHz
Offst Olfst
@' Stop Freq i’ Stop Freg
2 43700000 GHz 243700000 GHz
CF Step CF Step
Lo 8 00000000 MHz Lo 500000000 MHz
A (Auto Man 9 [Auto Man
Center 2.437 000 GHz Span 0 Hz Center 2.437 000 GHz Span 0 Hz
Res BW 8 MHz #VBW 50 MHz Sweep 3ms (1001 pts) [ E&%ﬁyfﬁ Res BW 8 MHz BVBW 50 MHz  Sweep 1.533 ms {1001 pis) o xfufn%n?utssi
Marber Tiace Type X Axic Amplitude B Maiber Trace Type X Axic B
1R "y Time 1.005 ms €.22 dEm 1R 1) Time 2287 us
i~ w Time Tiam ol Signal Track s o Time 9445 s Signal Track
;; ::- ;mE : ::; ms taz;zddaa On of Z‘AR ::‘ ;ms 575; :s On cf
|
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REPORT NO: 14U19497-E7V2 DATE: JULY 12, 2016
FCC ID: VOB-P2523

10. ANTENNA PORT TEST RESULTS SISO 802.11b/g Chain 0 and 1

10.1. 6 dB BANDWIDTH

LIMITS

FCC §15.247 (a) (2)

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

TEST PROCEDURE

KDB 58074 D01 v03r05 Section 8.1

RESULTS
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DATE: JULY 12, 2016

10.1.1.

6 dB BANDWIDTH PLOTS AND TABLE

802.11b TEST RESULT TABLE (Chain 0) LOW CHANNEL
% Agilent 18:14:38 Dec 1, 2014 R T |FregChannel
A Mki1 .00 MHz
Ref 18.95 dBm #Atten 20 dB -0.67 dB Certer Freq
ipeak 241200000 GHz
Log
ini 10 BR 1 Stail Freg
F 6 dB Minimum B ¢ 2.40200000 GHz
requency . . . otist
Channel (MHz) Bandwidth Limit s
4B Stop Freq
(MHz) (MHz) o1 2.42200000 GHz
Low 2412 9.00 0.5 2 —
dBm Step
: 2.00000000 MH
Middle 2437 9.06 0.5 4Pivg 2 oooouna it
ngh 2462 8.60 0.5 M1 52 Freq Ciiset
53 FQ 0.00000000 Hz
AA|
nit):
FTun Signal Track
Swp On cif
Center 2.412 00 GHz Span 20 MHz
[#Res BW 100 kHz #VBW 300 kHz Sweep 1.92 ms (601 pts)
| |
e Agilent 184443 Dec 1, 2014 R T |Fieg/Channel i Agllent 19:15:07 Dec 1, 2014 R T |Freg/Channel
A Mki1 9.060 MHz Mkl 8595 MHz
Rel 21.65 dBm #Atten 20 dB 0.24 dB Certer Freq Rel 31.65 dBm #Atten 30 dB -0.32 dB Certer Freq
2P eal 2.43700000 GHz L aakc 2.46200000 GHz
Log Log
10 AN L Stait Freq 10 Stait Freq
dB/ 242950000 GHz dB/ 2.45450000 GHz
Oflst Ofist AR .
11.6 11.6 H
dB Stop Freq 4B iy Stop Freq
2 44450000 GHz 2 46950000 GHz
DI DI
1.2 2.1
dBm CF Step dBm CF Step
1.50000000 MHz 7 1.50000000 MHz
#PAvg |Auto Man [#PAvg [Auto Man
V1 52 Freq Ciiset 1 52 Freq Clfset
53 FC 0.00000000 Hz 53 FQ 0.00000000 Hz
AA| AA
ufi): nit): -
FTun Signal Track FTun Signal Track
Swp On cif Swp On cf
Center 2.437 000 GHz Span 15 MHz Center 2.462 000 GHz Span 15 MHz
#Res BW 100 kHz #BW 300 kHz Sweep 1.467 ms (1001 pis) [#Res BW 100 kHz #VBW 300 kHz Sweep 1.467 ms (1001 pis)
||
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802.11b TEST RESULT TABLE (Chain 1) LOW CHANNEL
%% Agilent 23:00:04 Dec 1, 2014 R T |Freg/Channel
2 Mkr1 9.540 MHz
Rel 31.65 dBm #Atten 30 dB 0.46 dB Certer Freq
ipeak 2.41200000 GHz
Log
ini 10 Stait Freg
Frequency Bl Minimum | |, 2.40450000 GHz
Channel (MHz) Bandwidth Limit st R .
4B = = Stop Freq
(MHz) (MHZz) o1 2.41350000 GHz
Low 2412 9.54 0.5 06 —
dBm Step
: 1.50000000 MH:
Middle 2437 9.01 0.5 wpavg s i
High 2462 8.57 0.5 11 52 Freq Ctfset
s3 FC 0.00000000 Hz
AA|
af):
FTun Signal Track
4 Swp On cf
Center 2.412 000 GHz Span 15 MHz
[#Res BW 100 kHz #VBW 300 kHz  Sweep 1.467 ms (1001 pis)
|
T Agilent 23:09:40 Dec 1, 2014 R T |Freg/Channel 3 Agilent 23:16:51 Dec 1, 2014 R T [Freg/Channel
AMErt 9.090 MHz A Mkr1 8.565 MHz
Rel 31.65 dBm #Aten 30 dB -0.32 B Certer Freq Rel 31.65 dBm #Atten 30 dB 0.78 dB Certer Freq
2P aak 2.43700000 GHz e 2.46200000 GHz
Log Log
10 Stait Freq 10 Staii Freq
dB/ 2 42950000 GHz dB/ 2.45450000 GHz
Offst Offst N N
11.6 F L 11.6 ¢
dB Stop Freq 4B Stop Freq
2.44450000 GHz 2.46950000 GHz
DI DI
1.2 2.6
dBm CF Step dBm CF Step
1.50000000 MHz 1.50000000 MHz
#PAvg Auta Man #FAvg Auto Man
M1 52 Freq Cifset 1 52 Freq Cifset
53 FC 0.00000000 Hz $3 FC 000000000 Hz
AA| AA|
ufl): ai):
FTun Signal Track FTun Signal Track
#Swp On Cf 4 swp On cf
Center 2.437 000 GHz Span 15 MHz Center 2.462 000 GHz Span 15 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 1.467 ms (1001 pis) [#Res BW 100 kHz #VBW 300 kHz Sweep 1.467 ms (1001 pis)
|| |
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802.11g TEST RESULT TABLE (Chain 0) LOW CHANNEL
%+ Agilent 19:569:43 Dec 1. 2014 R T |Freg/Channel
2 Mkr1 15.825 MHz
Rel 31.65 dBm #Atten 30 dB 0.76 dB Certer Freq
ipeak 2.41200000 GHz
Log
ini 10 Stait Freg
Frequency Bl Minimum | |, 2.39950000 GHz
Channel (MHz) Bandwidth Limit Otst L L.
4B - < Stop Freq
(M HZ) (M HZ) o1 2 42450000 GHz
Low 2412 15.83 0.5 0.1 —
dBm Step
: 2.50000000 MH:
Middle 2437 16.35 0.5 wpavg e i
High 2462 16.10 0.5 11 52 Freq Ctfset
s3 FC 0.00000000 Hz
AA|
af):
FTun Signal Track
Swp On cf
Center 2.412 000 GHz Span 25 MHz
[#Res BW 100 kHz #VBW 300 kHz Sweep 2.4 ms (1001 pis)
I
% Agilent 20:01:24 Dec 1, 2014 R T |Freg/Channel 4 Agilenf 20:14:49 Dec 1, 2014 R T |Freg/Channel
A M1 16.350 MHz 2 Mkr1 16.100 MHz
Re 31.65 dBm #Atien 30 dB -0.85 0B Certer Freq Ref 31.65 dBm #htlen 30 dB 0.414d8 Certer Freq
400ak 243700000 GHz 400k 246200000 GHz
Log Log
10 Stait Freq 10 Stait Freq
dB/ 242450000 GHz dB/ 244850000 GHz
Offst Offst
11.6 = a 11.6 = >
4B Stop Freq 4B S (T Slop Freq
oI 2.44950000 GHz ol 2.47450000 GHz
0.3 0.7
aom 2 5uuuuuCuE SIHED dom 2 EUUUU&E Sﬁep
8 1z . 4
#PAvg Auto Man [#PAvg Auto Man
M1 52 Freq Ciiset 1 s2 Freq Cliset
53 FC 0.00000000 Hz $3 FC 000000000 Hz
AA| AA|
afl): ui):
FTun Signal Track FTun Signal Track
Swp On cf 4 swp On cf
Center 2.437 000 GHz Span 25 MHz Center 2.462 000 GHz Span 25 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 2.4 ms (1001 pts) [#Res BW 100 kHz #VBW 300 kHz Sweep 2.4 ms {1001 pis)
|
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802.11g TEST RESULT TABLE (Chain 1) LOW CHANNEL
%+ Agilent 23:29:38 Dec 1. 2014 R T |Freg/Channel
2 Mkr1 16.150 MHz
Rel 31.65 dBm #Atten 30 dB -0.06 dB Certer Freq
ipeak 2.41200000 GHz
Log
ini 10 Stait Freg
Frequency Bl Minimum | |, 2.39950000 GHz
Channel (MHz) Bandwidth Limit Otst N .
dB Lo} o Stop Freq
(MHz) (MHZz) o1 2.42450000 GHz
Low 2412 16.15 0.5 01 —
dBm Step
: 2.50000000 MH:
Middle 2437 16.13 0.5 ipavg e i
High 2462 15.80 0.5 V1 52 Freq Ctfset
s3 FC 0.00000000 Hz
AA|
af):
FTun Signal Track
4 Swp On cif
Center 2.412 000 GHz Span 25 MHz
[#Res BW 100 kHz #VBW 300 kHz Sweep 2.4 ms (1001 pis)
I
% Agilent 23:31:04 Dec 1, 2074 R T |Freg/Channel 4 Agilent 23:31:59 Dec 1, 2014 R T |Freg/Channel
A Mkt 16.125 MHz 2 Mkr1 15.800 MHz
Rel 31.65 dBm #Atten 30 dB 0.33 dB Certer Freq Rel 31.65 dBm #Atlen 30 dB 142 dB Certer Freq
aPeak 243700000 GHz ipeak 2.46200000 GHz
Log Log
10 Staii Freq 10 Stail Freq
dB/ 2.42450000 GHz dB/ 2.44950000 GHz
Ofst Offst
11.6 = : 11.6 = b
dB Stop Freq 4B o Stop Freq
244950000 GHz 2.47450000 GHz
DI DI
0.5 0.4
dBm CF Step dBm CF Step
2.50000000 MHz 2.50000000 MHz
[#PAvg Auto Man [#PAvg Auto Man
M1 52 Freq Cifset 1 sz Freq Ciiset
53 FC 0.00000000 Hz S3 FC 0.00000000 Hz
AA| AA|
nfi): nif):
FTun Signal Track FTun Signal Track
#Swp On cf |4 Swp On cf
Center 2.437 000 GHz Span 25 MHz Center 2.462 000 GHz Span 25 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 2.4 ms (1001 pts) [#Res BW 100 kHz #VBW 300 kHz Sweep 2.4 ms (1001 pis)
|
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10.2. 99% BANDWIDTH

LIMITS

None; for reporting purposes only.

RESULTS
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10.2.1.

99% BANDWIDTH PLOTS AND TABLE

802.11b TEST RESULT TABLE (Chain 0) LOW CHANNEL
s Agllent 18:30:14 Dec 1. 2014 R T [FreqChannel
|
ChFreq 2412 GHz Tig_Fres |, ﬁi;éﬁ’n{éﬂ
Occupied Bandwidih
Stait Freq
F 99% B dwidth 2.39950000 GHz
r n nawi
cha nnel eque cy GI=E] Rel 18.95 dBm #Atten 20 dB Q e
[# Samp | | T Stop Freq
(MHz) (MHz) Lo NI - 242450000 GHz
10 i
Low 2412 11.15 e . P CF Step
- Otist 1 - || 250000000 MHz
Middle 2437 11.96 1.6 | AT [Aute Man
dB I It
High 2462 11.25 I } Freq Ctfset
Center 2.412 00 GHz Span 25 MHz || 000000000 Hz
[4Res BW 270 kHz #VBW 820 kHz__ Sweep 1.067 ms (1001 pts|
Worst . p p
- N Signal Track
Occupied Bandwidth Occ BW % Pur 99.00% (lon of
11.1542 MHz xd5 26006
Transmit Freq Error 527.341 kHz
x dB Bandwidth 13.692 MHz™
s Agilent 18:56:40 Dec 1, 2014 R T |Freg/Channel %i- Agilent 19:20:19 Dec 1, 2014 R T [Freg/Channel
| |
ChFreq 2437 GHz Tig  Free QE?EIO%’MF’G?_‘CL ChFrieq 2462 GHz Tig Free Qﬁggﬁa&eﬂ
QOccupied Bandwidih Occupied Bandwidih
Stait Freg | Stait Freq
2.42450000 GHz 2.44950000 GHz
Rel 31.65 dBm #Atlen 30 dB Rel 31.65 dBm #Atten 30 dB
#Samp| T T T Stop Freg 4 Samp T T T Stop Freq
Log | | | 2.44950000 GHz Log | I I 2.47450000 GHz
l -l- T I T -l—
10 - I Y I - 10 "
dB/ \ i CF Step dB/ i B R Wk CF Step
Ottst ¥ e Az.tsoooooon MT/T Ofist 4Tl Az.lsoouoooo MHMz
116 [ [ Y Auto Man 1.6 [ Aute Man
o RN e | | [ ) HE
I i i i I Freq Ciiset i I i Freq Cifset
Center 2.437 000 0 GHz Span 25 MHz || 000000000 Hz Center 2.462 000 GHz Span 25 MHz || 0-00000000 Hz
#Res BW 270 kHz #VBW 820 kHz __ Sweep 1.067 ms (1001 pts) [#Res BW 200 kHz #VBW 620 kHz __ Sweep 1.933 ms (1001 pts)
N N Signal Track N N Signal Track
QOccupied Bandwidth Oce BW % Pur 99.00% |lon cf Occupied Bandwidth Occ BW % Pur 99.00% [ffon Cf
11.9566 MHz xdB 260045 11.2452 MHz X5 260068
Transmit Freq Error 11.590 kHz Transmit Freq Enor 30.064 kHz
% dB Bandwidth 14.211 MHz" x dB Bandwidth 13.758 MHz*
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802.11b TEST RESULT TABLE (Chain 1)

LOW CHANNEL

%- Agilenf 23:04:13 Dec 1, 2014

R T |Freq/Channel

Certer Freq

Chfreq 2412 GHz Tiig Free | 5 11200000 GHz
Qccupied Bandwidth I—I_l
Stail Freq
E 99% B. dwidth 2.39950000 GHz
Channel requency > Bandwidt Rel 31.65 dBm #Atlen 30 dB
(MHz) (MHz) 4 Samp| T T T Stop Freq
Log I | I 242450000 GHz
10 L
Low 2412 11.44 o W = oo
: Offst 7| Ji < 2.50000000 MHz
Middle 2437 11.78 16 | — Auto Man
dB
High 2462 11.13 L } I } Freq Ciiset
Center 2.412 000 GHz Span 25 Mz || 000000000 hz
Worst 11.78 [#Res BW 270 kHz #VBW 820 kHz __ Sweep 1.067 ms {1001 pis)
- N Signal Track
Occupied Bandwidth Occ BW % Pur  99.00% [fon of
11.4380 MHz %8 26008
Transmit Freq Error 492.046 kHz
x dB Bandwidth 14.223 MHz™

MID CHANNEL

HIGH CHANNEL

A Agilent 23:13:54

Dec 1,2014

R T |FregiChannel

3 Agilent 23:15:48 Dec 1, 2014

R T |Freg/Channel

| |
Certer Freq Certer Freq
Ch Freg 2437 GHz Trig  Free 2 43700000 GHz Ch Freq 2.462 GHz Tiig  Free 2.46200000 GHz
Qccupied Bandwidih Qccupied Bandwidih
| Start Freq | Stail Freq
2.42450000 GHz 2.44950000 GHz
Rel 31.65 dBm #Atten 30 dB Rel 31.69 dBm #Atten 30 dB
Samp| T T T Stop Freq Samp| I | Stop Freq
Log I | | 2.44950000 GHz Log I I 2.47450000 GHz
10 [ By I 10 - ! Tl AR T TG &
a8/ - CF Step B/ u CF Step
Ofist = - 2.60000000 MHz Offst 2.60000000 MHz
116 | ook | ___|ljAuta Man 116 | . [l|Auto Man
dB  mHAIH ki dB P ‘ Y
i T I | Freq Cliset i i Freq Ciiset
Center 2.437 000 GHz Span 25 MHz || 000000000 Hz Center 2.462 000 GHz Span 25 MHz || 000000000 Hz
#Res BW 270 kHz #VBW 820 kHz __ Sweep 1.067 ms (1001 pts) [#Res BW 270 kHz #VBW 820 kHz _ Sweep 1.067 ms (1001 pts)
N N Signal Track N N Signal Track
Occupied Bandwidth Occ BW % Pwr 99.00% [ffon o Occupied Bandwidth Oce BW % Pur 99.00% ffon cf
11.7818 MHz X8 260045 11.1295 MHz xd5 25008
Transmit Freq Enor -171.208 kHz Transmit Freq Error -310.555 kHz
x dB Bandwidth 14.341 MHz* % dB Bandwidth 14.049 MHz*
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802.11g TEST RESULT TABLE (Chain 0)

LOW CHANNEL

%- Agilent 19:63:35 Dec 1, 2014

R T |Freq/Channel

Certer Freq

Ch Freq 2.412 GHz Tiig  Free 2 41200000 GHz
Qccupied Bandwidih I
Stail Freq
F 99% B dwidth 2.39950000 GHz
Channel X [IEnegy o Bandwidt Rel 31.65 dBm #Atlen 30 dB
(MHz) (MHz) 4 Samp| T T T I I T Stop Freq
Log } ‘ | ‘ ! I 2.42450000 GHz
10 . .
Low 2412 16.70 - iy Pl it o CF Slep
- ottst |7 ki Ui 6 wl|) 2-50000000 MHz
Middle 2437 16.48 11.6 i Auto Mzn
dB
High 2462 16.57 — Freq Cifset
Center 2.412 000 GHz Span 25 Mz || 000000000 hz
Worst 16.70 [#Res BW 330 kHz #UBW 1 MHz Sweep 1 ms (1001 pis)
- N Signal Track
Occupied Bandwidth Occ BW % Pur  99.00% [fon of
16.6980 MHz %dB 250048
Transmit Freq Error 120117 kHz
x dB Bandwidth 20.623 MHz™

MID CHANNEL

HIGH CHANNEL

W Agilent 20:07:12 Dec 1, 2014 R T |FregiChannel z Agilent 20:13:11 Dec 1, 2014 R T |Freg/Channel
| ] |
Certer Freq Certer Freq
Ch Freg 2437 GHz Trig  Free 2 43700000 GHz Ch Freq 2.462 GHz Tiig  Free 2.46200000 GHz
Qccupied Bandwidih Qccupied Bandwidih
| Start Freq | Stail Freq
2.42450000 GHz 2.44950000 GHz
Rel 31.65 dBm #Atten 30 dB Rel 31.69 dBm #Atten 30 dB
Samp| T T T T T Slop Freq Samp]| T T T T T T Stop Freg
Log I I I I I 2.44950000 GHz Log I I I I I I 2.47450000 GHz
10 | | | | IR 10 RN N A I Lo
a8/ - sl CF Step B/ il CF Step
Ofist kd i 2.60000000 MHz otist | L W) 2-50000000 MHZ
11.6 I L, A A Y Y A A A 1 '/ Auto Man 16 |l T Auto Man
4B dB }
Freq Cliset Hhith ‘ Freq Ciiset
Center 2.437 000 GHz Span 25 MHz || 000000000 Hz Center 2.462 000 GHz Span 25 MHz || 000000000 Hz
#Res BW 330 kHz #VBW 1 MHz Sweep 1 ms (1001 pts) [#iRes BW 330 kHz #VBW 1 MHz Sweep 1 ms (1001 pts)
- 5 Signal Track 5 - Signal Track
Occupied Bandwidth Occ BW % Pwr 99.00% [ffon o Occupied Bandwidth Oce BW % Pur 99.00% ffon cf
16.4835 MHz X8 260045 16.5699 MHz xd5 25008
Transmit Freq Enor 18.258 kHz Transmit Freq Error 15.096 kHz
x dB Bandwidth 20.545 MHz* % dB Bandwidth 20.556 MHz*
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802.11g TEST RESULT TABLE (Chain 1)

LOW CHANNEL

%: Agilent 23:27:41 Dec 1, 2014

R T |Freq/Channel

Certer Freq

Ch Freq 2.412 GHz Tiig  Free 2 41200000 GHz
Qccupied Bandwidih I
Stail Freq
o B 2.39700000 GHz
Frequency 99% Bandwidth
Cha nnel Rel 31.65 dBm #Atten 30 dB
(MHz) (MHz) i Samp) \ T T T Stop Freg
Log } | l } 2.42700000 GHz
10 ; e
Low 2412 16.62 e T id CF Step
f Otist R TS, . ||| 3-00000000 MHz
Middle 2437 16.76 s | JA o Man
dB
; I [
High 2462 16.61 [ \ ] Freq Cifset
Center 2.412 00 GHz Span 30 MHz || 000000000 Hz
Worst [4Res BW 330 kHz #UBW 1 MHz Sweep 1 ms (1001 pis
. P P
N N Signal Track
Occupied Bandwidth Oce BW % Pur 99.00% (lon Cf
16.6163 MHz xd5 25008
Transmit Freq Error 47951 kHz
x dB Bandwidth 21.172 MHz*
W Agilent 23:26:50 Dec 1, 2014 R T |FregiChannel % Agilent 23:26:11 Dec 1, 2014 R T |Freg/Channel
| |
Certer Freq Certer Freq
Ch Freg 2437 GHz Trig  Free 2 43700000 GHz Ch Freq 2.462 GHz Tiig  Free 2.46200000 GHz
Qccupied Bandwidih Qccupied Bandwidih
| Start Freq | Stail Freq
2.42200000 GHz 2.44700000 GHz
Rel 31.65 dBm #Atten 30 dB Rel 31.69 dBm #Atten 30 dB
Samp| T T T T Stop Freq 4 Samp T T T T T Stop Freg
Log I I I I 2.45200000 GHz Log I I I I I 2.47700000 GHz
10 w | | [ 10 P Log e To o ] I | -
B! o i CF Step B/ iila CF Step
Ofist T T £ 3.00000000 MHz Offst b 3.00000000 MHz
11.6 Ll Auta Man 11.6 R L TR | i |Aute Man
dB | | | dB ‘

I I I I Freq Cliset } Freq Ciiset
Center 2.437 00 GHz Span 30 MHz || 0-00000000 Hz Center 2.462 00 GHz Span 30 MHz || 000000000 Hz
#Res BW 330 kHz #VBW 1 MHz Sweep 1 ms (1001 pts) [#iRes BW 330 kHz #VBW 1 MHz Sweep 1 ms (1001 pts)

N 5 Signal Track 5 - Signal Track
Occupied Bandwidth Occ BW % Pwr 99.00% [ffon o Occupied Bandwidth Oce BW % Pur 99.00% ffon cf
16.7550 MHz X8 260045 16.6061 MHz xd5 25008
Transmit Freq Enor -49.518 kHz Transmit Freq Error -87.706 kHz
x dB Bandwidth 21.400 MHz* % dB Bandwidth 19.950 MHz*
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REPORT NO: 14U19497-E7V2 DATE: JULY 12, 2016
FCC ID: VOB-P2523

10.3. OUTPUT POWER

LIMITS

FCC §15.247

For systems using digital modulation in the 902—-928 MHz, 2400-2483.5 MHz, and 5725-5850 MHz
bands: 1 Watt, based on the use of antennas with directional gains that do not exceed 6 dBi. If
transmitting antennas of directional gain greater than 6 dBi are used, the conducted output power from
the intentional radiator shall be reduced by the amount in dB that the directional gain of the antenna
exceeds 6 dBi.

DIRECTIONAL ANTENNA GAIN

There is only one transmitter output therefore the directional gain is equal to the antenna gain.

RESULTS
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10.3.1. 802.11b MODE IN THE 2.4 GHz BAND (Chain 0)
Limits
Channel |Frequency | Directional | FCC IC IC Max
Gain Power | Power EIRP |Power
Limit Limit Limit
(MHz) (dBi) (dBm) | (dBm) | (dBm) | (dBm)
Low 2412 3.36 30.00 30 36 30.00
Mid 2437 3.36 30.00 30 36 30.00
High 2462 3.36 30.00 30 36 30.00
Results
Channel |Frequency| Chain 0 Total Power | Margin
Meas Corr'd Limit
Power Power
(MHz) (dBm) (dBm) | (dBm) (dB)
1 2412 18.50 18.50 30.00 -11.50
6 2437 18.40 18.40 30.00 -11.60
10 2457 19.00 19.00 30.00 -11.00
11 2462 18.20 18.20 30.00 -11.80
Worst 19.00

Note: the power readings above were measured with gated method, and the measurement was taken
only during the ON time. No duty cycle correction was necessary.
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10.3.2. 802.11b MODE IN THE 2.4 GHz BAND (Chain 1)
Limits
Channel |Frequency | Directional | FCC IC IC Max
Gain Power | Power EIRP |Power
Limit Limit Limit
(MHz) (dBi) (dBm) | (dBm) | (dBm) | (dBm)
Low 2412 0.85 30.00 30 36 30.00
Mid 2437 0.85 30.00 30 36 30.00
High 2462 0.85 30.00 30 36 30.00
Results
Channel |Frequency| Chain 1 Total Power | Margin
Meas Corr'd Limit
Power Power
(MHz) (dBm) (dBm) | (dBm) (dB)
1 2412 17.60 17.60 30.00 -12.40
6 2437 18.50 18.50 30.00 -11.50
10 2457 18.80 18.80 30.00 -11.20
11 2462 18.30 18.30 30.00 -11.70
Worst 18.80

Note: the power readings above were measured with gated method, and the measurement was taken
only during the ON time. No duty cycle correction was necessary.
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REPORT NO: 14U19497-E7V2 DATE: JULY 12, 2016
FCC ID: VOB-P2523

10.3.3. 802.11g MODE IN THE 2.4 GHz BAND (Chain 0)
Limits
Channel |Frequency | Directional | FCC IC IC Max
Gain Power | Power EIRP |Power
Limit Limit Limit
(MHz) (dBi) (dBm) | (dBm) | (dBm) | (dBm)
Low 2412 3.36 30.00 30 36 30.00
Mid 2437 3.36 30.00 30 36 30.00
High 2462 3.36 30.00 30 36 30.00
Results
Channel |Frequency| Chain 0 Total Power | Margin
Meas Corr'd Limit
Power Power
(MHz) (dBm) (dBm) | (dBm) (dB)
1 2412 12.70 12.70 30.00 -17.30
2 2417 16.10 16.10 30.00 -13.90
3 2422 18.06 18.06 30.00 -11.94
4 2427 18.00 18.00 30.00 -12.00
6 2437 18.23 18.23 30.00 -11.77
8 2447 18.11 18.11 30.00 -11.89
9 2452 17.70 17.70 30.00 -12.30
10 2457 16.60 16.60 30.00 -13.40
11 2462 12.24 12.24 30.00 -17.76
Worst 18.23

Note: the power readings above were measured with gated method, and the measurement was taken
only during the ON time. No duty cycle correction was necessary.
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REPORT NO: 14U19497-E7V2 DATE: JULY 12, 2016
FCC ID: VOB-P2523

10.3.4. 802.11g MODE IN THE 2.4 GHz BAND (Chain1)
Limits
Channel |Frequency | Directional | FCC IC IC Max
Gain Power | Power EIRP |Power
Limit Limit Limit
(MHz) (dBi) (dBm) | (dBm) | (dBm) | (dBm)
Low 2412 0.85 30.00 30 36 30.00
Mid 2437 0.85 30.00 30 36 30.00
High 2462 0.85 30.00 30 36 30.00
Results
Channel |Frequency| Chain 1 Total Power | Margin
Meas Corr'd Limit
Power Power
(MHz) (dBm) (dBm) | (dBm) (dB)
1 2412 12.60 12.60 30.00 -17.40
2 2417 16.20 16.20 30.00 -13.80
3 2422 18.30 18.30 30.00 -11.70
4 2427 17.90 17.90 30.00 -12.10
6 2437 18.20 18.20 30.00 -11.80
8 2447 18.20 18.20 30.00 -11.80
9 2452 18.10 18.10 30.00 -11.90
10 2457 17.04 17.04 30.00 -12.96
11 2462 12.58 12.58 30.00 -17.42
Worst 18.30

Note: the power readings above were measured with gated method, and the measurement was taken
only during the ON time. No duty cycle correction was necessary.

Page 31 of 145
UL VERIFICATION SERVICES INC. FORM NO: CCSUP4701l

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: 14U19497-E7V2 DATE: JULY 12, 2016
FCC ID: VOB-P2523

10.4. POWER SPECTRAL DENSITY

LIMITS

FCC §15.247

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.

RESULTS
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REPORT NO: 14U19497-E7V2
FCC ID: VOB-P2523

DATE: JULY 12, 2016

10.4.1.

POWER SPECTRAL DENSITY PLOTS AND TABLE

802.11b TEST RESULT TABLE (Chain 0) LOW CHANNEL
5 Agilent 14:56:53 Dec 23, 2014 R T |FregiChannel
Wkr1 2.412 960 GHz
Ref30 dBm #Atten 30 4B 1345 aBm_ || _ Center Freq
:Avy 2.41200000 GHz
Log
10 Start Freq
. L. . dB/ 2.40450000 GHz
Ch | Frequency| Chain 0 | Limit | Margin ottt
anne . 5
1B top Freg
(MHZ) (dBm) (dBm) (dB) :JI 2.41950000 GHz
3.0 o
dBm CF Step
. P 1.50000000 hH;
Low 2412 -13.45 -21.45 ey iy M
H v1 s2
Middle 2437 -12.52 -20.52 oz Fe Freq Offset
a 0.00000000 Hz
High 2462 -11.34 8 -19.34 o f):
FTun Signal Track
Swp on off
Center 2.412 000 GHz Span 15 MHz
[#Res BW 3 kHz #VBW 10 kHz Sweep 5.001 5 (1001 pts)
|
MID CHANNEL HIGH CHANNEL
@ Agilent 150002 Dec 23, 2014 R T |Freg/Channel d Agilent 15:00:53 Dec 23, 2014 R T |Freg/Channel
Mia1 2.435 260 GHz Wkr1 2.455 365 GHz
Ref 30 dBm #Atten 30 dB 42.52 apm_ || _ Center Freq Ref30 dBm #Atten 30 4B 1134 agm_ || Center Freq
2Avg 2.43700000 GHz :Avy 2.45700000 GHz
Log Log
10 Start Freq 10 Start Freq
4B/ 2 425950000 GHz dB/ 2.44350000 GHz
Offst Offst
10.8 10.8
JB Stop Freq B Stop Freg
o 2.44450000 GHz o 2.46450000 GHz
8.0 3 5.0
dBm CF Step (Bm CF Step
. 1.50000000 MHz . 1.50000000 MHz
A | day | [PAVO s Mar)
V1 s2 Freq Offset V1 52 Freq Offset
S3 FQl 000000000 Hz S3 FC 000000000 Hz
AA AA
a(f): o f):
FTun Signal Track FTun Signal Track
Swp On off Swp on off
Center 2.437 000 GHz Span 15 MHz Center 2.457 000 GHz Span 15 MHz
#Res BW 3 kHz #VBW 10 kHz Sweep 5.001 s (1001 pts) [#Res BW 3 kHz #VBW 10 kHz Sweep 5.001 5 (1001 pts)
|

NOTE:
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REPORT NO: 14U19497-E7V2 DATE: JULY 12, 2016
FCC ID: VOB-P2523

802.11b TEST RESULT TABLE (Chain 1) LOW CHANNEL
3 Agilent 14:57:47 Dec 23,2014 R T |Freg/Channel
Wkr1 2.414 010 GHz
Ref 30 dBm #Atten 30 B 1468 dBm_ || _ Center Freq
vy 2.41200000 GHz
Log
10 Start Freg
. L. ) B/ 2.40450000 GHz
ch | Frequency| Chain1 | Limit | Margin ottt
anne ; Stop Fre
(MHz) (dBm) | (dBm) | (dB) o 2 41550000 G1i
5.0 >
(Bm CF Step
) - 1.50000000 MH
Low 2412 -14.68 8 -22.68 <P ivg o e
Middle 2437 -13.72 8 -21.72 1 sz Freq Offset
W 0,00000000 Hz
High 2462 -12.81 8 -20.81 e f:
FTun Signal Track
Swp On off
Center 2.412 000 GHz Span 15 MHz
#Res BW 3 kHz #VBW 10 kHz Sweep 5.001 s (1001 pts)
|
MID CHANNEL HIGH CHANNEL
Agilent 14:58:49 Dec 23,2014 R T |Freg/Channel 4 Agllent 15:03:16 Dec 23,2014 R T |FregiChanngl
Mkr1 2.436 355 GHz Wkr1 2.460 515 GHz
Ref 30 dBm #Atten 30 dB 43.72 dBm_ || _ Genter Freqg Ref 30 dBm #Atten 30 B 281 dBm || Center Freq
avg 243700000 GHz vy 2.45200000 GHz
Log Log
10 Start Freq 10 Start Freg
dB/ 242950000 GHz B/ 2.45450000 GHz
Offst Offst
10.8 10.3
JB Stop Freq B Stop Freq
ol 244450000 GHz ol 2.48950000 GHz
5.0 ) 5.0 &
dBm CF Step dBm CF Step
) 50000000 MHz ) 1.50000000 MHz
#PAvy 20t ban | [FPAVO uto Man
V1 s2 Freq Offset V1 s2 Freq Offset
S3 FC 0.00000000 Hz S3 FC 000000000 Hz
AA| AA|
f): )
FTun Signal Track FTun Signal Track
Swip Cn atf Swp On off
Center 2.437 000 GHz Span 15 MHz Center 2.462 000 GHz Span 15 MHz
#Res BW 3 kHz #VBW 10 kHz Sweep 5.001 s (1001 pts) #Res BW 3 kHz #VBW 10 kHz Sweep 5.001 s (1001 pts)
NOTE:
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REPORT NO: 14U19497-E7V2 DATE: JULY 12, 2016
FCC ID: VOB-P2523

802.11g TEST RESULT TABLE (Chain 0) LOW CHANNEL
% Agilent 13:44:44 Dec 23,2014 R T |Ereg/Channsl
Mkr1 2.419 875 GHz Conter F
» enter Freq
E::’(Zﬂ dBm #Atten 20 dB -19.556 dBm 5 41300000 GHe
#Avg
Log
10 Start Freg
. ] A a8/ 2.39950000 GHz
ch | Frequency| Chain 0 | Limit | Margin ot
anne ; St
1B op Freg
(MHz) | (dBm) |(dBm)| (dB) | | |u -
8.0
48m 2 SUUUUECIéIE I\Sml'lep
. z
Low 2412 -19.56 8 -27.56 #Pavy ito Man
21
Middle 2437 -15.24 8 | -23.24 v s Frog Offaot
wr || 0.00000000 Hz
. AA|
High 2462 -19.11 8 -27.11 alf:
FTun Signal Track
Swp o off
Center 2.412 000 GHz Span 25 MHz
#Res BW 3 kHz #VBW 10 kHz Sweep 8.336 s (1001 pts)
|
MID CHANNEL HIGH CHANNEL
Agilent 13:50:57 Dec 23, 2014 R T |Freg/Channel 4- Agllent 13:55:44 Dec 23,2014 R T |FregiChanngl
Mkl 2.429 225 GHz Conter F Mkr1 2.458 875 GHz Conter F
" enter Fred # enter -red
B::‘QD dBm #Atten 20 dB -15.243 dBm 5 43700000 GHa I}:l 20 dBm #Atten 20 dB -19.106 dBm 5 45300000 GHe
#Avy #Avg
Log Log
10 Start Freq 10 Start Freq
dB/ 2.42450000 GHz dB/ 2.44950000 GHz
Offst Offst
10.8 10.8
dB Stop Freq dB Stop Freg
244950000 GHz 2.47450000 GHz
Dl AfALANA DI fed
8.0 8.0
dBm CF Step dBm CF Step
N 250000000 MHz N 2,50000000 MHz
:PAvg 2to Man ?P‘“"” Auto bar)
Vi SZ Freq Offset V1 S2 Freq Offset
S3 FC 0.00000000 Hz $3 FQ 000000000 Hz
AA| AA|
off): off)y:
FTun Signal Track FTun Signal Track
Swp O ot Swp o off
Center 2.437 000 GHz Span 25 MHz Center 2.462 000 GHz Span 25 MHz
#Res BW 3 kHz #VBW 10 kHz Sweep 8.336 s (1001 pts) #Res BW 3 kHz #VBW 10 kHz Sweep 8.336 s (1001 pts)
NOTE:
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REPORT NO: 14U19497-E7V2
FCC ID: VOB-P2523

DATE: JULY 12, 2016

802.11g TEST RESULT TABLE (Chain 1)

LOW CHANNEL

% Agilent 13:58:19 Dec 23,2014

R T |FregiChannel

WMki1 2.419 875 GHz
19.892 dBm || _ Center Freq

Ref 20 dBm #Atten 20 dB
g 2.41200000 GHz
Log
10 Start Freg
. L. . By 2.39950000 GHz
ch | Frequency| Chain1 | Limit | Margin offt
anne ; St
dB op Freg
(MHz) (dBm) | (dBm) | (dB) " i > 80 ke
8.0
4Bm 2 EEIEIDEIECII:JE I\Sm['iep
ra
Low 2412 -19.89 -27.89 PAvy o Man)
B
H V1 S2/
Middle 2437 -15.03 -23.03 Freq Offset
$3 FG—jy i 0.o0000000 Hz
AA|
High 2462 -18.21 8 -26.21 aff:
FTun Signal Track
On Off
Swp =
Center 2.412 000 GHz Span 25 MHz
#Res BW 3 kHz #VBW 10 kHz Sweep 8.336 s (1001 pts)
W Agilent 14:02:52 Dec 23,2014 R T |Freg/Channel % Agilent 14:09:32 Dec 23, 2014 R T |Freg/Channel
Mkl 2.429 225 GHz Conter Fi Mkr1 2.457 950 GHz Conter B
# - ortar Freg ¢ , enter Freq
B::‘ZD dBm #Atten 20 dB 15.032 dBm 5 43700000 GHe B:i 20 dBm #Atten 20 dB 18.208 dBm 5 45900000 GHz
#Avy #Avg
Log Log
10 Start Freq 10 Start Freg
dB/ 2.42450000 GHz dB/ 2.44950000 GHz
Offst Offst
10.8 10.8
B Stop Freq B Stop Freq
244950000 GHz o 2.47450000 GHz
Dl DI | Y
8.0 8.0
dBm CF Step dBm CF Step
. 2 50000000 MHz N 2 50000000 MHz
#PAvg A0t Mar| #PAvg Auto Ian|
4 M 9
V1 s2 Freq Offset V1 s2 Freq Offset
S3 FC 000000000 Hz $3 FQ 000000000 Hz
AA| AA
off): aff):
FTun Signal Track FTun Signal Track
Swp On off Swp On off
Center 2.437 000 GHz Span 25 MHz Center 2.462 000 GHz Span 25 MHz
#Res BW 3 kHz #VBW 10 kHz Sweep 8.336 s (1001 pts) #Res BW 3 kHz #VBW 10 kHz Sweep 8.336 s (1001 pts)

NOTE:
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REPORT NO: 14U19497-E7V2 DATE: JULY 12, 2016
FCC ID: VOB-P2523

10.5. CONDUCTED SPURIOUS AND OUT-OF-BAND EMISSIONS

LIMITS

FCC §15.247 (d)

In any 100 kHz bandwidth outside the frequency band in which the spread spectrum or digitally
modulated intentional radiator is operating, the radio frequency power that is produced by the
intentional radiator shall be at least 20 dB below that in the 100 kHz bandwidth within the band that
contains the highest level of the desired power, based on either an RF conducted or a radiated
measurement, provided the transmitter demonstrates compliance with the peak conducted power
limits. If the transmitter complies with the conducted power limits based on the use of RMS averaging
over a time interval, as permitted under paragraph (b)(3) of this section, the attenuation required under
this paragraph shall be 30 dB instead of 20 dB. Attenuation below the general limits specified in
§15.209(a) is not required.

TEST PROCEDURE

The transmitter output is connected to a spectrum analyzer with RBW = 100 kHz, VBW = 300 kHz, peak
detector, and max hold. Measurements utilizing these settings are made of the in-band reference level,
bandedge (where measurements to the general radiated limits will not be made) and out-of-band
emissions.

RESULTS
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10.5.1. BANDEDGE AND SPURIOUS EMISSIONS PLOTS
802.11b Mode — Chain 0

LOW CHANNEL BANDEDGE HIGH CHANNEL BANDEDGE
LOW CHANNEL SPURIOUS MID CHANNEL SPURIOUS
s Agilent 15:47:11 Dec 23,2014 R T |Freg/Channel 4 Agilent 18:25:24 Dec 1, 2014 R T |Freg/Channel
Wkid 12.062 GHz Mki2 25.05 GHz
Ref 20 dBm #Atten 20 dB 51.10 dBm Center Fred Rel 18.95 dBm #Atten 20 dB 49.23 dBm Certer Freq
P eak T 130150000 GHz iPeak ‘ 13.0150000 GHz
Log Log A
10 Start Freq 10 Stait Freg
4B/ 30.0000000 MHz dB/ 30.0000000 MHz
Offst Otfst
10.8 11.6
B Stop Freq 4B Stop Freq
260000000 GHz 26.0000000 GHz
DI DI
21.2 = 23.0
o | | 2 egruué:u'; g;ep e 2 59muuCuE grlwep
s z . r4
pro [ e | [ o'
Start 30 MHz Stop 26.000 GHz M1 S2. 2
2Res BW 100 kHz SVBW 300 kHz  Sweep 2.482 s (8192 pts) u_goru%%u%gsﬁi $3 FC e 0_&’&%0%1;52
atk Trace Type X Pxis Amplitude AA

1 ) Freq 2,414 GHz 6.80 dBm i)

z i . e s Signal Track FTun Signal Track

a ) Freq 12.0682 GHz 61,10 dBm On Off Swp On cf

Start 30 MHz B Stop 26.00 GHz
[4Res BW 100 kHz #VBW 300 kHz Sweep 2.482 s (601 pis)
| |
HIGH CHANNEL SPURIOUS
NOTE:
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REPORT NO: 14U19497-E7V2 DATE: JULY 12, 2016
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802.11b Mode — Chain 1

i Agilent 15:49:28 Dec 23,2014 R T |Freq/Channsl 4t Agllent 18:25:24 Dec 1, 2014 R T |Freg/Channel
Mki3 12.062 GHz Mki2 25.05 GHz
Ref 20 dBm #Atten 20 dB 53.28 dBm || Center Freqg Rel 18.95 dBm #Atten 20 dB 4923 dBm ||  Certer Freq
4P eak T 13.0150000 GHz iPeak ‘ 13.0150000 GHz
Log Log A
10 Start Freq 10 Stait Freq
B/ 30.0000000 MHz dB/ 30.0000000 MHz
Offst Ofist
10.8 11.6
B Stop Freq 4B Stop Freq
ol 26.0000000 GHz ol 26.0000000 GHz
-22.7 o < -23.0
dBm L Ll | ‘ e ,li CF Step dBm CF Step
. 259700000 GHz 2.69700000 GHz
] s o o A ) o Co
Center 13.015 GHz Span 25.97 GHz M1 S2. 2
" r Freq Offset o Freq Ciiset
#Res BW 100 kHz #VBW 300 kHz Sweep 2.482 s (8192 pts) 0.00000000 He 53 FC 0.00000000 Hz
Maker Tiace Type X fuds Amplitude AAl
1 1) Freq 2414 GHz 674 dBm (i)
z o Freq 2619 GHz -54.2% dBm "
3 I Freq 12.082 6Hz 53,28 dBm Signal Track FTun Signal Track
COn aff Swi On of
P
Start 30 MHz B Stop 26.00 GHz
[#Res BV 100 kHz #VBW 300 kHz Sweep 2.482 s (601 pts)
% Agilent 19:18:28 Dec 1, 2074 R T |Freg/Channel
Mki2 14.106 GHz
Rel 31.65 dBm #Atten 30 dB a2.43dBm [ Certer Freq
iPeak ‘ 13.0150000 GHz
Log J
10 Stait Freq
dB/ 30.0000000 MHz
Ofist
11.6
4B Stop Freq
26.0000000 GHz
DI =
.24.2 g
dBm ‘ i CF Step
2.59700000 GHz
4P Ay |
g | | | Aute Man
Start 30 MHz Siop 26.000 GHz Freq Ciset
[4Res BW 100 kHz #VBW 300 kHz _ Sweep 2.482 s (1001 pis) 0.00000000 Hz
Maiber Tisce Type X Axis Amplitude
1 R} Fieg 2.445 GHz 8.11 dBm
2 ") Fieg 14.108 GHz -42.12 dBm S‘gnal-”ack
On cf
NOTE:
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REPORT NO: 14U19497-E7V2 DATE: JULY 12, 2016
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802.11qg Mode — Chain 0

LOW CHANNEL BANDEDGE HIGH CHANNEL BANDEDGE
LOW CHANNEL SPURIOUS MID CHANNEL SPURIOUS
% Agilent 15:19:16 Dec 23, 2014 R T [Freq/Channel 3 Agilent 15:31:41 Dec 23,2014 R T |Freg/Channel
MkiZ 3.624 GHz Mki3 12187 GHz
Ret 20 dBm #Atten 20 dB 52.60 apm_ || Center Freq Ref20 dBm #htten 20 dB 53.38 aBm_ || Center Freq
Peak . 13.0150000 GHz P ook 13.2760000 GHz
Log Log
10 Start Freq 10 Start Freq
B 30.0000000 MHz B/ 26.0000000 MHz
Offst Offst
10.8 10.8
B Stop Freq B Stop Freg
o1 26.0000000 GHz o 26 5260000 GHz
23.9 224
dBm _d 5 o = CF Step dBm Y CF Step
) [ ! ! [ | L 2 59700000 GHz , : ' i | \ | | i 2.85000000 GHz
P Avy | } ! | Auto ha P Avg | f | Auto WL
[ T T T 1 [ [ [ e Mar, [ 1 [ T 1 N Mary
Start 30 MHz Stop 26.000 GHz = Offset Start 26 MHz Stop 26.526 GHz = Offset
“Res BW 100 kHz SVBW 300 kHz _ Sweep 2.482 5 8192 pts) 0 UUE%%UUU Sﬁz “Res BW 100 kHz SVBW 300 kHz __ Sweep 2.533 5 (8192 pts) o UUrEleULélUUEI Sﬁz
Marker Trace Type X Axis Amplitude } Marker Trace Type X s Amplitude
1 o) Freq 2420 GHz 443 dBm 1 e Freq 2436 GHz 463 dBm
S soar N sgarea || 2H om0 i - -
|
HIGH CHANNEL SPURIOUS
3t Agllenf 15:40:42 Dec 23,2014 R T |Freg/Channel
Mki2 3686 GHz
Ref20 dBm #Atten 20 dB 5437 dBm_|[ Center Freq
2P eak ‘ 13.0150000 GHz
Log
10 Start Freq
B/ 30.0000000 MHz
Offst
10.8
B Stop Freq
o1 26.0000000 GHz
249
dBm 7 -y ‘ ‘ i CF Step
. 259700000 GHz
(A s s | A
Start 30 MHz Stop 26.000 GHz = Offset
4Res BW 100 kHz SVBW 300 kHz __ Sweep 2.482 5 (8192 pts) U_UUB%%UUU Sﬁz
Marker Trace Type X Podis Amplitude
1 e Freq 2452 GHz 452 dBm
z [4}) Freq 3685 GHz -54.37 dBm S\gﬂalTl’aCk
(On Off
NOTE:
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REPORT NO: 14U19497-E7V2 DATE: JULY 12, 2016
FCC ID: VOB-P2523

802.11q Mode — Chain 1

LOW CHANNEL BANDEDGE HIGH CHANNEL BANDEDGE
LOW CHANNEL SPURIOUS MID CHANNEL SPURIOUS
% Agilent 152,50 Dec 23, 2014 R T [Freq/Channel 3 Agilent 15:33:36 Dec 23, 2014 R T |Freg/Channel
MkiZ 3.625 GHz Mki3 12184 GHz
Ret 20 dBm #Atten 20 dB 55.03 aBm || Center Freq Ref20 dBm #htten 20 dB 5352 aBm_ || Center Freq
Peak I 13.0150000 GHz P ook 13.2760000 GHz
Log | Log |
10 Start Freq 10 Start Freq
B 30.0000000 MHz B/ 26.0000000 MHz
Offst Offst
10.8 10.8
B Stop Freq B Stop Freg
o1 26.0000000 GHz o 26 5260000 GHz
23.8 223
dBm ¢ . CF Step dBm 7 1 o e CF Step
" ; i i ‘ ‘ | [ | | 1 2 55700000 GHz v | ‘ ‘ | I | \ \ | 2 G5000000 GHz
[ T T T 1 [ [ [ [ i Man [ 1 [ T 1 I I - Mer)
Start 30 MHz Stop 26.000 GHz = Offset Start 26 MHz Stop 26.526 GHz = Offset
“Res BW 100 kHz SVBW 300 kHz _ Sweep 2.482 5 8192 pts) 0 UUE%%UUU Sﬁz “Res BW 100 kHz SVBW 300 kHz __ Sweep 2.533 5 (8192 pts) o UUrEleULélUUEI Sﬁz
Marker Trace Type X Axis Amplitude } Marker Trace Type X s Amplitude
1 o) Freq 2421 GHz 242 dBm 1 e Freq 2433 GHz 365 dBm
S soar N sgarea || 2B om0 e = e
|
HIGH CHANNEL SPURIOUS
3t Agllenf 15:43:51 Dec 23,2014 R T |Freg/Channel
Mki2 3686 GHz
Ref20 dBm #Atten 20 dB 5440 dBm_[[ Center Freq
2P eak ‘ 13.0150000 GHz
Log [
10 Start Freq
B/ 30.0000000 MHz
Offst
10.8
B Stop Freq
o1 26.0000000 GHz
234
dBm 7 . ‘ ‘ " CF Step
. 259700000 GHz
(] e s | A
Start 30 MHz Stop 26.000 GHz = Offset
4Res BW 100 kHz SVBW 300 kHz __ Sweep 2.482 5 (8192 pts) U_UUB%%UUU Sﬁz
Marker Trace Type X Podis Amplitude
1 e Freq 2452 GHz 258 dBm
z [4}) Freq 3685 GHz -54.40 dBm S\gﬂalTI’aCk
(On Off
NOTE:
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REPORT NO: 14U19497-E7V2 DATE: JULY 12, 2016
FCC ID: VOB-P2523

11. ANTENNA PORT TEST RESULTS MIMO 802.11n Mode
11.1. 6 dB BANDWIDTH

LIMITS

FCC §15.247 (a) (2)
The minimum 6 dB bandwidth shall be at least 500 kHz.

TEST PROCEDURE

Reference to KDB 558074 D01 DTS Meas Guidance v03r05: The transmitter output is connected to a
spectrum analyzer with the RBW set to100KHz, the VBW >= 3 x RBW, peak detector and max hold.

KDB Reference
662911 D01 Multiple Transmitter Output v02r01

RESULTS
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REPORT NO: 14U19497-E7V2 DATE: JULY 12, 2016
FCC ID: VOB-P2523

11.1.1. 6 dB BANDWIDTH PLOTS AND TABLE

802.11n HT20 TEST RESULT TABLE

6 dB BW 6 dBBW | Minimum
F'e(:'ntl'_lez')‘cy Chain 0 Chain 1 Limit
(MHz) (MHz) (MHz)
2412 16.03 16.08 0.5
2437 16.46 16.50 0.5
2462 16.45 16.50 0.5
Worst 16.03
CHAIN 0
LOW CHANNEL MID CHANNEL HIGH CHANNEL
CHAIN 1
LOW CHANNEL MID CHANNEL HIGH CHANNEL

NOTE:
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REPORT NO: 14U19497-E7V2

FCC ID: VOB-P2523

802.11n HT40 TEST RESULT TABLE

DATE: JULY 12, 2016

6 dB BW 6 dBBW | Minimum
Frequency | = ¢pino Chain 1 Limit
(MHz)
(MHz) (MHz) (MHz)
2422 28.80 35.22 0.5
2437 36.06 36.42 0.5
2452 35.10 35.28 0.5
Worst 28.80
CHAINO
LOW CHANNEL MID CHANNEL HIGH CHANNEL
CHAIN 1
LOW CHANNEL MID CHANNEL HIGH CHANNEL
NOTE:
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REPORT NO: 14U19497-E7V2 DATE: JULY 12, 2016
FCC ID: VOB-P2523

11.2. 99% BANDWIDTH

LIMITS

None; for reporting purposes only.

RESULTS
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REPORT NO: 14U19497-E7V2 DATE: JULY 12, 2016
FCC ID: VOB-P2523

11.2.1. 99% BANDWIDTH PLOTS AND TABLE

802.11n HT20 TEST RESULT TABLE

99%BW | 99% BW
Channel | F'€9YeNCY | Chain0 | Chain 1
(MHz) (MHz) (MHz)
Low 2412 16.59 16.65
Mid 2437 16.99 16.65
High 2462 16.62 16.59
CHAIN 0
LOW CHANNEL MID CHANNEL HIGH CHANNEL
CHAIN 1
LOW CHANNEL MID CHANNEL HIGH CHANNEL
NOTE:
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REPORT NO: 14U19497-E7V2

DATE: JULY 12, 2016
FCC ID: VOB-P2523

802.11n HT40 TEST RESULT TABLE

99% BW | 99% BW
Channel | F'€9YeNcY | Chain 0 | Chain 1
(MHz) (MHz) (MHz)
Low 2422 36.07 36.10
Mid 2437 36.43 36.37
High 2452 36.23 36.32
CHAIN 0
LOW CHANNEL MID CHANNEL HIGH CHANNEL
CHAIN 1
LOW CHANNEL MID CHANNEL HIGH CHANNEL

NOTE:
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REPORT NO: 14U19497-E7V2 DATE: JULY 12, 2016
FCC ID: VOB-P2523

11.1. OUTPUT POWER

LIMITS

FCC §15.247

For systems using digital modulation in the 902-928 MHz, 2400-2483.5 MHz, and 5725-5850 MHz
bands: 1 Watt, based on the use of antennas with directional gains that do not exceed 6 dBi. If
transmitting antennas of directional gain greater than 6 dBi are used, the conducted output power from
the intentional radiator shall be reduced by the amount in dB that the directional gain of the antenna
exceeds 6 dBi.

DIRECTIONAL ANTENNA GAIN
The TX chains are correlated and the antenna gain is unequal among the chains. The directional gain is:

Chain 0 | Chain 1 | Correlated Chains
Antenna | Antenna Directional
Gain Gain Gain
(dBi) (dBi) (dBi)
3.36 0.85 5.21
RESULTS
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REPORT NO: 14U19497-E7V2 DATE: JULY 12, 2016
FCC ID: VOB-P2523

11.1.A1. 802.11n HT20 MODE IN THE 2.4 GHz BAND
Limits
Channel [Frequency | Directional FCC IC IC Max
Gain Power Power EIRP |(Power
Limit Limit Limit
(MHz) (dBi) (dBm) (dBm) | (dBm) | (dBm)
Low 2412 5.21 30.00 30 36 30.00
Mid 2437 5.21 30.00 30 36 30.00
High 2462 5.21 30.00 30 36 30.00
Results
Channel [Frequency Chain 0 Chain 1 Total Power | Margi
Meas Meas Corr'd Limit
Power Power Power
(MHz) (dBm) (dBm) (dBm) | (dBm) (dB)
1 2412 14.60 14.10 17.37 30.00 |-12.63
2 2417 15.50 15.50 18.51 30.00 |-11.49
3 2422 17.70 17.30 20.51 30.00 -9.49
6 2437 17.30 17.30 20.31 30.00 -9.69
9 2452 17.35 17.84 20.61 30.00 -9.39
10 2457 16.87 17.54 20.23 30.00 -9.77
11 2462 13.00 13.00 16.01 30.00 |-13.99

Note: the power readings above were measured with gated method, and the measurement was taken
only during the ON time. No duty cycle correction was necessary.
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REPORT NO: 14U19497-E7V2

DATE: JULY 12, 2016
FCC ID: VOB-P2523

11.1.2. 802.11n HT40 MODE IN THE 2.4 GHz BAND
Limits
Channel [Frequency | Directional| FCC IC IC Max
Gain Power | Power EIRP |Power
Limit Limit Limit
(MHz) (dBi) (dBm) [ (dBm) | (dBm) ((dBm)
Low 2422 5.21 30.00 30 36 30.00
Mid 2437 5.21 30.00 30 36 30.00
High 2452 5.21 30.00 30 36 30.00
Results
Channel |[Frequency | Chain 0 |Chain 1| Total Power | Margi
Meas Meas | Corr'd Limit
Power Power | Power
(MHz) (dBm) (dBm) [ (dBm) | (dBm) (dB)
Low 2422 12.00 12.00 15.01 30.00 |-14.99
Mid 2437 13.40 13.40 16.41 30.00 |-13.59
High 2452 13.00 13.00 16.01 30.00 |-13.99

Note: the power readings above were measured with gated method, and the measurement was taken
only during the ON time. No duty cycle correction was necessary.
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REPORT NO: 14U19497-E7V2 DATE: JULY 12, 2016
FCC ID: VOB-P2523

11.2. POWER SPECTRAL DENSITY

LIMITS

FCC §15.247

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.

RESULTS
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REPORT NO: 14U19497-E7V2 DATE: JULY 12, 2016
FCC ID: VOB-P2523

11.2.1. POWER SPECTRAL DENSITY PLOTS AND TABLE

802.11n HT20 TEST RESULT TABLE

PSD Results
Chain 0 | Chain 1 | Total L. .
Channel Fre:\:nl:-lency Meas Meas PSD Limit | Margin
MHz) 1 @Bm) | (@Bm) |(daBm)|(9B™ | (dB)
Low 2412 -18.34 -18.35 |[-15.33 8.0 -23.3
Mid 2437 -15.80 -15.68 (-12.73 8.0 -20.7
High 2462 -19.76 -16.92 (-15.10 8.0 -23.1
CHAIN O
LOW CHANNEL MID CHANNEL HIGH CHANNEL
CHAIN 1
LOW CHANNEL MID CHANNEL HIGH CHANNEL

NOTE:
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REPORT NO: 14U19497-E7V2 DATE: JULY 12, 2016
FCC ID: VOB-P2523

802.11n HT40 TEST RESULT TABLE

PSD Results
Chain 0 | Chain 1 | Total L. )
Channel Frel?ntlx-lency Meas Meas PSD Limit | Margin
MHz) 1 4Bm) | (@Bm) |@Bm)|(9B™ | (dB)
Low 2422 -14.97 -11.67 (-10.00| 8.0 -18.0
Mid 2437 -17.18 -13.49 |[-11.95 8.0 -19.9
High 2452 -17.20 | -13.90 |-12.23| 80 | -20.2
CHAIN 0
LOW CHANNEL MID CHANNEL HIGH CHANNEL
CHAIN 1
LOW CHANNEL MID CHANNEL HIGH CHANNEL

NOTE:
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REPORT NO: 14U19497-E7V2 DATE: JULY 12, 2016
FCC ID: VOB-P2523

11.3. CONDUCTED SPURIOUS AND OUT-OF-BAND EMISSIONS

FCC §15.247 (d)

In any 100 kHz bandwidth outside the frequency band in which the spread spectrum or digitally
modulated intentional radiator is operating, the radio frequency power that is produced by the
intentional radiator shall be at least 20 dB below that in the 100 kHz bandwidth within the band that
contains the highest level of the desired power, based on either an RF conducted or a radiated
measurement, provided the transmitter demonstrates compliance with the peak conducted power
limits. If the transmitter complies with the conducted power limits based on the use of RMS averaging
over a time interval, as permitted under paragraph (b)(3) of this section, the attenuation required under
this paragraph shall be 30 dB instead of 20 dB. Attenuation below the general limits specified in
§15.209(a) is not required.

TEST PROCEDURE

The transmitter output is connected to a spectrum analyzer with RBW = 100 kHz, VBW = 300 kHz, peak
detector, and max hold. Measurements utilizing these settings are made of the in-band reference level,
bandedge (where measurements to the general radiated limits will not be made) and out-of-band
emissions.

RESULTS
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REPORT NO: 14U19497-E7V2 DATE: JULY 12, 2016
FCC ID: VOB-P2523

11.3.1. BANDEDGE AND SPURIOUS EMISSIONS PLOTS
802.11n HT20 TEST RESULT TABLE
CHAIN O
LOW CHANNEL BANDEDGE MID CHANNEL REFERENCE HIGH CHANNEL BANDEDGE
LOW CHANNEL SPURIOUS MID CHANNEL SPURIOUS HIGH CHANNEL SPURIOUS
CHAIN 1
LOW CHANNEL BANDEDGE MID CHANNEL REFERENCE HIGH CHANNEL BANDEDGE
LOW CHANNEL SPURIOUS MID CHANNEL SPURIOUS HIGH CHANNEL SPURIOUS
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REPORT NO: 14U19497-E7V2
FCC ID: VOB-P2523

DATE: JULY 12, 2016

802.11n HT40 TEST RESULT TABLE

CHAIN O

LOW CHANNEL BANDEDGE

MID CHANNEL REFERENCE

HIGH CHANNEL BANDEDGE

LOW CHANNEL SPURIOUS

MID CHANNEL SPURIOUS

HIGH CHANNEL SPURIOUS

CHAIN 1

LOW CHANNEL BANDEDGE

MID CHANNEL REFERENCE

HIGH CHANNEL BANDEDGE

LOW CHANNEL SPURIOUS

MID CHANNEL SPURIOUS

HIGH CHANNEL SPURIOUS
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REPORT NO: 14U19497-E7V2 DATE: JULY 12, 2016
FCC ID: VOB-P2523

12. RADIATED TEST RESULTS SISO 802.11b/g Chain 0

12.1. LIMITS AND PROCEDURE

LIMITS

FCC §15.205 and §15.209

Frequency Range Field Strength Limit Field Strength Limit
(MHz) (uV/m) at3 m (dBuV/m)at3m
30-88 100 40

88-216 150 435
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 below 1GHz and 150 cm
for above 1GHz. The antenna to EUT distance is 3 meters.

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 measurements above 1 GHz the resolution bandwidth is set to 1 MHz; the video bandwidth is set to
3 MHz for peak measurements and add duty cycle factor for average measurements. Duty cycle factor=
10log (1/x) For this sample B mode = 0dB (duty cycle >98%); G mode = 0.3dB; N HT20 mode = 0.30dB; N
HT40 mode=0.14dB.

The spectrum from 30 MHz to 40 GHz is investigated with the transmitter set to the lowest, middle, and
highest channels in each applicable 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: 14U19497-E7V2 DATE: JULY 12, 2016
FCC ID: VOB-P2523

12.2. TRANSMITTER ABOVE 1 GHz
12.2.1. TX ABOVE 1 GHz 802.11b MODE IN THE 2.4 GHz BAND

RESTRICTED BANDEDGE (LOW CHANNEL)

HORIZONTAL PEAK AND AVERAGE PLOT

12:LIL Fremont,5m Chomber B 18 Dec 20814 18:508:53
Restricted Bandedge
s Pr‘gJect Ngmber“ 14019497
Client:Nvidia
Config:EUT / AC Adapter
Mode:DTS 11b HTZ28 2412
A
5 Tested by:D. Sklendori
18 ested by endorio /"/,\M‘y/,w\
95 J
85
£ Peak Limit C(dBuU/m) / /
3 75 ‘\/
: Vi
/)
65 “v/‘\v /
/
Ave imit (dBuUym) ’[Vf
55 verage Limit (dBulUym

1%

,~
L e et i i Ao b A APRUTSRRTRPY AN IO PO .Mw;gﬁ/\

45 _//"/

35 .

2. 31 18 .5MH=z/ 2.415

Frequency (GHz)
Range (GHz) et oM W AeTe Sueep Pls  4Sups/fode  Position Range (GHz) Det  RBU VU fvg Typ Sucep Plo  #Sups/Made  Position
1:2.3172.415 PERK  IMC-6B) B Pur Aug(RMS)  Auto/Cpled BOBI  Inf/MOXH 155 degs 334 cu 2:2.312.415 UER M- M Pur AvglRNS)  Auto/Cpled  BBA1  IBR/TAUG 155 degs 334 cm H
Low Chonnel Bondedge Method AD - Horizontal.TST 38915 27 Mar 2814 Rev 9.5 22 Jul 20814
Marker Frequency Meter Det AF T345 Amp/Cbl/ Corrected Average Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) Fltr/Pad Reading Limit (dB) (dBuv/m) (dB) (Degs) (cm)
(dBuv) (dB) (dBuv/m) (dBuv/m)

1 *2.39 46.67 PK 321 -22.7 0 56.07 - - 74 -17.93 155 334
2 *2.39 48.33 PK 321 -22.7 0 57.73 - - 74 -16.27 155 334
3 *2.39 37.85 RMS 321 -22.7 0 47.25 54 -6.75 - 155 334
4 *2.39 37.67 RMS 32.1 -22.7 0 47.07 54 -6.93 - - 155 334

* - indicates frequency in CFR15.205/IC 8.10 Restricted Band
PK - Peak detector

RMS - RMS detection
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REPORT NO: 14U19497-E7V2

FCC ID: VOB-P2523

DATE: JULY 12, 2016

VERTICAL PEAK AND AVERAGE PLOT

VERTICAL DATA

Marker Frequency

Meter

AF T345

‘Amp/Chi/Fit

DC Corr (dB) Corrected

Average Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (d8/m) r/Pad (dB) Reading Limit (dB) (dBuv/m) (dB) (Degs) (cm)
(dBuv) (dBuV/m) (dBuV/m)
1 *2.39 443 PK 321 -22.7 0 53.7 74 -20.3 202 232 \
2 *2.39 44.64 PK 321 -22.7 0 54.04 - - 74 -19.96 202 232 \
3 *2.39 33.99 RMS 321 -22.7 0 43.39 54 -10.61 202 232 \
4 *2.39 34.25 RMS 32.1 -22.7 0 43.65 54 -10.35 202 232 v

* - indicates frequency in CFR15.205/IC 8.10 Restricted Band

PK - Peak detector

RMS - RMS detection
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REPORT NO: 14U19497-E7V2

DATE: JULY 12, 2016
FCC ID: VOB-P2523

AUTHORIZED BANDEDGE (HIGH CHANNEL)

HORIZONTAL PEAK AND AVERAGE PLOT

HORIZONTAL DATA

Marker Frequency Meter Det AF T345 Amp/Cbl/ Corrected Average

Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) Fltr/Pad Reading Limit (dB) (dBuv/m) (dB) (Degs) (cm)
(dBuv) (dB) (dBuv/m) (dBuv/m)
1 *2.484 47.05 PK 324 -22.6 56.85 - - 74 -17.15 70 320 H
2 *2.484 47.55 PK 324 -22.6 57.35 - - 74 -16.65 70 320 H
3 *2.484 40.9 RMS 324 -22.6 50.7 54 -3.3 - 70 320 H
4 *2.484 41.11 RMS 324 -22.6 50.91 54 -3.09 70 320 H

* - indicates frequency in CFR15.205/IC 8.10 Restricted Band
PK - Peak detector

RMS - RMS detection
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REPORT NO: 14U19497-E7V2

DATE: JULY 12, 2016
FCC ID: VOB-P2523

VERTICAL PEAK AND AVERAGE PLOT

VERTICAL DATA

Marker Frequency Meter Det AF T345 Amp/Cbl/ Corrected

Average Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) Fltr/Pad Reading Limit (dB) (dBuV/m) (dB) (Degs) (cm)
(dBuVv) (dB) (dBuv/m) (dBuv/m)
1 *2.484 44.83 PK 324 -22.6 54.63 - - 74 -19.37 121 269 \
2 *2.484 46.53 PK 324 -22.6 56.33 - - 74 -17.67 121 269 \
3 *2.484 38.44 RMS 324 -22.6 48.24 54 -5.76 - 121 269 \
4 *2.484 38.17 RMS 324 -22.6 47.97 54 -6.03 121 269 \

* - indicates frequency in CFR15.205/IC 8.10 Restricted Band
PK - Peak detector

RMS - RMS detection
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REPOR
FCC ID:

T NO: 14U19497-E7V2
VOB-P2523

DATE: JULY 12, 2016

HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL HORIZONTAL

H:UL

Fremant,5m Chamber B

23 Dec 2814 84:30:28

Project Number:14U19437

Rodioted Emissions 3-Meters

185 Client:Nvidia
Config:EUT / AC Adapter
Mode:DTS 2.4 11b Core B 2412
95 Tested by:0. Stoelting
85
Peak Limit CdBuU/m)
75
it \
~
3 65
[as}
T .
° Avg Limit (dBuY/m) ‘.
5C
45 2 ‘ku L
1 MRV 5
T | b L
e whh"‘l m O ol " i haal
o5

1

Frequency (GHz)

18

Range (62) 0ot RO VB fvg Typ
1:1-3 PE| 30k Pur e

EAK IMC-6dB gURHS:

Sueep
Auto/Cpled

Pis  #5ups/Mode Position Range (GHz) Det. REW UBW
6081 Inf/MAXH  B-36Adegs H 3318 PEAK  IN(-BdB) 3Bk Pur

fvg Tup S
ur Avg(RMS) Aute

cop Pte  Foups/Made  FPosition
o/Cpled 18k Inf/MAXH B-36Bdegs H

DTS_2.4 HARM_11b_2412 B_86.DAT 38915 7 Jul 2814

Rev 9.5 22 Jul 2814

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: 14U19497-E7V2
FCC ID: VOB-P2523

DATE: JULY 12, 2016

' <UL Fremont,5m Chamber B 23 Dec 2814 B4:30:28
Rodioted Emissions 3-Meters
Project Number: 14019437
185 Client:Nvidia
Config:EUT / AC Adapter
Mode:DTS 2.4 11b Core B 2412
95 Tested by:0. Stoelting
gl:
Peak Limit C(dBulU/m)
75
‘e
3 5
3 6
fus]
o
~ Avg Limit (dBuU/m)
5|:
7
o
4C ,,,,,,,,,
3 4
0.0
3|:
o5
1 18 18
Frequency (GHz)
Ronge (6H) P VB fvg Typ Sueep Pls #ups/fods  Fosition Range (Gliz) Det U VB fvg Tup Sweep Pts  Fwps/Mods  Position
DTS 2.4 HARM_11b 2412 B 86.DAT 38815 7 Jul 2814 Rev 8.5 22 Jul 2814

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: 14U19497-E7V2 DATE: JULY 12, 2016
FCC ID: VOB-P2523

LOW CHANNEL DATA
Trace Markers
Marker Frequency Meter Det AF T345 Amp/Cbl/F Corrected Avg Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) Itr/Pad Reading (dBuV/m) (dB) (dBuV/m) (dB) (Degs) (cm)
(dBuv) (dB) (dBuV/m)
1 *1.204 36.46 PK 28.2 -24.4 40.26 - - 74 -33.74 0-360 101 H
3 *1.373 36.56 PK 28.6 -243 40.86 - - 74 -33.14 0-360 200 \
4 *1.478 37.07 PK 28 -24 41.07 - - 74 -32.93 0-360 101 \
5 *3.618 37.84 PK 33.2 -30.9 40.14 - - 74 -33.86 0-360 199 H
6 *12.061 34.21 PK 38.8 -22.6 50.41 - - 74 -23.59 0-360 199 H
7 *4.824 44.91 PK 342 -30 49.11 - - 74 -24.89 0-360 199 \
8 *9.065 30.09 PK 36.3 -24.4 41.99 - - 74 -32.01 0-360 199 \
2 2.088 36.16 PK 313 -23.1 44.36 - - - - 0-360 200 H
* - indicates frequency in CFR15.205/IC 8.10 Restricted Band
PK - Peak detector
Radiated Emissions
Frequency Meter Det AF T345 Amp/Cbl/ Corrected Avg Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) Fltr/Pad Reading (dBuV/m) (dB) (dBuV/m) (dB) (Degs) (cm)
(dBuVv) (dB) (dBuV/m)
*3.618 44.09 PK2 33.2 -30.9 46.39 - - 74 -27.61 78 205 H
*3.618 38.06 MAv1 33.2 -30.9 40.36 54 -13.64 - - 78 205 H
*12.06 40.52 PK2 38.8 -22.5 56.82 - - 74 -17.18 349 159 H
*12.059 33.94 MAv1 38.8 -22.5 50.24 54 -3.76 - - 349 159 H
*4.824 47.98 PK2 34.2 -30 52.18 - - 74 -21.82 42 230 "
*4.824 44.32 MAv1 34.2 -30 48.52 54 -5.48 - - 42 230 "
*9.064 37.02 PK2 36.3 -24.4 48.92 - - 74 -25.08 227 124 "
*9.065 25.12 MAv1 36.3 -24.4 37.02 54 -16.98 - - 227 124 "

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

RMS - RMS detection
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REPORT NO: 14U19497-E7V2
FCC ID: VOB-P2523

DATE: JULY 12, 2016

MID CHANNEL HORIZONTAL

<UL Fremont,5m Chamber B

23 Dec 2814 88:51:508

1

— ET?JEq Nunber 1 14119497
fentiNvidia

Config:EUT / AC Adapter

Mode:DTS 2.4 11b Core B 2437

95 Tested by:J. HSu

Rodioted Emissions 3-Meters

85

Peak Limit (dBulU/m)

75

65

(dBul/m)

Avg Limit (dBuU/m)
55

|
2

o
q

45
, A 1
M““‘“M 3 » S0P TN M (PR PP
Jid

35 et Ak b

25

Frequency (GHz)

18

Range (62 ot RO VBN fvg Typ Susep Pls foups/fode  Position Range (6Hz) Dot RBU VB0 fvg Typ
1-3 PEAK IMC-6B) Bk Pur Avg(RMS)  Auto/Cpled BB InfMAXH  B-3fBcdegs H | 3:3-18 PEAK  INCEB) 3Bk Pur Avg(RHS)

Sucep Pte Foups/Made  FPosition
futo/Cpled 18k Inf/MAH  B-36Bdegs H

ups/Mode

FCC Part!5 Subport C 2488MHz Spurious Emissions with Avercge Scon.TST 308915 7 Jul 2914

Rev 9.5 22 Jul 2814

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: 14U19497-E7V2 DATE: JULY 12, 2016
FCC ID: VOB-P2523

MID CHANNEL VERTICAL

<UL Fremont,5m Chamber B 23 Dec 2814 88:51:50
Rodioted Emissions 3-Meters

. ET?JEQ Nomber : 14019497
fent:Nvidia

Config:EUT / AC Adapter

Mode:DTS 2.4 11k Core B 2437

95 Tested by:J. HSu

1

85

Peak Limit (dBulU/m)

75

65

(dBul/m)

Avg Limit (dBuU/m)
55

oy
oo
0~J

45

oy

35 o4 AR A

25

1 14 18
Frequency (GHz)

Range (62 Dot RO VB fvg Typ Susep Pls foups/fode  Position Range (6Hz) Dot RBU VB0 fvg Tup Sucep Pte Foups/Made  FPosition

FCC Part!5 Subport C 2488MHz Spurious Emissions with Avercge Scon.TST 308915 7 Jul 2914 Rev 9.5 22 Jul 2814

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: 14U19497-E7V2 DATE: JULY 12, 2016
FCC ID: VOB-P2523

MID CHANNEL DATA

Trace Markers

Marker Frequency Meter Det AF T345 Amp/Cbl/F Corrected Avg Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) Itr/Pad Reading (dBuv/m) (dB) (dBuv/m) (dB) (Degs) (cm)
(dBuv) (dB) (dBuVv/m)
1 *3.656 38.12 PK 33.2 -31 40.32 - - 74 -33.68 0-360 199 H
4 *4.874 47.31 PK 34.2 -30.6 50.91 - - 74 -23.09 0-360 199 H
5 *7.311 35.23 PK 35.6 -28.4 42.43 - - 74 -31.57 0-360 199 H
8 *12.184 33.57 PK 38.9 -22.5 49.97 - - 74 -24.03 0-360 199 H
2 *3.655 37.65 PK 33.2 -31 39.85 - - 74 -34.15 0-360 101 Vv
3 *4.874 44.84 PK 342 -30.6 48.44 - - 74 -25.56 0-360 199 \
7 *12.186 33.72 PK 38.9 -22.5 50.12 - - 74 -23.88 0-360 199 \
6 9.748 31.76 PK 36.9 -24.2 44.46 - - - - 0-360 101 \

* - indicates frequency in CFR15.205/IC 8.10 Restricted Band

PK - Peak detector

Radiated Emissions

Frequency Meter Det AF T345 Amp/Cbl/ Corrected Avg Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) Fltr/Pad Reading (dBuV/m) (dB) (dBuV/m) (dB) (Degs) (cm)
(dBuv) (dB) (dBuV/m)
*4.874 49.97 PK2 34.2 -30.6 53.57 - - 74 -20.43 168 218 H
*4.874 46.6 MAv1 34.2 -30.6 50.2 54 -3.8 - - 168 218 H
*7.311 42.47 PK2 35.6 -28.4 49.67 - - 74 -24.33 57 136 H
*7.311 33.57 MAv1 35.6 -28.4 40.77 54 -13.23 - - 57 136 H
*12.185 40.95 PK2 38.9 -22.5 57.35 - - 74 -16.65 350 139 Vv
*12.184 34.69 MAv1 38.9 -22.5 51.09 54 -2.91 - - 350 139 Vv

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

RMS - RMS detection
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REPORT NO: 14U19497-E7V2 DATE: JULY 12, 2016
FCC ID: VOB-P2523

HIGH CHANNEL HORIZONTAL

' <UL Fremont,5m Chamber B 23 Dec 2814 B89:50:34
Rodioted Emissions 3-Meters
Project Number: 14019437
185 Client:Nvidia
Config:EUT / AC Adapter
Mode:DTS 2.4 11b Core B 2462
95 Tested by:J. Hsu
8|:
Peak Limit C(dBulU/m)
75
‘e
3 5
3 6
fus]
o
~ Avg Limit (dBuU/m)
5|:
2
g 6
= loagddl e
4 — g
MMWMNM ! W D i
ol
35 M W
o5
1 18 18
Frequency (GHz)
Ronge (6H) et Rl VB fvg Typ Sueep Plo #ups/fods  Fosition Range (Gliz) Det U VB fvg Typ Sweep Pts  Fwps/Mods  Position
1:1-3 PEFK IM(-68) Bk Pur Avg(RS)  Auto/Cpled 6081 Inf/MXH  B-3tBdegs H | 3:3-18 PERK  1H(-68) 3k Pur Avg(RS)  Auto/Cpled 18k  Inf/MAWH  B-35Bdegs H
FCC Part!5 Subport C 2488MHz Spurious Emissions with Average Scon.TST 38915 7 Jul 2814 Rev 8.5 22 Jul 2814

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: 14U19497-E7V2 DATE: JULY 12, 2016
FCC ID: VOB-P2523

HIGH CHANNEL VERTICAL

' <UL Fremont,5m Chamber B 23 Dec 2814 B89:50:34
Rodioted Emissions 3-Meters
Project Number: 14019437
185 Client:Nvidia
Config:EUT / AC Adapter
Mode:DTS 2.4 11b Core B 2462
a5 Tested by:J. Hsu
gl:
Peak Limit C(dBulU/m)
75
‘e
3 5
3 6
fus]
o
~ Avg Limit (dBuU/m)
5|:
5
o
4C . e
3|:
o5
1 18 18
Frequency (GHz)
Ronge (6H) P VB fvg Typ Sueep Pls #ups/fods  Fosition Range (Gliz) Det U VB fvg Tup Sweep Pts  Fwps/Mods  Position
FCC Part!5 Subport C 2488MHz Spurious Emissions with Average Scon.TST 38915 7 Jul 2814 Rev 8.5 22 Jul 2814

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: 14U19497-E7V2 DATE: JULY 12, 2016
FCC ID: VOB-P2523

HIGH CHANNEL DATA

Trace Markers

Marker Frequency Meter Det AF T345 Amp/Cbl/F Corrected Avg Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) Itr/Pad Reading (dBuv/m) (dB) (dBuv/m) (dB) (Degs) (cm)
(dBuv) (dB) (dBuVv/m)
1 *3.692 37.7 PK 333 -31.4 39.6 - - 74 -34.4 0-360 199 H
2 *4.924 45.89 PK 342 -30.9 49.19 - - 74 -24.81 0-360 199 H
4 *7.386 33.52 PK 35.6 -27.8 41.32 - - 74 -32.68 0-360 199 H
5 *12.309 33.69 PK 39 -22 50.69 - - 74 -23.31 0-360 199 Vv
3 6.431 33.63 PK 35.6 -29.2 40.03 - - - - 0-360 101 H
6 16.204 28.14 PK 41.1 -20.7 48.54 - - - - 0-360 199 H

* - indicates frequency in CFR15.205/IC 8.10 Restricted Band

PK - Peak detector

Radiated Emissions

Frequency Meter Det AF T345 Amp/Cbl/ Corrected Avg Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) Fitr/Pad Reading (dBuv/m) (dB) (dBuVv/m) (dB) (Degs) (cm)
(dBuv) (dB) (dBuV/m)
*4.924 49.7 PK2 34.2 -30.9 53 - - 74 -21 281 163 H
*4.924 46.55 MAv1 34.2 -30.9 49.85 54 -4.15 - - 281 163 H
*12.31 39.92 PK2 39 -22 56.92 - - 74 -17.08 349 143 Vv
*12.309 33.19 MAv1 39 -22 50.19 54 -3.81 - - 349 143 Vv

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

RMS - RMS detection
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REPORT NO: 14U19497-E7V2 DATE: JULY 12, 2016
FCC ID: VOB-P2523

12.2.2. TX ABOVE 1 GHz 802.11g MODE IN THE 2.4 GHz BAND

RESTRICTED BANDEDGE (LOW CHANNEL)

HORIZONTAL PEAK AND AVERAGE PLOT

12:UL Fremont,5m Chomber B 4 Dec 2814 22:14:084
Restricted Bondedge
= Project Number: 14019497
1 Client:Nvidia
Conflig:EUT/Chorger SN: P2523-E02-PEE38
Mode:DTS BE H T1g HT28 2412
185 Tested by:0. Stoelting //\M\/\*’
PR N s
95 ’/:
[
H/ L
85 Ve
< Peak Limit CdBuU/m) !
> 7: 4 H
3 7
% ;
’ Hf/w Pt
65 fr
55l Average Limit (dBulym) " /
"
i " NN T bl Lo il HWWM
" IRy NI AT Mr " YT ‘M " oA " bbbl
45 !
MM‘W
. 4 4
2.31 18.5MH=z/ 2.415
Frequency (GHz)
Range (6z) [T U g Tgp Surep Plo #5ups/Mode  Position Range (GH) bt rel VB g Tgp Sweep Pte  Fups/Mode  Fosition
1:2.31-2.415 PERK INC-6B) M Pur Avg(RNS)  Auto/Cpled BBBI  Inf/MAKH 220 degs H 2:2.312.415 AER THG-6dB) M Pur AvglRS)  Puto/Cpled 801 IBWTAUG 229 degs H
Low Chonnel Bondedge Method AD - Horizontal.TST 38915 27 Mar 2814 Rev 9.5 22 Jul 2814
Marker Frequency Meter Det AFT345 Amp/Cbi/Fit DC Corr (dB) Corrected Average Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) +/Pad (dB) Reading Limit (dB) (dBuV/m) (dB) (Degs) (cm)
(dBuv) (dBuV/m) (dBuV/m)
1 *2.39 56.84 PK 321 -22.7 0 66.24 - - 74 -7.76 229 336 H
2 *2.39 57.05 PK 321 -22.7 0 66.45 - - 74 -7.55 229 336 H
3 *2.39 42.64 RMS 32.1 -22.7 .29 52.33 54 -1.67 - - 229 336 H
4 *2.39 42.89 RMS 32.1 -22.7 .29 52.58 54 -1.42 - - 229 336 H

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

RMS - RMS detection
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REPORT NO: 14U19497-E7V2 DATE: JULY 12, 2016
FCC ID: VOB-P2523

VERTICAL PEAK AND AVERAGE PLOT

WZ':UL Fremont,5m Chomber B 4 Dec 2014 22:22:36
Restricted Bondedge
= Project Number: 14019497
1 Client:Nvidia
Conflig:EUT/Chorger SN: P2523-E02-PEE38
Mode:DTS BE U T1g HT28 2412
185 Tested by:0. Stoelting o
gl:
85
~ Ay
£ B N
~ Peak Limit (dBuU/m)
> 7l:
Cg }h‘ v
S o
o
6:
55 Averoge Limit (dBuUym) .».Jf
Lkt I (RTEproy | i e o b i kv i ey e “w é
Ci b
45
35
2.31 18 .5MH=z/ 2.415
Frequency (GHz)
Range (6Hz) et e W fvg Typ Sucep Pis A5ups/Mode  Position Range CGHz) Dot eU VBl fvg Typ Seeep Pt Woups/Made  FPosition
I KM€ P 7 t 1A g d
Low Chonnel Bondedge Method AD - VUertical . TST 38815 27 Mor 2814 Rev 8.5 22 Jul 2814
Marker Frequency Meter Det AFT345 Amp/Cbl/Fit DC Corr (dB) Corrected Average Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) r/Pad (dB) Reading Limit (dB) (dBuv/m) (dB) (Degs) (cm)
(dBuv) (dBuv/m) (dBuv/m)
1 *2.39 54.24 PK 32.1 -22.7 0 63.64 - - 74 -10.36 293 281 A
2 *2.39 54 PK 32.1 -22.7 0 63.4 - - 74 -10.6 293 281 A
3 *2.39 38.92 RMS 321 -22.7 .29 48.61 54 -5.39 - - 293 281 A
4 *2.39 39.71 RMS 321 -22.7 .29 49.4 54 -4.6 - - 293 281 A

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

RMS - RMS detection
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REPORT NO: 14U19497-E7V2 DATE: JULY 12, 2016
FCC ID: VOB-P2523

AUTHORIZED BANDEDGE (HIGH CHANNEL)

HORIZONTAL PEAK AND AVERAGE PLOT

HORIZONTAL DATA

Marker Frequency Meter Det AF T345 Amp/Cbl/Fit DC Corr (dB) Corrected Average Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) r/Pad (dB) Reading Limit (dB) (dBuv/m) (dB) (Degs) (cm)
(dBuv) (dBuv/m) (dBuV/m)
1 *2.484 56.44 PK 324 -22.6 0 66.24 - - 74 -7.76 243 322 H
2 *2.484 57.18 PK 324 -22.6 0 66.98 - - 74 -7.02 243 322 H
3 *2.484 43.29 RMS 324 -22.6 .29 53.38 54 -.62 - - 243 322 H
4 *2.484 43.53 RMS 324 -22.6 29 53.62 54 -.38 - - 243 322 H

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

RMS - RMS detection
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REPORT NO: 14U19497-E7V2 DATE: JULY 12, 2016
FCC ID: VOB-P2523

VERTICAL PEAK AND AVERAGE PLOT

VERTICAL DATA

Marker Frequency Meter Det AFT345 Amp/Cbl/Fit DC Corr (dB) Corrected Average Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) r/Pad (dB) Reading Limit (dB) (dBuv/m) (dB) (Degs) (cm)
(dBuv) (dBuv/m) (dBuV/m)
1 *2.484 54.63 PK 324 -22.6 0 64.43 - - 74 -9.57 304 332 \%
2 *2.484 56.27 PK 324 -22.6 0 66.07 - - 74 -7.93 304 332 \%
3 *2.484 39.88 RMS 324 -22.6 .29 49.97 54 -4.03 - - 304 332 A
4 *2.484 40.62 RMS 324 -22.6 .29 50.71 54 -3.29 - - 304 332 A

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

RMS - RMS detection

Page 74 of 145

UL VERIFICATION SERVICES INC. FORM NO: CCSUP4701l
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: 14U19497-E7V2
FCC ID: VOB-P2523

DATE: JULY 12, 2016

HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL HORIZONTAL

H:UL Fremont,5m Chamber B

24 Nov 2814 14:34:47

= Pro ject Number:14U19487
e Client:Nvidia

Config:EUT/ Charger
Mode:DTS 2.4 11g HTZB 2412

Rodioted Emissions 3-Meters

95 Tested by:J. Hsu
8!:
Peck Limit (cdBul/m)
75 b
G
3 s
5 6
a5
o
- Avg Limit C(dBul/m)
55

45 \% A

MWMWW“W - 5 J g :
RO TPOT PR e

35

25

Frequency (GHz)

18

18

Range (GHz) Det 80 Wl fvg Tgp Sucep Ple #ops/fode  Position Range (&) Dt REW B fvg Typ
1-3 PEAK  INC-6B) 3B Pur Avg(RMS)  Auto/Cpled 6881 Inf/MAXH  B-360degs H| 3:3-18 PERK  IM(-6B) 38k Pur AvglRNS)

Suecp Pts #ups/fode  Positian
Auta/Cpled 1Bk Inf/MAXH  8-368degs H

FCC Port15 Subpart C 24BBMHz Spurious Emissions with Average Scon.TST 38915 7 Jul 2814

Rev 9.5 22 Jul 2614

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: 14U19497-E7V2
FCC ID: VOB-P2523

DATE: JULY 12, 2016

H':UL Fremont,5m Chamber B 24 Nov 2814 14:34:47
Rodioted Emissions 3-Meters
Pro ject Number: 14019437
185 Client:Nvidia
Config:EUT/ Charger
Mode:DTS 2.4 11g HTZ28 2412
95 Tested by:J. Hsu
8:
Peak Limit (dBuU/m)
7:
&
3 s
2 6
@
o ;N
- Avg Limit (dBuYU/m)
55
7 OSSOSO SUOOPUUUSUSSSSSOSSRNNONRON SURUUSUOUOPOR 0. WP THRVTVN 1 ENNNNURRURUUUSUROOUN HOUSUOPOPOURIOUSROON SUOOVRNNNNROO OSSO HOSSURIOPOOE SURSSOOTRE SN SOOI OTTYY ...t
1 3 3
aQ b &
35 A
25
1 18 18
Frequency (GHz)
Range (6Hz) Dt R VB g Top Sucep Pis 5poiiods  Position Ronge (i) Dt RBM VB g Typ Secep Pts  FSups/fods  Position
FCC Part15 Subpart C 2488MHz Spurious Emissions with Average Scon.TST 38915 7 Jul 20814 Rev 9.5 22 Jul 2814

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: 14U19497-E7V2 DATE: JULY 12, 2016
FCC ID: VOB-P2523

TRACE MARKERS
Marker Frequency Meter Det AF T345 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)

2 *3.618 38.71 PK 33.2 -30.9 0 41.01 - - 74 -32.99 0-360 101 H

4 *4.827 35.67 PK 34.2 -30 0 39.87 - - 74 -34.13 0-360 101 H

1 *3.618 37.32 PK 33.2 -30.9 0 39.62 - - 74 -34.38 0-360 101 \

3 *4.837 34.27 PK 34.2 -30.2 0 38.27 - - 74 -35.73 0-360 200 \

5 5.99 33.52 PK 35.2 -28.8 0 39.92 - - - - 0-360 200 \

6 7.236 33.33 PK 35.6 -27.8 0 41.13 - - - - 0-360 200 H
* - indicates frequency in CFR15.205/IC 8.10 Restricted Band
Pk - Peak detector
RADIATED EMISSIONS
Frequenc Meter Det AF T345 Amp/Cbl/ DC Corr Corrected Avg Limit Margin Peak PK Margin Azimuth Height Polarity

y Reading (dB/m) Fltr/Pad (dB) Reading (dBuv/m) (dB) Limit (dB) (Degs) (cm)

(GHz) (dBuv) (dB) (dBuv/m) (dBuv/m)
*3.618 44.59 PK2 332 -30.9 0 46.89 - - 74 -27.11 197 103 H
*3.618 38.19 MAv1 33.2 -30.9 3 40.79 54 -13.21 - - 197 103 H
*4.828 45.05 PK2 34.2 -30 0 49.25 - - 74 -24.75 303 166 H
*4.823 325 MAv1 34.2 -30 3 37 54 -17 - - 303 166 H

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

RMS - RMS detection
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REPORT NO: 14U19497-E7V2
FCC ID: VOB-P2523

DATE: JULY 12, 2016

MID CHANNEL HORIZONTAL

H':UL Fremont,5m Chamber B 22 Dec 2814 19:52:85
Rodioted Emissions 3-Meters
= Project Number: 14019497
10 Client:Nvidia
Config:EUT/ Charger
Mode:DTS 11g HT2B 2437
g5 Tested by:D. Shlendorio
£ 85
1
— Peak Limit (dBuU/m) |
o 75 1
c
i ‘\
N
T 65
o
T
A Avg Limit (dBuY/m) I l
E 55
~
>
2
S 45 I \ i
Vo4 | i g
M ‘T - g
»” — ’
25
1 [z] 18
Frequency (GHz)
Range (6Hz) Dot M WU v Top Sucep Fle  #5ups/Mods  Fosition Range (BHz) et REU VB g Typ Sueep Pts  Foups/fode  Position
1:0-3 PEAK  IM(-68) 3Bk P RugRMS)  Auto/Cpled  6BB1  Inf/MOH  B-3Bdegs H| 3:3-18 PEAK  IM(-648) 3k Fur Ag(RMS  Auta/Cpled I8k Inf/MAXH  B-36Bdeos H
FCC Part15 Subpart C 24B8MHz Spurious Emissions with Average Scon.TST 30915 7 Jul 2014 Rev 9.5 22 Jul 2814

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: 14U19497-E7V2 DATE: JULY 12, 2016
FCC ID: VOB-P2523

MID CHANNEL VERTICAL

H:LJL Fremont,5m Chamber B 22 Dec 2814 19:52:85
Rodioted Emissions 3-Meters
Project Number: 14019497
185 Client:Nvidia
Config:EUT/ Cherger
Mode:DTS 11g HT2B 2437
g5 Tested by:D. Shlendorio
£ 85
1
— Peak Limit (dBuU/m)
3 75
c
6
N
T 65
]
T
- Avg Limit C(dBul/m)
E 55
~
>
@
R 6
o 5 Q
5]
35
25
1 18 18
Frequency (GHz)
Range (6Hz) Dot Rau W fvg Top Swcep Pto  #5ups/Mode  Position Renge (620 et RO VB g Typ Sweep Pts ¥Sups/Mode  Position
FCC Part15 Subpart C 24B8MHz Spurious Emissions with Average Scon.TST 30915 7 Jul 2014 Rev 9.5 22 Jul 2814

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: 14U19497-E7V2 DATE: JULY 12, 2016
FCC ID: VOB-P2523

MID CHANNEL DATA

Trace Markers

Marker Frequency Meter Det AFT345 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 *1.392 35.64 PK 28.5 -24.2 0 39.94 - - 74 -34.06 0-360 199 H
2 *2.866 35.04 PK 325 -223 0 45.24 - - 74 -28.76 0-360 101 H
4 *3.656 39.79 PK 33.2 -31 0 41.99 - - 74 -32.01 0-360 199 H
5 * 4.868 37.95 PK 34.2 -30.5 0 41.65 - - 74 -32.35 0-360 199 \%
3 2.072 35.17 PK 313 -23.2 0 43.27 - - - - 0-360 101 \%
6 12.874 26.77 PK 39.2 221 0 44.97 - - - - 0-360 199 \

* - indicates frequency in CFR15.205/IC 8.10 Restricted Band

PK - Peak detector

Radiated Emissions

Frequenc Meter Det AF T345 Amp/Cbl/ DC Corr Corrected Avg Limit Margin Peak PK Margin Azimuth Height Polarity
y Reading (dB/m) Fltr/Pad (dB) Reading (dBuV/m) (dB) Limit (dB) (Degs) (cm)
(GHz) (dBuv) (dB) (dBuv/m) (dBuv/m)
*3.655 42.92 PK2 33.2 -31 0 45.12 - - 74 -28.88 359 199 H
*3.656 35.62 MAv1 33.2 -31 3 38.12 54 -15.88 - - 359 199 H
*4.868 43.08 PK2 34.2 -30.5 0 46.78 - - 74 -27.22 359 199 \
* 4.869 31.8 MAv1 342 -30.6 3 35.7 54 -18.3 - - 359 199 \

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

RMS - RMS detection
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REPO

RT NO: 14U19497-E7V2

FCC ID: VOB-P2523

DATE: JULY 12, 2016

HIGH CHANNEL HORIZONTAL

UL Fremont,5m Chomber B

24 Nov 2814 15.24:27

115

Rodioted Emissions 3-Meters

Project Number: 14019497

185 Client:Nvidia
Config:EUT/ Charger
Mode:DTS 2.4 11g HT28 2462
95 Tested by:J. Heu
8:
Peck Limit (dBuU/m)
75
,E )
S s
> 6
m
el
N~ Avg Limit CdBul/m) J
55 |
45 J NI M
WMW 5 & L e
) LD o
25
1 ]

Frequency (GHz)

Range (GHz)

VBl fvg Ty
-3 RIS

et 80 9 Tgp
PEAK  INC-6B) 3Bk Pur AvglRIS)

Sueep Pis  #5ups/Mode  FPosition Range (GHz)
futo/Cpled 6381 Ini/MAXH  B-360degs H| 3:3-18

Det R WU Avg Typ Sueep Pts #Sups/Mode  FPosition
PERK  IM(-60B) 38k Pur Avg(RHS)  Auta/Cpled I8k Inf/MAXH  B-36Bdegs H

FCC Part15 Subpart C 24BBMHz Spurious Emissions with Average Scon.TST 3@915 7 Jul 2814

Rev 9.5 22 Jul 2814

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: 14U19497-E7V2 DATE: JULY 12, 2016
FCC ID: VOB-P2523

HIGH CHANNEL VERTICAL

Hl:UL Fremont,5m Chamber B 24 Nov 2814 15:24:27
Rodioted Emissions 3-Meters
Project Number: 14019497
185 Client:Nvidia
Config:EUT/ Charger
Mode:DTS 2.4 11g HTZ8 2462
95 Tested by:J. Hsu
8:
Peok Limit (dBul/m)
7;
‘e
3 5
3 6
@
o N <
o Avg Limit C(dBuU/m)
55
45 3 = L N
Q 40
o)
L SO OSSOSO UL v g ¥4
25
1 18 18
Frequency (GHz)
Range (GHz) Dot RaU VB g Top Swsep Pts  $5ps/Node  Position Renge (612 Dot REU VB g Typ Sweep Pts  WSups/Mode  Positian
FCC Part15 Subpart C 2488MHz Spurious Emissions with Average Scon.TST 30915 7 Jul 2014 Rev 9.5 22 Jul 2814

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: 14U19497-E7V2 DATE: JULY 12, 2016
FCC ID: VOB-P2523

HIGH CHANNEL DATA

TRACE MARKERS
Marker Frequency Meter Det AFT345 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)
2 *3.693 39.22 PK 333 -31.4 0 41.12 - - 74 -32.88 0-360 199 H
6 *4.917 37.04 PK 34.2 -30.8 0 40.44 - - 74 -33.56 0-360 199 H
3 *3.693 40.11 PK 333 -31.4 0 42.01 - - 74 -31.99 0-360 101 \
4 *4.736 33.57 PK 34.2 -29.2 0 38.57 - - 74 -35.43 0-360 101 \
5 *4.912 39.16 PK 34.2 -30.8 0 42.56 - - 74 -31.44 0-360 101 \
1 3.328 3491 PK 32.8 -31.3 0 36.41 - - - - 0-360 101 H
* - indicates frequency in CFR15.205/IC 8.10 Restricted Band
Pk - Peak detector
RADIATED EMISSIONS
Frequenc Meter Det AF T345 Amp/Cbl/ DC Corr Corrected Avg Limit Margin Peak PK Margin Azimuth Height Polarity
y Reading (dB/m) Fltr/Pad (dB) Reading (dBuv/m) (dB) Limit (dB) (Degs) (cm)
(GHz) (dBuv) (dB) (dBuv/m) (dBuv/m)
*3.693 45.72 PK2 333 -31.4 0 47.62 - - 74 -26.38 39 101 )
*3.693 39.78 MAv1 333 -31.4 3 41.98 54 -12.02 - - 39 101 \
*4.913 48.39 PK2 342 -30.8 0 51.79 - - 74 -22.21 210 146 \
*4.913 35.07 MAv1 342 -30.8 3 38.77 54 -15.23 - - 210 146 \

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

RMS - RMS detection
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REPORT NO: 14U19497-E7V2 DATE: JULY 12, 2016
FCC ID: VOB-P2523

13. RADIATED TEST RESULTS SISO 802.11b/g Chain 1
13.1. TRANSMITTER ABOVE 1 GHz
13.1.1. TX ABOVE 1 GHz 802.11b MODE IN THE 2.4 GHz BAND

RESTRICTED BANDEDGE (LOW CHANNEL)

HORIZONTAL PEAK AND AVERAGE PLOT

12:UL Fremont,5m Chomber B 23 Dec 2814 18:54:24
Restricted Bondedge
= Project Number;: 14019437
1 Client:Nvidia
Config:EUT / AC Adapter
Mode:DTS 11b HT28 BE H 2412
195 Tested by:0. Stoelting
]
// v
95 /
/'/
85
N Peak Limjt CdBuU/m) A
3] 7!: ‘\/'
3 /
N . fa
6 \/ I
.
55 Average Limit (dBuUym) 2 1 A /
W/ "
Mk PIRYERE S Lt bl i ;3,\‘,‘
4|:
// %%
i
35
2. 31 18.5MHz/ 2.415
Frequency (GHz)
Range (61z) Dot o W fvg Typ Suzep Pis  AGups/Mode  Position Range (GHz) Dot FEU VB fvg Tup Sucep Pto  Foups/Made  Fosition
1:2.31-2.415 PEAK  INC-G6B) 3 Pur PglRS)  Auto/Cpled 8081 [nf/MXH 75 degs 278 cn | 2:2.31-2.415 AUER  IH(-BB) M Pur AvglRNS)  Auto/Cpled  SAB1  1B/TAUS 75 degs 278 cn H
DTS_11b_BE H_HT20_2412_PS86.DAT 38915 27 Mar 2014 Rev 9.5 22 Jul 2814
Marker Frequency Meter Det AF T345 Amp/Cbl/ Corrected Average Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) Fltr/Pad Reading Limit (dB) (dBuv/m) (dB) (Degs) (cm)
(dBuv) (dB) (dBuv/m) (dBuv/m)
2 *2.388 44.96 PK 321 -22.7 54.36 - - 74 -19.64 75 278 H
4 *2.388 38.17 RMS 321 -22.7 47.57 54 -6.43 - - 75 278 H
1 *2.39 44.26 PK 321 -22.7 53.66 - - 74 -20.34 75 278 H
3 *2.39 35.28 RMS 321 -22.7 44.68 54 -9.32 - - 75 278 H
* - indicates frequency in CFR15.205/IC 8.10 Restricted Band
PK - Peak detector
RMS - RMS detection
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REPORT NO: 14U19497-E7V2 DATE: JULY 12, 2016
FCC ID: VOB-P2523

VERTICAL PEAK AND AVERAGE PLOT

VERTICAL DATA

Marker Frequency Meter Det AF T345 Amp/Cbl/ Corrected Average Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) Fltr/Pad Reading Limit (dB) (dBuV/m) (dB) (Degs) (cm)
(dBuv) (dB) (dBuv/m) (dBuv/m)
2 *2.388 44.77 PK 321 -22.7 54.17 - - 74 -19.83 224 328 \
4 *2.388 37.33 RMS 321 -22.7 46.73 54 -7.27 - - 224 328 \
1 *2.39 43.08 PK 321 -22.7 52.48 - - 74 -21.52 224 328 \
3 *2.39 34.43 RMS 321 -22.7 43.83 54 -10.17 - - 224 328 \

* - indicates frequency in CFR15.205/IC 8.10 Restricted Band
PK - Peak detector

RMS - RMS detection
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REPORT NO: 14U19497-E7V2

DATE: JULY 12, 2016
FCC ID: VOB-P2523

AUTHORIZED BANDEDGE (HIGH CHANNEL)

HORIZONTAL PEAK AND AVERAGE PLOT

HORIZONTAL DATA

Marker Frequency Meter Det AF T345 Amp/Cbl/ Corrected Average

Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) Fltr/Pad Reading Limit (dB) (dBuv/m) (dB) (Degs) (cm)
(dBuv) (dB) (dBuv/m) (dBuv/m)
1 *2.484 45.52 PK 324 -22.6 55.32 - - 74 -18.68 264 266 H
2 *2.484 45.95 PK 324 -22.6 55.75 - - 74 -18.25 264 266 H
3 *2.484 39.86 RMS 324 -22.6 49.66 54 -4.34 - 264 266 H
4 *2.484 39.81 RMS 324 -22.6 49.61 54 -4.39 264 266 H

* - indicates frequency in CFR15.205/IC 8.10 Restricted Band
PK - Peak detector

RMS - RMS detection
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REPORT NO: 14U19497-E7V2

DATE: JULY 12, 2016
FCC ID: VOB-P2523

VERTICAL PEAK AND AVERAGE PLOT

VERTICAL DATA

Marker Frequency Meter Det AF T345 Amp/Cbl/

Corrected Average Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) Fltr/Pad Reading Limit (dB) (dBuv/m) (dB) (Degs) (cm)
(dBuVv) (dB) (dBuv/m) (dBuv/m)
1 *2.484 43.77 PK 324 -22.6 53.57 74 -20.43 223 321 \
2 *2.484 45.37 PK 324 -22.6 55.17 - 74 -18.83 223 321 \
3 *2.484 36.76 RMS 324 -22.6 46.56 54 -7.44 - - 223 321 \
4 *2.484 36.73 RMS 324 -22.6 46.53 54 -7.47 - - 223 321 \

* - indicates frequency in CFR15.205/IC 8.10 Restricted Band

PK - Peak detector

RMS - RMS detection
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REPORT NO: 14U19497-E7V2 DATE: JULY 12, 2016
FCC ID: VOB-P2523

HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL HORIZONTAL

I <UL Fremont,5m Chomber B 23 Dec 2814 B3:55:37
Rodioted Emissions 3-Meters
Project Number: 14U15497
185 Client:Nvidia
Config:EUT / AC Adapter
Mode:DTS 2.4 11h Core 1 2412
a5 Tested by:0. Stoelting
SE
Peok Limit (dBul/m)
75
/E ‘
3 5
3 6 T
[as]
o .
- Avg Limit (dBulU/m)
=
> =]
‘ q
4E Aol
1 2 b q
WWW L AMW
g
3[: g ™ L I -
o5
1 18 18
Frequency (GHz)
Ronge (6 et ROl VB fvg Typ Saeep Flo #ups/fods  Fosition Range (GHiz) Det U VB fvg Typ Sweep Pts Foups/Mode  Fosition
1:1-3 PERK  IMC-GB) 30k Pur vg(RMS)  Auto/Cpled 6BI  Inf/MAKH B-36Bdeg H | 3:3-18 PEAK  1H(-6d8) 3k Pur Avg(RNS)  Auto/Cpled 18k  Inf/MAXH  B-36Bdegs H
FCC Part!5 Subpart C 2400MHz Spurious Emissions with Average Scan.TST 30915 7 Jul 2814 Rev 9.5 22 Jul 2014

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: 14U19497-E7V2

FCC ID: VOB-P2523

DATE: JULY 12, 2016

LOW CHANNEL VERTICAL

<UL Fremont,5m Chamber B

23 Dec 2814 83:55:37

11

Project Number: 140194397

185

g5

Client:Nvidia
Config:EUT / AC Adapter
Mode:DTS 2.4 11k Core 1 2412
Tested by:0. Stoelting

85

Rodioted Emissions 3-Meters

75

Peak

Limit

CdBulU/m)

65

(dBul/m)

55

Avg Limit (dBuU/m)

45

oLy
(SN

O~

35

o

25

18
Frequency (GHz)

Range (62

Det,

RBU

VBN

fivg Typ

Swee

P

Pis  ¥5ups/Mode

Fasition Range (6Hz) Dot RBU VI fvg Tup S

cop Plo Foups/Made  Position

FCC Port!5 Subpart C 2408MHz Spurious Emissions with Avercge Scon.TST 30915 7 Jul 2014

Rev 9.5 22 Jul 2814

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 89 of 145

UL VERIFICATION SERVICES INC.

47173 BENICIA STREET, FREMONT, CA 94538, USA

TEL: (510) 771-1000

FORM NO: CCSUP4701l
FAX: (510) 661-0888

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




REPORT NO: 14U19497-E7V2 DATE: JULY 12, 2016
FCC ID: VOB-P2523

LOW CHANNEL DATA
Trace Markers
Marker Frequency Meter Det AF T345 Amp/Cbl/F Corrected Avg Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) Itr/Pad Reading (dBuv/m) (dB) (dBuv/m) (dB) (Degs) (cm)
(dBuv) (dB) (dBuV/m)
1 *1.273 36.55 PK 28.7 -24.4 40.85 - - 74 -33.15 0-360 199 H
2 *1.543 36.81 PK 28.2 -23.9 41.11 - - 74 -32.89 0-360 101 H
5 *3.618 41.5 PK 332 -30.9 43.8 - - 74 -30.2 0-360 199 H
6 *12.061 35.05 PK 38.8 -22.6 51.25 - - 74 -22.75 0-360 199 H
7 *4.824 415 PK 342 -30 45.7 - - 74 -28.3 0-360 199 \
3 1.906 36.56 PK 311 -23.4 44.26 - - - - 0-360 199 \
4 1.969 36.16 PK 31.3 -23.4 44.06 - - - - 0-360 101 \
8 7.234 34.58 PK 35.6 -27.8 42.38 - - - - 0-360 199 \
* - indicates frequency in CFR15.205/IC 8.10 Restricted Band
PK - Peak detector
Radiated Emissions
Frequency Meter Det AF T345 Amp/Cbl/ Corrected Avg Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) Fltr/Pad Reading (dBuV/m) (dB) (dBuV/m) (dB) (Degs) (cm)
(dBuVv) (dB) (dBuV/m)
*3.618 45.61 PK2 33.2 -30.9 47.91 - - 74 -26.09 257 200 H
*3.618 39.94 MAv1 33.2 -30.9 42.24 54 -11.76 - - 257 200 H
*12.061 41.01 PK2 38.8 -22.6 57.21 - - 74 -16.79 16 243 H
*12.061 34.58 MAv1 38.8 -22.6 50.78 54 -3.22 - - 16 243 H
*4.824 45.69 PK2 34.2 -30 49.89 - - 74 -24.11 230 230 Vv
*4.824 41.82 MAv1 34.2 -30 46.02 54 -7.98 - - 230 230 Vv
7.235 42.48 PK2 35.6 -27.8 50.28 - - - - 111 198 Vv
7.235 33.7 MAv1 35.6 -27.8 41.5 - - - - 111 198 Vv
* - indicates frequency in CFR15.205/IC 8.10 Restricted Band
Pk - Peak detector
RMS - RMS detection
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REPORT NO: 14U19497-E7V2
FCC ID: VOB-P2523

DATE: JULY 12, 2016

MID CHANNEL HORIZONTAL

<UL Fremont,5m Chamber B

23 Dec 2814 83:06:01

1

Rodioted Emissions 3-Meters
= Project Number: 14019437
18 Client:Nvidia
Config:EUT / AC Adapter
Mode:DTS 2.4 11b Core 1 2437
g5 Tested by:0. Stoelting
8|:
Peak Limit C(dBulU/m)
75
‘e
3 5
3 6
[an}
o N
— Avg Limit (dBuU/m)
5|:
45 2 ian "
1 i 5
T ki
Ak v
35 L i e o
25
1 18 18
Frequency (GHz)
Ronge (6H) et Fol VB v Typ Sesep Pls #oups/Mode  Fosition Range (Gfiz) Det U VB fvg Typ Sweep Pts  ups/Mods  Position
13 PEFK IHG-68) ok Pur Avg(R)  Auto/Cpled  60BI  Inf/MXH  B-3tBdegs H | 3:3-18 PR 1H(-68) 3k Pur Avg(RNS)  Auto/Cpled 18k  Inf/MAXH  B-3Bdegs H

FCC Part!5 Subpart C 2488MHz Spurious Emissions with Avercge Scon.TST 308915 7 Jul 2014

Rev 9.5 22 Jul 2814

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: 14U19497-E7V2 DATE: JULY 12, 2016
FCC ID: VOB-P2523

MID CHANNEL VERTICAL

' <UL Fremont,5m Chamber B 23 Dec 2814 B3:06:01
Rodioted Emissions 3-Meters
Project Number: 14019437
185 Client:Nvidia
Canfig:EUT / AC Adapter
Mode:DTS 2.4 11b Core 1 2437
95 Tested by:0. Stoelting
gl:
Peak Limit C(dBulU/m)
75
‘e
3 5
3 6
fus]
o
~ Avg Limit (dBuU/m)
5|:
7 8
a5 o £ TP SRR VAU SOy SRR OTY | | ...l
3 4 o
D [}
3|:
o5
1 18 18
Frequency (GHz)
Ronge (6H) P VB fvg Typ Sueep Pls #ups/fods  Fosition Range (Gliz) Det U VB fvg Tup Sweep Pts  Fwps/Mods  Position
FCC Part!5 Subport C 2488MHz Spurious Emissions with Average Scon.TST 38915 7 Jul 2814 Rev 8.5 22 Jul 2814

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: 14U19497-E7V2 DATE: JULY 12, 2016
FCC ID: VOB-P2523

MID CHANNEL DATA

Trace Markers

Marker Frequency Meter Det AF T345 Amp/Cbl/F Corrected Avg Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) Itr/Pad Reading (dBuv/m) (dB) (dBuv/m) (dB) (Degs) (cm)
(dBuv) (dB) (dBuVv/m)
1 *1.116 36.84 PK 27.5 -24.5 39.84 - - 74 -34.16 0-360 101 H
3 *1.325 36.94 PK 28.8 -24.3 41.44 - - 74 -32.56 0-360 101 \
4 *1.528 36.39 PK 28.1 -23.9 40.59 - - 74 -33.41 0-360 101 \
5 *3.656 38.75 PK 33.2 -31 40.95 - - 74 -33.05 0-360 199 H
7 *4.874 42.68 PK 34.2 -30.6 46.28 - - 74 -27.72 0-360 199 Vv
8 *7.31 36.31 PK 35.6 -28.4 43.51 - - 74 -30.49 0-360 199 Vv
9 *12.184 31.23 PK 38.9 -22.5 47.63 - - 74 -26.37 0-360 199 Vv
2 2.155 37.25 PK 313 -23.1 45.45 - - - - 0-360 101 H
6 13.583 27.8 PK 38.8 -20.4 46.2 - - - - 0-360 101 H

* - indicates frequency in CFR15.205/IC 8.10 Restricted Band

PK - Peak detector

Radiated Emissions

Frequency Meter Det AF T345 Amp/Cbl/ Corrected Avg Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) Fltr/Pad Reading (dBuV/m) (dB) (dBuV/m) (dB) (Degs) (cm)
(dBuv) (dB) (dBuV/m)
*3.655 43.75 PK2 33.2 -31 45.95 - - 74 -28.05 254 267 H
*3.656 35.97 MAv1 33.2 -31 38.17 54 -15.83 - - 254 267 H
*4.874 46.95 PK2 34.2 -30.6 50.55 - - 74 -23.45 225 252 \%
*4.874 42.18 MAv1 34.2 -30.6 45.78 54 -8.22 - - 225 252 \%
*7.311 42.96 PK2 35.6 -28.4 50.16 - - 74 -23.84 211 247 Vv
*7.31 34.74 MAv1 35.6 -28.4 41.94 54 -12.06 - - 211 247 Vv
*12.185 38.58 PK2 38.9 -22.5 54.98 - - 74 -19.02 234 336 Vv
*12.184 30.08 MAv1 38.9 -22.5 46.48 54 -7.52 - - 234 336 Vv

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

RMS - RMS detection
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REPORT NO: 14U19497-E7V2 DATE: JULY 12, 2016
FCC ID: VOB-P2523

HIGH CHANNEL HORIZONTAL

11:UL Fremont,5m Chamber B 23 Dec 2814 B1:51:52
Rodioted Emissions 3-Meters
Project Number: 14019437
185 Client:Nvidia
Config:EUT / AC Adapter
Mode:DTS 2.4 11b Core 1 2462
a5 Tested by:0. Stoelting
8|:
Peak Limit C(dBulU/m)
75
‘e
3 5
3 6
[an)
o
— Avg Limit (dBuU/m)
5:
5
- e | I—
| al
35 EM Lkl o ot disiaied -
o5
1 ] 8 8
Frequency (GHz)
Ronge (6H) et Rl VB v Typ Sesep Pls #oups/fods  Fosition Range (Gfi2) Det U VB fvg Typ Sweep Pts  Bups/Mods  Fosition
13 PEFK IH(-68) ok Pur Avg(RS)  Auto/Cpled  60BI  Inf/MXH  B-3tBdegs H | 3:3-18 PERK  1H(-68) 3Bk Pur Avg(RNS)  Auto/Cpled 18k  Inf/MAXH  B-35Bdegs H
FCC Port!5 Subport C 2488MHz Spurious Emissions with Average Scon.TST 38915 7 Jul 2814 Rev 8.5 22 Jul 2814

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: 14U19497-E7V2 DATE: JULY 12, 2016
FCC ID: VOB-P2523

HIGH CHANNEL VERTICAL

| 1l:UL Fremont,5m Chomber B 23 Dec 2814 B1:51:52
Rodioted Emissions 3-Meters
Project Number: 14019437
185 Client:Nvidia
Config:EUT / AC Adapter
Mode:DTS 2.4 11b Core 1 2462
95 Tested by:0. Stoelting
8|:
Peak Limit C(dBulU/m)
75
‘e
3 5
3 6
[an}
o N
~ Avg Limit (dBuU/m)
5|:
7
o
45 4 LS RS SN S Y oo
3 Q
<)
3|:
25
1 18 18
Frequency (GHz)
Ronge (6H) et Fol VB fvg Typ Seeep Pls ¥oups/Mods  Fosition Range (Gfi2) Det U VB fvg Tup Sweep Pts  wps/Mods  Position
FCC Part!5 Subport C 2488MHz Spurious Emissions with Average Scon.TST 38915 7 Jul 2814 Rev 8.5 22 Jul 2814

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: 14U19497-E7V2 DATE: JULY 12, 2016
FCC ID: VOB-P2523

HIGH CHANNEL DATA
Trace Markers

Marker Frequency Meter Det AF T345 Amp/Cbl/F Corrected Avg Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) Itr/Pad Reading (dBuv/m) (dB) (dBuv/m) (dB) (Degs) (cm)
(dBuv) (dB) (dBuVv/m)
1 *1.125 36.61 PK 27.6 -24.5 39.71 - - 74 -34.29 0-360 200 H
2 *1.518 36.54 PK 28 -23.9 40.64 - - 74 -33.36 0-360 101 H
3 *1.218 36.81 PK 28.3 -24.4 40.71 - - 74 -33.29 0-360 101 Vv
5 *3.693 40.47 PK 333 -31.4 42.37 - - 74 -31.63 0-360 199 H
6 *12.311 34.84 PK 39 -22 51.84 - - 74 -22.16 0-360 199 H
7 *4.924 45.56 PK 34.2 -30.9 48.86 - - 74 -25.14 0-360 199 Vv
8 *7.385 36.6 PK 35.6 -27.8 44.4 - - 74 -29.6 0-360 199 Vv
4 1.785 36.26 PK 30 -23.5 42.76 - - - - 0-360 101 \

* - indicates frequency in CFR15.205/IC 8.10 Restricted Band

PK - Peak detector

Radiated Emissions

Frequency Meter Det AF T345 Amp/Cbl/ Corrected Avg Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) Fltr/Pad Reading (dBuV/m) (dB) (dBuV/m) (dB) (Degs) (cm)
(dBuv) (dB) (dBuV/m)
*3.693 45.09 PK2 333 -31.4 46.99 - - 74 -27.01 84 230 H
*3.693 38.94 MAv1 333 -31.4 40.84 54 -13.16 - - 84 230 H
*12.31 41.29 PK2 39 -22 58.29 - - 74 -15.71 222 235 H
*12.309 35.07 MAv1 39 -22 52.07 54 -1.93 - - 222 235 H
*4.924 51.21 PK2 34.2 -30.9 54.51 - - 74 -19.49 156 231 \%
*4.924 44.94 MAv1 34.2 -30.9 48.24 54 -5.76 - - 156 231 Vv
*7.386 43.75 PK2 35.6 -27.8 51.55 - - 74 -22.45 37 200 Vv
*7.385 36.66 MAv1 35.6 -27.8 44.46 54 -9.54 - - 37 200 Vv

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

RMS - RMS detection
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REPORT NO: 14U19497-E7V2 DATE: JULY 12, 2016
FCC ID: VOB-P2523

13.1.2. TX ABOVE 1 GHz 802.11g MODE IN THE 2.4 GHz BAND

RESTRICTED BANDEDGE (LOW CHANNEL)

HORIZONTAL PEAK AND AVERAGE PLOT

| oL Fremont, 5m Chamber B 4 Dec 2014  22:41:008
Restricted Bondedge
= Project Number: 14019497
1 ClientiNvidia
CDnFig‘EUT/Chw—ger SN: P2523-E0Z2-POBE38
Mode:DTS BE H T1g HT28 2412
185 Tested by:0. Stoelting W
95 /““"WVM—"
/ ¥
85 i
N Peak Limit CdBuU/m) /\/ /
3 75 v fo
3 W
v B! /jw o i
6!:
o
s5l..Averoge Limit (dBulym) L /
e bbonbiapld AN s A AN ALt WMM
ue AR b b
35
2,37 T8.5MH=/ 2.415
Frequency (GHz)
Range (6Hz) [T VW fAvg Typ Sueep Pis  #Sups/Mode  Position Range (GHz) Det  RBU VB Avg Typ Sueep Pte  #Sups/Made  Position
1:2.31-2.415 PERK  1MC-6dB) M Pur Byvg(RMS) Auto/Cpled  8BBI Inf/MAXH 248 degs H 2:2.31-2.415 AUER  1M(-BdB) M Pur AvglRMS) futo/Cpled 880 188/ TAUG 248 degs H
DTS_BE_H_11g HT20_2412_18.DAT 38915 27 Mar 2014 Rev 9.5 22 Jul 2014
Marker Frequency Meter Det AF T345 Amp/Cbl/Fit DC Corr (dB) Corrected Average Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) r/Pad (dB) Reading Limit (dB) (dBuv/m) (dB) (Degs) (cm)
(dBuv) (dBuV/m) (dBuv/m)
1 *2.39 54.23 PK 3211 -22.7 0 63.63 - - 74 -10.37 248 271 H
2 *2.39 55.23 PK 32.1 -22.7 0 64.63 - - 74 -9.37 248 271 H
3 *2.39 40.3 RMS 32.1 -22.7 .29 49.99 54 -4.01 - - 248 271 H
4 *2.39 40.94 RMS 3211 -22.7 .29 50.63 54 -3.37 - - 248 271 H
* - indicates frequency in CFR15.205/IC 8.10 Restricted Band
PK - Peak detector
RMS - RMS detection
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REPORT NO: 14U19497-E7V2 DATE: JULY 12, 2016
FCC ID: VOB-P2523

VERTICAL PEAK AND AVERAGE PLOT

| ol Fremont, 5m Chamber 8 4 Dec 20814  22:31:53
Restricted Bondedge
- Project Number: 14019437
N Client:Nvidia
Config:EUT/Charger SN: P2523-EB2-POR38
Mode:DTS BE U T1g HT28 2412
185 Tested by:0. Stoelting
A
=
9 ‘l
85
i Nt
N Peak Limit CdBuU/m) ~
> 7l:
J
% Jv"
S P
65 o
55 Averoge Limit (dBuUym) {
TP TR [ N T PRTY WU R AT CAOPIN TPORPTTTIF YO TR AT " APV PRVYRIOTY T XY PR W VNPH TRORY TFY PRTIY WYY O N/é
s y . ¥
35
2. 31 18 .5MH=z/ 2.415
Frequency (GHz)
Range (GHz) Det RBU UBW fAvg Typ Sueep Pie  #Sups/Mode Position Renge (GHz) Det. REU UBW fAvg Typ Sueep Pte  #Sups/Made Position
[ K & P ol € 8 X 5 degs U
Low Channel Bondedge Method AD - Vertical.TST 38915 27 Mar 2814 Rev 9.5 22 Jul 2814
Marker Frequency Meter Det AF T345 Amp/Cbl/Fit DC Corr (dB) Corrected Average Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (d8/m) r/Pad (dB) Reading Limit (d8) (dBuv/m) (d8) (Degs) (em)
(dBuv) (dBuVv/m) (dBuv/m)
1 *2.39 52.08 PK 32.1 227 0 61.48 - - 74 -12.52 25 274 v
2 *2.39 52.86 PK 32.1 22.7 0 62.26 - - 74 11.74 25 274 v
3 *2.39 37.63 RMS 32.1 -22.7 .29 47.32 54 -6.68 - - 25 274 v
4 *2.39 38.41 RMS 32.1 227 .29 48.1 54 5.9 - - 25 274 v
* - indicates frequency in CFR15.205/IC 8.10 Restricted Band
PK - Peak detector
RMS - RMS detection
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REPORT NO: 14U19497-E7V2 DATE: JULY 12, 2016
FCC ID: VOB-P2523

AUTHORIZED BANDEDGE (HIGH CHANNEL)

HORIZONTAL PEAK AND AVERAGE PLOT

HORIZONTAL DATA

Marker Frequency Meter Det AF T345 Amp/Cbl/Fit DC Corr (dB) Corrected Average Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) r/Pad (dB) Reading Limit (dB) (dBuv/m) (dB) (Degs) (cm)
(dBuv) (dBuv/m) (dBuV/m)
1 *2.484 58.72 PK 324 -22.6 0 68.52 - - 74 -5.48 248 265 H
2 *2.484 59.22 PK 324 -22.6 0 69.02 - - 74 -4.98 248 265 H
3 *2.484 41.76 RMS 324 -22.6 .29 51.85 54 -2.15 - - 248 265 H
4 *2.484 43.46 RMS 324 -22.6 29 53.55 54 -.45 - - 248 265 H

* - indicates frequency in CFR15.205/IC 8.10 Restricted Band
PK - Peak detector

RMS - RMS detection
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REPORT NO: 14U19497-E7V2 DATE: JULY 12, 2016
FCC ID: VOB-P2523

VERTICAL PEAK AND AVERAGE PLOT

VERTICAL DATA

Marker Frequency Meter Det AFT345 Amp/Cbl/Fit DC Corr (dB) Corrected Average Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) r/Pad (dB) Reading Limit (dB) (dBuv/m) (dB) (Degs) (cm)
(dBuv) (dBuv/m) (dBuv/m)
1 *2.484 52.54 PK 324 -22.6 0 62.34 - - 74 -11.66 37 325 A
2 *2.484 53.37 PK 324 -22.6 0 63.17 - - 74 -10.83 37 325 A
3 *2.484 38.1 RMS 324 -22.6 .29 48.19 54 -5.81 - - 37 325 A
4 *2.484 38.78 RMS 324 -22.6 29 48.87 54 -5.13 - - 37 325 v

* - indicates frequency in CFR15.205/IC 8.10 Restricted Band
PK - Peak detector

RMS - RMS detection
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REPORT NO: 14U19497-E7V2 DATE: JULY 12, 2016
FCC ID: VOB-P2523

HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL HORIZONTAL

| 1l:UL Fremont,5m Chomber B 25 Nov 2814 18:48:18
Rodioted Emissions 3-Meters
Project Number: 14019437
185 Client:Nvidia
Config!EUT/ Charger
Mode:DTS 2.4 11g HT2B 2412
95 i Tested by:D. Shlendorio
8|:
Peak Limit C(dBulU/m)
75 |
1
2 |
3 5
3 6
[an} I}
o N
— Avg Limit (dBuU/m) \
5|:
k 3 4
4C e T
it g
35 I TP MW ol o
AR
25
1 18 18
Frequency (GHz)
Ronge (6H) et Fol VB v Typ Sesep Pls #oups/Mode  Fosition Range (Gfiz) Det U VB fvg Typ Sweep Pts  ups/Mods  Position
13 PEFK IHG-68) ok Pur Avg(R)  Auto/Cpled  60BI  Inf/MXH  B-3tBdegs H | 3:3-18 PR 1H(-68) 3k Pur Avg(RNS)  Auto/Cpled 18k  Inf/MAXH  B-3Bdegs H
FCC Part!5 Subport C 2488MHz Spurious Emissions with Average Scon.TST 38915 7 Jul 2814 Rev 8.5 22 Jul 2814

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: 14U19497-E7V2 DATE: JULY 12, 2016
FCC ID: VOB-P2523

| 1l:UL Fremont,5m Chomber B 25 Nov 2814 18:48:18
Rodioted Emissions 3-Meters
Project Number: 14019437
185 Client:Nvidia
Config!EUT/ Charger
Mode:DTS 2.4 11g HT2B 2412
g5 Tested by:D. Sblendorio
8|:
Peak Limit C(dBulU/m)
75
‘e
3 5
3 6
[an}
o N
~ Avg Limit (dBuU/m)
5|:
4; 1 L RO 1Y T 7F v N O S AU WL S SR SRR P RRT ¥ 117 | o.:s oM
5 6
o
1 OO S A SUPPUSSSS OO PSOPPRSRN SUTOY FRORRON T I QR By o
25
1 18 18
Frequency (GHz)
Ronge (6H) et Fol VB fvg Typ Seeep Pls ¥oups/Mods  Fosition Range (Gfi2) Det U VB fvg Tup Sweep Pts  wps/Mods  Position
FCC Part!5 Subport C 2488MHz Spurious Emissions with Average Scon.TST 38915 7 Jul 2814 Rev 8.5 22 Jul 2814

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 102 of 145

UL VERIFICATION SERVICES INC. FORM NO: CCSUP4701l
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: 14U19497-E7V2 DATE: JULY 12, 2016
FCC ID: VOB-P2523

TRACE MARKERS
Marker Frequency Meter Det AF T345 Amp/Cbl/Fitr DC Corr (dB) Corrected Avg Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) /Pad (dB) Reading (dBuVv/m) (dB) (dBuV/m) (dB) (Degs) (cm)
(dBuv) (dBuV/m)
3 *2.696 35.25 PK 32.2 -22.4 0 45.05 - - 74 -28.95 0-360 200 H
1 *1.217 41.21 PK 283 -24.4 0 45.11 - - 74 -28.89 0-360 101 \
4 *3.618 42.41 PK 33.2 -30.9 0 44.71 - - 74 -29.29 0-360 199 H
6 *9.37 28.46 PK 36.5 -25 0 39.96 - - 74 -34.04 0-360 199 \
2 1.783 35.18 PK 30 -23.5 0 41.68 - - - - 0-360 200 \
5 5.761 32.26 PK 34.6 -29.9 0 36.96 - - - - 0-360 101 H
* - indicates frequency in CFR15.205/IC 8.10 Restricted Band
PK - Peak detector
RADIATED EMISSIONS
Frequenc Meter Det AF T345 Amp/Cbl/ DC Corr Corrected Avg Limit Margin Peak PK Margin Azimuth Height Polarity
y Reading (dB/m) Fltr/Pad (dB) Reading (dBuv/m) (dB) Limit (dB) (Degs) (cm)
(GHz) (dBuv) (dB) (dBuv/m) (dBuv/m)
*3.618 41.33 PK2 332 -30.9 0 43.63 - - 74 -30.37 1 198 H
*3.618 30.84 MAv1 33.2 -30.9 .29 33.43 54 -20.57 - - 1 198 H

* - indicates frequency in CFR15.205/IC 8.10 Restricted Band
PK - Peak detector

RMS - RMS detection
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REPORT NO: 14U19497-E7V2
FCC ID: VOB-P2523

DATE: JULY 12, 2016

MID CHANNEL HORIZONTAL

UL Fremont,5m Chamber B 22 Dec 2814 21:44:308

1

Rodioted Emissions 3-Meters

Project Number: 14119497
185 Client:Nvidia

Config:EUT/ Charger
Mode:DTS 11g HTZ2B 2437
95 Tested by:D" Shlendorio
& 85
1
_ Peok Limit (dBulU/m)
3 75
C
: ‘
N
C 65 !
o
T
A Avg Limit (dBuU/m) H
E 5!:
~
> ]
@ ‘
< \ 2
S 45 L T
e 4 m

WWWW PRIV O
35 WojM WM . -

25

1 18
Frequency (GHz)

18

Range (GHz)

VBl fvg Ty
-3 RIS

et 80 9 Tgp Range (GHz)
PEAK  INC-6B) 3Bk Pur AvglRIS) 3

Sueep Pls  5ups/Mode  Fosition
futo/Cpled  69B1  Inf/MAXH  B-30degs H| 3:3-18

Det R WU Avg Typ Sueep Pts #Sups/Mode  FPosition
PERK  IM(-60B) 38k Pur Avg(RHS)  Auta/Cpled I8k Inf/MAXH  B-36Bdegs H

FCC Part15 Subpart C 24BBMHz Spurious Emissions with Average Scon.TST 3@915 7 Jul 2814

Rev 9.5 22 Jul 2814

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: 14U19497-E7V2
FCC ID: VOB-P2523

DATE: JULY 12, 2016

MID CHANNEL VERTICAL

UL Fremont,5m Chomber B

22 Dec 2814 21:44:36

1

Rodioted Emissions 3-Meters
Project Number: 14019497

185 Client:Nvidia
Config:EUT/ Charger
Mode:DTS 11g HT2B 2437

g5 Tested by:D. Shlendorio
£ 85
1
_ Peak Limit (dBuU/m)
2 75
c
6
N
C 65
]
T
~ Avg Limit C(dBuU/m)
E 55
~
>
3
[as]
S s

6
@ 5 a
o
35
25
1 18 18
Frequency (GHz)
Range (6Hz) Dot Rau VB g Top Swsep Pto  #5ps/Mode  Position Renge (6120 Dot REU VB g Typ Sweep Pts ¥Sups/Mode  Position

FCC Part15 Subpart C 24BBMHz Spurious Emissions with Average Scon.TST 38915 7 Jul 2814

Rev 9.5 22 Jul 2814

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: 14U19497-E7V2 DATE: JULY 12, 2016
FCC ID: VOB-P2523

MID CHANNEL DATA
Trace Markers

Marker Frequency Meter Det AFT345 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 *1.384 35.26 PK 28.6 -24.3 0 39.56 - - 74 -34.44 0-360 101 H
2 *2.825 35.48 PK 32.4 -22.3 0 45.58 - - 74 -28.42 0-360 200 H
4 *3.656 38.71 PK 33.2 -31 0 40.91 - - 74 -33.09 0-360 199 H
5 *4.871 35.94 PK 34.2 -30.6 0 39.54 - - 74 -34.46 0-360 199 \
3 2115 34.82 PK 313 -23.1 0 43.02 - - - - 0-360 200 \
6 9.725 28.87 PK 36.9 -24.2 0 41.57 - - - - 0-360 101 \

* - indicates frequency in CFR15.205/IC 8.10 Restricted Band

PK - Peak detector

Radiated Emissions

Frequenc Meter Det AF T345 Amp/Cbl/ DC Corr Corrected Avg Limit Margin Peak PK Margin Azimuth Height Polarity
y Reading (dB/m) Fltr/Pad (dB) Reading (dBuV/m) (dB) Limit (dB) (Degs) (cm)
(GHz) (dBuv) (dB) (dBuv/m) (dBuv/m)
*3.655 43.42 PK2 33.2 -31 0 45.62 - - 74 -28.38 359 198 H
*3.655 36.01 MAv1 33.2 -31 .29 38.5 54 -15.5 - - 359 198 H

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

RMS - RMS detection
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REPORT NO: 14U19497-E7V2 DATE: JULY 12, 2016
FCC ID: VOB-P2523

HIGH CHANNEL HORIZONTAL

| 1l=LJL Fremont,5m Chomber B 25 Nov 2814 28:19:15
Rodioted Emissions 3-Meters
Project Number: 14019437
185 Client:Nvidia
Config!EUT/ Charger
Mode:DTS 2.4 11g HT2B 2462
a5 Tested by:D. Sblendario
8|:
Peak Limit C(dBulU/m)
75
‘e
3 5 |
3 6
[an}
o N
— Avg Limit (dBuU/m) ‘
55 |
45 2 nI' I . 4 e ST
! M
) oo IR " U
u mn b
35 Lk e
25
1 18 18
Frequency (GHz)
Ronge (6H) et Fol VB v Typ Sesep Pls #oups/Mode  Fosition Range (Gfiz) Det U VB fvg Typ Sweep Pts  ups/Mods  Position
13 PEFK IHG-68) ok Pur Avg(R)  Auto/Cpled  60BI  Inf/MXH  B-3tBdegs H | 3:3-18 PR 1H(-68) 3k Pur Avg(RNS)  Auto/Cpled 18k  Inf/MAXH  B-3Bdegs H
FCC Part!5 Subport C 2488MHz Spurious Emissions with Average Scon.TST 38915 7 Jul 2814 Rev 8.5 22 Jul 2814

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: 14U19497-E7V2

FCC ID: VOB-P2523

DATE: JULY 12, 2016

| 1l:UL Fremont,5m Chamber B 25 Nov 2814 28:19:15
Rodioted Emissions 3-Meters
Project Number: 14019437
185 Client:Nvidia
Canfig!EUT/ Charger
Mode:DTS 2.4 11g HT2B 2462
g5 Tested by:D. Sblendorio
8|:
Peak Limit C(dBulU/m)
75
‘e
3 5
3 6
[an)
o
2 fvg Limit (dBuU/m)
5:
3
L U SRR S VN S UPOR FFTop =7 7 S O S SOt S S SRS SO RN PV .cosliO
4 — 5
; E o
3|: ,,,,,,,,,,,,,,,,,,, i
o5
1 14 18
Frequency (GHz)
Ronge (6H) et Rl VB v Typ Seeep Pls #oups/fods  Fosition Range (Gli2) Det U VB fvg Tup Sweep Pts  Fups/Mods  Fosition

FCC Part!5 Subport C 2488MHz Spurious Emissions with Avercge Scon.TST 308915 7 Jul 2014

Rev 9.5 22 Jul 2814

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: 14U19497-E7V2 DATE: JULY 12, 2016
FCC ID: VOB-P2523

HIGH CHANNEL DATA
Trace Markers

Marker Frequency Meter Det AFT345 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 *1.283 35.83 PK 28.7 -24.4 0 40.13 - - 74 -33.87 0-360 101 H
3 *2.854 35.06 PK 325 -22.3 0 45.26 - - 74 -28.74 0-360 101 \
4 *3.693 42.71 PK 333 -31.4 0 44.61 - - 74 -29.39 0-360 199 H
2 1.988 35.83 PK 313 -23.3 0 43.83 - - - - 0-360 101 H
5 5.995 31.48 PK 35.2 -28.8 0 37.88 - - - - 0-360 101 \
6 10.432 27.77 PK 37.4 -23.5 0 41.67 - - - - 0-360 101 \

* - indicates frequency in CFR15.205/IC 8.10 Restricted Band

PK - Peak detector

Radiated Emissions

Frequenc Meter Det AF T345 Amp/Cbl/ DC Corr Corrected Avg Limit Margin Peak PK Margin Azimuth Height Polarity
y Reading (dB/m) Fltr/Pad (dB) Reading (dBuv/m) (dB) Limit (dB) (Degs) (cm)
(GHz) (dBuv) (dB) (dBuv/m) (dBuv/m)
*3.694 41.86 PK2 333 -31.4 0 43.76 - - 74 -30.24 359 198 H
*3.693 31.02 MAv1 333 -31.4 .29 33.21 54 -20.79 - - 359 198 H

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

RMS - RMS detection
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REPORT NO: 14U19497-E7V2 DATE: JULY 12, 2016
FCC ID: VOB-P2523

14. RADIATED TEST RESULTS MIMO 802.11n Mode

14.1. LIMITS AND PROCEDURE

LIMITS

FCC §15.205 and §15.209

Frequency Range Field Strength Limit Field Strength Limit
(MHz) (uV/m) at3 m (dBuV/m)at3m
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. The antenna to EUT
distance is 3 meters.

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 measurements above 1 GHz the resolution bandwidth is set to 1 MHz; the video bandwidth is set to
3 MHz for peak measurements and add duty cycle factor for average measurements. Duty cycle factor=
10log (1/x) For this sample B mode = 0dB (duty cycle >98%); G mode = 0.3dB; N HT20 mode = 0.30dB; N
HT40 mode=0.14dB.

The spectrum from 30 MHz to 40 GHz is investigated with the transmitter set to the lowest, middle, and
highest channels in each applicable 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: 14U19497-E7V2 DATE: JULY 12, 2016
FCC ID: VOB-P2523

14.2. TRANSMITTER ABOVE 1 GHz
14.2.1. TX ABOVE 1 GHz 802.11n HT20 MODE IN THE 2.4 GHz BAND

RESTRICTED BANDEDGE (LOW CHANNEL)

HORIZONTAL PEAK AND AVERAGE PLOT

12:UL Fremont,5m Chomber B 24 Dec 2814 88:49:49
Restricted Bandedge
- Project Number:14U19437
1 Client:Nvidia
Config:EUT / AC Adopter
Mode:DTS 11n HTZ28 BE H 2412
195 Tested by:0. Stoelting
N, m
95 N
[ /
JV Y
35 |
£ Peak Limit CdBUU/m) /w‘//
Dj 75 Aafl {
2 -,
3 3 /
65 A ‘/v"\'
¥ S |
) W
55 Averoge mit (dBulUym> f..a /
T PR | " A o ‘.NHWMWW W
4|: ! ' /
. ; . ook
35
2.31 18 .5MH=/ 2.415
Frequency (GHz)
Rarge (6Hz) [T B R Ty Susep Pls #Sups/Mode  Fosition Range (Gfi2) et VB g Typ Secep Pte SSups/Mods  Position
1:2.31°2.415 PEAK  ING-6B) M Pur AvglRMS)  Auto/Cpled  BBBI  Inf/MAKH 308 degs H 2:2.31°2.415 UER IH-68) M Pur AvglRHS)  Auto/Cpled 881 [B0/TAUG 300 degs H
Low Chonnel Bondedge Method AD - Horizontal TST 38915 27 Mar 2814 Rev 9.5 22 Jul 2814
Marker Frequency Meter Det AFT345 Amp/Cbi/Fit DC Corr (dB) Corrected Average Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) r/Pad (dB) Reading Limit (dB) (dBuv/m) (dB) (Degs) (cm)
(dBuv) (dBuV/m) (dBuv/m)
1 *2.39 57.16 PK 321 -22.7 0 66.56 - - 74 -7.44 300 326 H
2 *2.39 57.55 PK 32.1 -22.7 0 66.95 - - 74 -7.05 300 326 H
3 *2.39 40.66 RMS 32.1 -22.7 0.3 50.36 54 -3.64 - - 300 326 H
4 *2.39 43.745 RMS 321 -22.7 03 53.45 54 -.55 - - 300 326 H

* - indicates frequency in CFR15.205/IC 8.10 Restricted Band
PK - Peak detector

RMS - RMS detection
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REPORT NO: 14U19497-E7V2 DATE: JULY 12, 2016
FCC ID: VOB-P2523

VERTICAL PEAK AND AVERAGE PLOT

VERTICAL DATA

Marker Frequency Meter Det AFT345 Amp/Cbl/Fit DC Corr (dB) Corrected Average Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) r/Pad (dB) Reading Limit (dB) (dBuv/m) (dB) (Degs) (cm)
(dBuv) (dBuv/m) (dBuv/m)
1 *2.39 53.89 PK 321 -22.7 0 63.29 - - 74 -10.71 222 342 A
2 *2.39 54.74 PK 321 -22.7 0 64.14 - - 74 -9.86 222 342 A
3 *2.39 39.97 RMS 321 -22.7 0.3 49.67 54 -4.33 - - 222 342 A
4 *2.39 40.29 RMS 32.1 -22.7 0.3 49.99 54 -4.01 - - 222 342 v

* - indicates frequency in CFR15.205/IC 8.10 Restricted Band
PK - Peak detector

RMS - RMS detection
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REPORT NO: 14U19497-E7V2 DATE: JULY 12, 2016
FCC ID: VOB-P2523

AUTHORIZED BANDEDGE (HIGH CHANNEL)

HORIZONTAL PEAK AND AVERAGE PLOT

HORIZONTAL DATA

Marker Frequency Meter Det AFT119 Amp/Cbl/Fit DC Corr (dB) Corrected Average Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) r/Pad (dB) Reading Limit (dB) (dBuv/m) (dB) (Degs) (cm)
(dBuv) (dBuv/m) (dBuv/m)
1 *2.484 50.92 PK 323 -22.8 0 60.42 - - 74 -13.58 173 271 H
2 *2.484 50.97 PK 323 -22.8 0 60.47 - - 74 -13.53 173 271 H
3 *2.484 37.42 RMS 323 -22.8 03 47.22 54 -6.78 - - 173 271 H
4 *2.484 38.13 RMS 323 -22.8 0.3 47.93 54 -6.07 - - 173 271 H

* - indicates frequency in CFR15.205/IC 8.10 Restricted Band
PK - Peak detector

RMS - RMS detection
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REPORT NO: 14U19497-E7V2 DATE: JULY 12, 2016
FCC ID: VOB-P2523

VERTICAL PEAK AND AVERAGE PLOT

VERTICAL DATA

Marker Frequency Meter Det AFT119 Amp/Cbi/Fit DC Corr (dB) Corrected Average Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) r/Pad (dB) Reading Limit (dB) (dBuv/m) (dB) (Degs) (cm)
(dBuv) (dBuv/m) (dBuV/m)
1 *2.484 51.53 PK 323 -22.8 0 61.03 - - 74 -12.97 197 225 A
2 *2.484 52.04 PK 323 -22.8 0 61.54 - - 74 -12.46 197 225 \%
3 *2.484 37.95 RMS 323 -22.8 0.3 47.75 54 -6.25 - - 197 225 \%
4 *2.484 39.1 RMS 323 -22.8 0.3 48.9 54 -5.1 - - 197 225 A

* - indicates frequency in CFR15.205/IC 8.10 Restricted Band
PK - Peak detector

RMS - RMS detection
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REPORT NO: 14U19497-E7V2 DATE: JULY 12, 2016
FCC ID: VOB-P2523

HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL HORIZONTAL

' <UL Fremont,5m Chamber B 23 Dec 2814 B1:24:26
Rodioted Emissions 3-Meters
Project Number: 14019437
185 Client:Nvidia
Canfig:EUT / AC Adapter
Mode:DTS 2.4 11n HT20 2412
95 Tested by:0. Stoelting
Sl:
Peak Limit C(dBulU/m)
75
,_E\ }
3 5
3 6
fus]
o
~ Avg Limit (dBuU/m) (
5|:
45 2 ‘ \ 5
WMMW T L
Wi | Lt z
35 e S I s
Hhrio .
o5
1 18 18
Frequency (GHz)
Ronge (6H) et Rl VB fvg Typ Sueep Plo #ups/fods  Fosition Range (Gliz) Det U VB fvg Typ Sweep Pts  Fwps/Mods  Position
13 PEFK IM(-68) Bk Pur Avg(RS)  Auto/Cpled 6081 Inf/MXH  B-3tBdegs H | 3:3-18 PERK  1H(-68) 3k Pur Avg(RS)  Auto/Cpled 18k  Inf/MAWH  B-35Bdegs H
FCC Part!5 Subport C 2488MHz Spurious Emissions with Average Scon.TST 38915 7 Jul 2814 Rev 8.5 22 Jul 2814

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: 14U19497-E7V2 DATE: JULY 12, 2016
FCC ID: VOB-P2523

LOW CHANNEL VERTICAL

<UL Fremont,5m Chamber B 23 Dec 2814 a1:24:26
Rodioted Emissions 3-Meters

. ET?JEQ Nomber : 14019497
fent:Nvidia

Config:EUT / AC Adapter

Mode:DTS 2.4 11n HT2@ 2412

95 Tested by:0. Stoelting

1

85

Peak Limit (dBulU/m)

75

65

(dBul/m)

Avg Limit (dBuU/m)
55

45 ] il

{e]O
(SN
i8]

3 5 ,,,,,,

25

1 14 18
Frequency (GHz)

Range (62 Dot RO VB fvg Typ Susep Pls foups/fode  Position Range (6Hz) Dot RBU VB0 fvg Tup Sucep Pte Foups/Made  FPosition

FCC Part!5 Subport C 2488MHz Spurious Emissions with Avercge Scon.TST 308915 7 Jul 2914 Rev 9.5 22 Jul 2814

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: 14U19497-E7V2 DATE: JULY 12, 2016
FCC ID: VOB-P2523

LOW CHANNEL DATA
Trace Markers
Marker Frequency Meter Det AFT345 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 *1.276 36.13 PK 28.7 -24.3 0 40.53 - - 74 -33.47 0-360 199 H
3 *1.35 37.07 PK 28.7 -24.3 0 41.47 - - 74 -32.53 0-360 101 \
4 *1.521 36.89 PK 28 -23.9 0 40.99 - - 74 -33.01 0-360 199 \
5 *3.617 41.14 PK 33.2 -30.9 0 43.44 - - 74 -30.56 0-360 200 H
6 *12.512 29.06 PK 39 -22.4 0 45.66 - - 74 -28.34 0-360 200 H
7 *4.833 38.72 PK 34.2 -30.1 0 42.82 - - 74 -31.18 0-360 200 \
8 *9.012 29.46 PK 36.2 -24.3 0 41.36 - - 74 -32.64 0-360 101 \
2 2.04 36.06 PK 313 -23.3 0 44.06 - - - - 0-360 101 H
* - indicates frequency in CFR15.205/IC 8.10 Restricted Band
PK - Peak detector
Radiated Emissions
Frequenc Meter Det AF T345 Amp/Cbl/ DC Corr Corrected Avg Limit Margin Peak PK Margin Azimuth Height Polarity
y Reading (dB/m) Fltr/Pad (dB) Reading (dBuv/m) (dB) Limit (dB) (Degs) (cm)
(GHz) (dBuv) (dB) (dBuv/m) (dBuv/m)
*3.618 44.51 PK2 33.2 -30.9 0 46.81 - - 74 -27.19 251 269 H
*3.618 38.89 MAv1 33.2 -30.9 3 41.49 54 -12.51 - - 251 269 H
*4.833 46.01 PK2 342 -30.2 0 50.01 - - 74 -23.99 221 217 Vv
*4.833 32.78 MAv1 34.2 -30.1 3 37.18 54 -16.82 - - 221 217 \"

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

RMS - RMS detection
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REPORT NO: 14U19497-E7V2 DATE: JULY 12, 2016
FCC ID: VOB-P2523

MID CHANNEL HORIZONTAL

1 <UL Fremont,5m Chamber B 23 Dec 2814 88:05:22
Rodioted Emissions 3-Meters
Project Number: 14019437
185 Client:Nvidia
Config:EUT / AC Adapter
Mode:DTS 2.4 11n HT2B 2437
g5 Tested by:D. Shlendorio
Sl:
Peak Limit (dBulU/m)
75
‘e
3 5
3 6 ‘
]
o N
~ Avg Limit (dBuU/m) J
5|:
| 5 |
sl 9 L
45 ‘ 4 M
WM * .
NP S
35 L el i N
o5
1 14 18
Frequency (GHz)
Ronge (6H) et Rl VB fvg Typ Susep Plo ¥oups/fods  Fosition Range (Gliz) Det U VB fvg Typ Sweep Pts  Fups/Mods  Position
13 PEFK IM(-68) Bk Pur Avg(RS)  Auto/Cpled 6081 Inf/MXH  B-3tBdegs H | 3:3-18 PERK  1H(-68) 3Bk Pur Avg(RNS)  Auto/Cpled 18k  Inf/MAWH  B-35Bdegs H
FCC Port!5 Subport C 2488MHz Spurious Emissions with Average Scon.TST 38915 7 Jul 2814 Rev 8.5 22 Jul 2814

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: 14U19497-E7V2 DATE: JULY 12, 2016
FCC ID: VOB-P2523

MID CHANNEL VERTICAL

1 <UL Fremont,5m Chamber B 23 Dec 2814 88:05:22
Rodioted Emissions 3-Meters
Project Number: 14019437
185 Client:Nvidia
Canfig:EUT / AC Adapter
Mode:DTS 2.4 11n HT2B 2437
a5 Tested by:D. Sblendorio
Sl:
Peak Limit (dBulU/m)
75
‘e
3 5
3 6
]
o N
~ Avg Limit (dBuU/m)
5|:
45 3 6 i
a : o
3|:
o5
1 14 18
Frequency (GHz)
Ronge (6H) P VB fvg Typ Sueep Plo #ups/fods  Fosition Range (Gliz) Det U VB fvg Typ Sweep Pts  Fups/Mods  Position
FCC Port!5 Subport C 2488MHz Spurious Emissions with Average Scon.TST 38915 7 Jul 2814 Rev 8.5 22 Jul 2814

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: 14U19497-E7V2 DATE: JULY 12, 2016
FCC ID: VOB-P2523

MID CHANNEL DATA

Trace Markers

Marker Frequency Meter Det AFT345 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 *1.301 3533 PK 289 -24.3 0 39.93 - - 74 -34.07 0-360 101 H
2 *2.842 35.08 PK 325 -223 0 45.28 - - 74 -28.72 0-360 101 H
4 *3.656 39.75 PK 33.2 -31 0 41.95 - - 74 -32.05 0-360 199 H
5 *12.179 30.46 PK 389 -22.6 0 46.76 - - 74 -27.24 0-360 199 H
6 *4.872 39.95 PK 34.2 -30.6 0 43.55 - - 74 -30.45 0-360 101 \
3 1.986 35.23 PK 313 -233 0 43.23 - - - - 0-360 199 \

* - indicates frequency in CFR15.205/IC 8.10 Restricted Band

PK - Peak detector

Radiated Emissions

Frequenc Meter Det AF T345 Amp/Cbl/ DC Corr Corrected Avg Limit Margin Peak PK Margin Azimuth Height Polarity
y Reading (dB/m) Fltr/Pad (dB) Reading (dBuv/m) (dB) Limit (dB) (Degs) (cm)
(GHz) (dBuv) (dB) (dBuv/m) (dBuv/m)
*4.873 49.46 PK2 342 -30.6 0 53.06 - - 74 -20.94 310 200 \
*4.873 36.65 MAv1 342 -30.6 3 40.55 54 -13.45 - - 310 200 \

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

RMS - RMS detection
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REPORT NO: 14U19497-E7V2

FCC ID: VOB-P2523

DATE: JULY 12, 2016

HIGH CHANNEL HORIZONTAL

UL Fremont,5m Chomber B

25 Nov 2814 15:57:56

15

185

Project Number: 14019437

g5

Client:Nvidia
Config:EUT/ Charger
Mode:DTS 11n HT2B 2462
Tested by:J. Hsu

85

Rodioted Emissions 3-Meters

Peak Limit (dBulU/m)

75

65

(dBulU/m)

55

Avg Limit (dBuU/m)

45

WMW«MW

==LV
0L
(5)}

35

25

o Dl e

Frequency (GHz)

Range (62) 0ot RO VB fvg Typ
1-3 PERK  IMC-6B) Bk Pur ug(RIS

Susep P
futo/Cpled 8B

e H5ups/Hodk

e Fosition Range (GHz) Dot RBU VB fvg Tup
InfMAH  B-36Bdegs H | 3:3-18 PEAK  IM(-6B) 3Bk Pur

Sucep Pte  Foups/Made  Position
AughMS)  Auto/Cpled I8k Inf/MXH  B-36Bdegs H

FCC Part!5 Subport C 2488MHz Spurious Emissions with Avercge Scon.TST 308915 7 Jul 2014

Rev 9.5 22 Jul 2814

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: 14U19497-E7V2
FCC ID: VOB-P2523

DATE: JULY 12, 2016

HIGH CHANNEL VERTICAL

UL Fremont,5m Chamber B

25 Nov 2814 15:57:56

[

Rodioted Emissions 3-Meters

Project Number: 14019437

185 Client:Nvidia
Canfig!EUT/ Charger
Mode:DTS 11n HT28 2462
g5 Tested by:J. Hsu
35
Peak Limit CdBuU/m)

75
‘e
3 5
3 6
@
<
~ Avg Limit (dBulU/m)

55

45 PSRRI S S SN SN T i

1 o g
o
BB eeeeensseeeeeeesmseeeeecesmmmnseeeeeenssmeeeseseesamnsesseeeenneeseesessmessessesnmnnseeecceee gl il sk
25
1 18 18
Frequency (GHz)
Range (1) Dot RO U fvg Top Sunen Pls Houps/Mode  Position Range (G Dot ROW U0 g Tup Sucep Pto Foups/Made  Position

FCC Part!5 Subport C 2488MHz Spurious Emissions with Avercge Scon.TST 308915 7 Jul 2014

Rev 9.5 22 Jul 2814

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: 14U19497-E7V2 DATE: JULY 12, 2016
FCC ID: VOB-P2523

HIGH CHANNEL DATA

Trace Markers

Marker Frequency Meter Det AF T345 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)
3 *3.693 40.27 PK 333 -31.4 0 42.17 - - 74 -31.83 0-360 199 H
6 *4.922 35.8 PK 34.2 -30.9 0 39.1 - - 74 -34.9 0-360 101 H
4 *3.693 40.45 PK 33.3 -31.4 0 42.35 - - 74 -31.65 0-360 199 \%
5 *4.925 37.85 PK 34.2 -30.9 0 41.15 - - 74 -32.85 0-360 199 \
2 3.2 35.49 PK 32.8 -311 0 37.19 - - - - 0-360 199 H
1 3.2 38.53 PK 32.8 -31.1 0 40.23 - - - - 0-360 199 \%

* - indicates frequency in CFR15.205/IC 8.10 Restricted Band

PK - Peak detector

Radiated Emissions

Frequenc Meter Det AF T345 Amp/Cbl/ DC Corr Corrected Avg Limit Margin Peak PK Margin Azimuth Height Polarity
y Reading (dB/m) Fltr/Pad (dB) Reading (dBuV/m) (dB) Limit (dB) (Degs) (cm)
(GHz) (dBuv) (dB) (dBuV/m) (dBuV/m)
*4.929 45.1 PK2 34.2 -30.9 0 48.4 - - 74 -25.6 35 221 \
*4.924 33.64 MAv1 34.2 -30.9 3 39.24 54 -16.76 - - 35 221 \

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

RMS - RMS detection
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REPORT NO: 14U19497-E7V2 DATE: JULY 12, 2016
FCC ID: VOB-P2523

1.1.1. TX ABOVE 1 GHz 802.11n HT40 MODE IN THE 2.4 GHz BAND

RESTRICTED BANDEDGE (LOW CHANNEL)

HORIZONTAL PEAK AND AVERAGE PLOT

121:LIL FREMONT, 3m Chamber 5 Dec 2014 11:35:18
Restricted Bondedge
s Pr‘gject Ngm?er‘l 14019497
Client:Nvidia
Config:EUT/ Chorger SN: P2523-E@2-PBE55
Mode:DTS 2.4 11n HT40 2422
185 Tested by:R. Alegre
95 W
L
] 7
85 JAVAVAYA
kS
. Peak Limit (dBul/m
i 75
T
e
3 65
S5
@
el
55 Averaoge Limit (dBul/m)
ik 4
4|: i l@/
3E
2,31 18.5MHz/ 2.415
Frequency (GHzJ
Range (6Hz) Dot oW U fvg Tgp Sueep Ple #ops/Mode  FPosition Renge (61z) et oW VB g Typ Sueep Pts #Sups/fods  Position
1:2.31-2.415 PEAK  IM(-38) M Pur Aeg(RMS)  Auto/Cpled  8BB1  Ini/MAXH 187 degs H | 2:2.31-2.415 AUER [M(-38) M Pur Avg(RI  Auto/Cpled BBB1  10B/TAVS 107 degs H
Low Channel Bondedge Method AD - Horizontal . TST 39763 12 Jun 2814 Rev 9.5 22 Jul 2614
Marker Frequency Meter Det AFT119 Amp/Cbi/Fit DC Corr (dB) Corrected Average Margin Peak Limit PK Margin Azimuth Height Polarity
(GH2) Reading (dB/m) +/Pad (dB) Reading Limit (dB) (dBuv/m) (dB) (Degs) (cm)
(dBuv) (dBuV/m) (dBuV/m)
1 *2.39 52.13 PK 321 -23.1 0 61.13 - - 74 -12.87 107 159 H
2 *2.39 53.04 PK 321 -23.1 0 62.04 - - 74 -11.96 107 159 H
3 *2.39 37.12 RMS 32.1 -23.1 .14 46.26 54 -7.74 - - 107 159 H
4 *2.389 37.96 RMS 32.1 -23.1 .14 47.1 54 -6.9 - - 107 159 H

* - indicates frequency in CFR15.205/IC 8.10 Restricted Band
PK - Peak detector

RMS - RMS detection
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REPORT NO: 14U19497-E7V2 DATE: JULY 12, 2016
FCC ID: VOB-P2523

VERTICAL PEAK AND AVERAGE PLOT

~UL FREMONT, 3m Chamber 5 Dec 2814 11:42:86

12
Restricted Bondedge
= Project Number:14U19497
1 Client:Nvidia
Config:EUT/ Charger SN: P2523-E@2-PBE55
Mode:DTS 2.4 11n HT48 2422
185 Tested by:R. Alegre
o5 Do g™
"
T s AVAVAYA:
°
>
4 B
I Peok Limit (dBul/m |
> 7 = . ’
e |
3 3 /
L
g M
o
55 Average Limit (dBuU/m) ) £
AP SVRRHPFISISS SN FR————"00y Ve
a5
s
3 =
2. 31 18.5MHz/ 2.415
Frequency (GHzJ
Range (GHio) et RBU W fvg T Sueep Ple  fSups/Mode  Fosition Renge (620 Dot RO VU fvg Typ Sueep Ptc #ups/fode  Position
1:2.31-2,415 PERK INC-38) 3 Pur AvglRIS)  Auto/Cpled  SB1  Inf/MAH 163 degs U | 2:2.31-c.415 QUER IMC-38) 3 Pur Avg(RHS)  Auto/Cpled 81 BB/TAUG 163 dags U
DTS 2.4 BE U_1in HT48 2422.DAT 39763 12 Jun 2814 Rev 9.5 22 Jul 2814
Marker Frequency Meter Det AFT119 Amp/Cbl/Fit | DC Corr (dB) Corrected Average Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) r/Pad (dB) Reading Limit (dB) (dBuv/m) (dB) (Degs) (em)
(dBuv) (dBuV/m) (dBuv/m)
1 *2.39 54.84 PK 32.1 -23.1 0 63.84 - - 74 -10.16 163 143 A
2 *2.39 56.5 PK 321 -23.1 0 65.5 - - 74 -8.5 163 143 A
3 *2.39 41.37 RMS 321 -23.1 .14 50.51 54 -3.49 - - 163 143 A
4 *2.39 41.47 RMS 32.1 -23.1 .14 50.61 54 -3.39 - - 163 143 A

* - indicates frequency in CFR15.205/IC 8.10 Restricted Band
PK - Peak detector

RMS - RMS detection
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REPORT NO: 14U19497-E7V2 DATE: JULY 12, 2016
FCC ID: VOB-P2523

AUTHORIZED BANDEDGE (HIGH CHANNEL)

HORIZONTAL PEAK AND AVERAGE PLOT

HORIZONTAL DATA

Marker Frequency Meter Det AFT119 Amp/Cbl/Fit DC Corr (dB) Corrected Average Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) r/Pad (dB) Reading Limit (dB) (dBuv/m) (dB) (Degs) (cm)
(dBuv) (dBuv/m) (dBuV/m)
1 *2.484 52.09 PK 323 -22.8 0 61.59 - - 74 -12.41 206 235 H
2 *2.484 54.29 PK 323 -22.8 0 63.79 - - 74 -10.21 206 235 H
3 *2.484 40.12 RMS 323 -22.8 .14 49.76 54 -4.24 - - 206 235 H
4 *2.484 40.47 RMS 323 -22.8 .14 50.11 54 -3.89 - - 206 235 H

* - indicates frequency in CFR15.205/IC 8.10 Restricted Band
PK - Peak detector

RMS - RMS detection
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REPORT NO: 14U19497-E7V2 DATE: JULY 12, 2016
FCC ID: VOB-P2523

VERTICAL PEAK AND AVERAGE PLOT

VERTICAL DATA

Marker Frequency Meter Det AFT119 Amp/Cbl/Fit DC Corr (dB) Corrected Average Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) r/Pad (dB) Reading Limit (dB) (dBuv/m) (dB) (Degs) (cm)
(dBuv) (dBuv/m) (dBuv/m)
1 *2.484 54.92 PK 323 -22.8 0 64.42 - - 74 -9.58 257 100 v
2 *2.484 59.18 PK 323 -22.8 0 68.68 - - 74 -5.32 257 100 v
3 *2.484 43.54 RMS 323 -22.8 .14 53.18 54 -.82 - - 257 100 A
4 *2.484 44.02 RMS 323 -22.8 14 53.66 54 -34 - - 257 100 A

* - indicates frequency in CFR15.205/IC 8.10 Restricted Band
PK - Peak detector

RMS - RMS detection
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REPORT NO: 14U19497-E7V2 DATE: JULY 12, 2016
FCC ID: VOB-P2523

HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL HORIZONTAL

I <UL Fremont,5m Chomber B 25 Nov 2B14 28:46:01
Rodioted Emissions 3-Meters
Project Number: 14U15497
185 Client:Nvidia
Config:EUT/ Charger
Mode:DTS 2.4 11n HT4B 2422
g5 Tested by:D. Sbklendorio
SE
Peok Limit (dBul/m)
75
‘e
3 5
3 6 [
[as]
o .
~ Avg Limit (dBulU/m) ‘ ]
5|:
| ‘
1 9 . ke
. ik
= i RTINS TRy AN
K
o5
1 18 18
Frequency (GHz)
Ronge (6 et ROl VB fvg Typ Saeep Flo #ups/fods  Fosition Range (GHiz) Det U VB fvg Typ Sweep Pts Foups/Mode  Fosition
1:1-3 PERK  IMC-GB) 30k Pur vg(RMS)  Auto/Cpled 6BI  Inf/MAKH B-36Bdeg H | 3:3-18 PEAK  1H(-6d8) 3k Pur Avg(RNS)  Auto/Cpled 18k  Inf/MAXH  B-36Bdegs H
FCC Part!5 Subpart C 2400MHz Spurious Emissions with Average Scan.TST 30915 7 Jul 2814 Rev 9.5 22 Jul 2014

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: 14U19497-E7V2

FCC ID: VOB-P2523

DATE: JULY 12, 2016

| 1l:UL Fremont,5m Chamber B 25 Nov 2814 20:46:081
Rodioted Emissions 3-Meters
Project Number: 14019437
185 Client:Nvidia
Config:EUT/ Charger
Mode:DTS 2.4 11n HT4D 2422
95 Tested by:D. Sblendorio
8|:
Peak Limit C(dBulU/m)
75
‘e
3 5
3 6
[an)
o
2 fvg Limit (dBuU/m)
5:
45 ASNNURUNNN NNSRUMURN NURUUUUNR SN SO S SO S
[s]
5 o
o
3|: ,,,,,,
o5
1 14 18
Frequency (GHz)
Ronge (6H) et Rl VB v Typ Seeep Pls #oups/fods  Fosition Range (Gli2) Det U VB fvg Tup Sweep Pts  Fups/Mods  Fosition

FCC Part!5 Subport C 2488MHz Spurious Emissions with Avercge Scon.TST 308915 7 Jul 2014

Rev 9.5 22 Jul 2814

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: 14U19497-E7V2 DATE: JULY 12, 2016
FCC ID: VOB-P2523

Trace Markers
Marker Frequency Meter Det AFT345 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 *1.212 35.32 PK 28.3 -24.4 0 39.22 - - 74 -34.78 0-360 199 H
4 *3.633 41.84 PK 33.2 -31 0 44.04 - - 74 -29.96 0-360 199 H
6 *10.956 27.56 PK 37.8 -23.2 0 42.16 - - 74 -31.84 0-360 101 \
2 1.839 34.97 PK 30.5 -23.5 0 41.97 - - - - 0-360 199 H
3 2.951 35.15 PK 32.7 -22.3 0 45.55 - - - - 0-360 101 \
5 6.401 32.01 PK 35.6 -29.4 0 38.21 - - - - 0-360 101 \
* - indicates frequency in CFR15.205/IC 8.10 Restricted Band
PK - Peak detector
Radiated Emissions
Frequency Meter Det AF T345 Amp/Cbl/ DC Corr Corrected Avg Limit Margin Peak PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) Fltr/Pad (dB) Reading (dBuv/m) (dB) Limit (dB) (Degs) (cm)
(dBuv) (dB) (dBuV/m) (dBuV/m)
*3.635 41.26 PK2 33.2 -31 0 43.46 - - 74 -30.54 360 199 H
*3.633 31.39 MAv1 33.2 -31 .14 33.73 54 -20.27 - - 360 199 H

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

RMS - RMS detection
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REPORT NO: 14U19497-E7V2 DATE: JULY 12, 2016
FCC ID: VOB-P2523

MID CHANNEL HORIZONTAL

| 1l:UL Fremont,5m Chamber B 25 Nov 2814 21:05:24
Rodioted Emissions 3-Meters
Project Number: 14019437
185 Client:Nvidia
Canfig!EUT/ Charger
Mode:DTS 2.4 11n HT4D 2437
g5 Tested by:D. Sblendorio
8|:
Peak Limit C(dBulU/m)
75
‘e
3 5
3 6 ‘
[an)
l |
— Avg Limit (dBuU/m) ‘
5:
‘ l
45 [ a
" "
= Ll " b b L A P i -
3 o Gt e
o5
1 ] 8 8
Frequency (GHz)
Ronge (6H) et Rl VB v Typ Sesep Pls #oups/fods  Fosition Range (Gfi2) Det U VB fvg Typ Sweep Pts  Bups/Mods  Fosition
13 PEFK IH(-68) ok Pur Avg(RS)  Auto/Cpled  60BI  Inf/MXH  B-3tBdegs H | 3:3-18 PERK  1H(-68) 3Bk Pur Avg(RNS)  Auto/Cpled 18k  Inf/MAXH  B-35Bdegs H
FCC Port!5 Subport C 2488MHz Spurious Emissions with Average Scon.TST 38915 7 Jul 2814 Rev 8.5 22 Jul 2814

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: 14U19497-E7V2

FCC ID: VOB-P2523

DATE: JULY 12, 2016

MID CHANNEL VERTICAL

UL Fremont,5m Chamber B

25 Nov 2814 21:05:24

[

Rodioted Emissions 3-Meters

Project Number: 14019437

185 Client:Nvidia
Canfig!EUT/ Charger
Mode:DTS 2.4 11n HT4D 2437
g5 Tested by:D. Sblendorio
35
Peak Limit CdBuU/m)
75
‘e
3 5
3 6
@
<
~ Avg Limit (dBulU/m)
55
3
45 e s Rt L s Tty e T | it
6
5 o
B eeeeesnseeeeeeesmmaeeeeseesmmsaseeeeeenssmeeseeseessmma e eesmeeessseessmmnseesennnenneseeesee il G s G
25
1 18 18
Frequency (GHz)
Range (1) Dot RO U fvg Top Sunen Pls Houps/Mode  Position Range (G Dot ROW U0 g Tup Sucep Pto Foups/Made  Position

FCC Part!5 Subport C 2488MHz Spurious Emissions with Avercge Scon.TST 308915 7 Jul 2014

Rev 9.5 22 Jul 2814

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: 14U19497-E7V2 DATE: JULY 12, 2016
FCC ID: VOB-P2523

MID CHANNEL DATA

Trace Markers

Marker Frequency Meter Det AF T345 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 *1.262 35.41 PK 286 -24.4 0 39.61 - - 74 -34.39 0-360 101 H
4 *3.656 42.67 PK 33.2 -31 0 44.87 - - 74 -29.13 0-360 199 H
5 *4.977 32.68 PK 34.2 -30.2 0 36.68 - - 74 -37.32 0-360 101 \
6 *9.434 28.42 PK 36.5 -25 0 39.92 - - 74 -34.08 0-360 101 \
2 1.894 35.15 PK 31 -23.4 0 42.75 - - - - 0-360 101 H
3 2.906 34.79 PK 326 -22.2 0 45.19 - - - - 0-360 199 \%

* - indicates frequency in CFR15.205/IC 8.10 Restricted Band

PK - Peak detector

Radiated Emissions

Frequency Meter Det AF T345 Amp/Cbl/ DC Corr Corrected Avg Limit Margin Peak PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) Fltr/Pad (dB) Reading (dBuV/m) (dB) Limit (dB) (Degs) (cm)
(dBuv) (dB) (dBuV/m) (dBuV/m)
*3.655 41.42 PK2 33.2 -31 0 43.62 - - 74 -30.38 359 199 H
*3.656 31.49 MAv1 33.2 -31 .14 33.83 54 -20.17 - - 359 199 H

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

RMS - RMS detection
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REPORT NO: 14U19497-E7V2 DATE: JULY 12, 2016
FCC ID: VOB-P2523

HIGH CHANNEL HORIZONTAL

11:UL Fremont,5m Chamber B 25 Nov 2814 21:23:51
Rodioted Emissions 3-Meters
Project Number: 14019437
185 Client:Nvidia
Canfig!EUT/ Charger
Mode:DTS 2.4 11n HT4D 2452
g5 Tested by:D. Sblendorio
8|:
Peak Limit C(dBulU/m)
75
‘e
3 5
s b ’ \
[an)
o
— Avg Limit (dBuU/m) | ’
5:
T
| I
45 L 4 M
Mﬂhw T ki
. " dsol o
5 iy s S oot
o5
1 ] 8 8
Frequency (GHz)
Ronge (6H) et Rl VB v Typ Sesep Pls #oups/fods  Fosition Range (Gfi2) Det U VB fvg Typ Sweep Pts  Bups/Mods  Fosition
13 PERK  IMCG8) Bk P AuglRNS)  Auto/Cpled BBl InP/MAXH  B-3Bdegs H | 3318 PERK  1H(-68) 3Bk Pur Avg(RNS)  Auto/Cpled 18k  Inf/MAXH  B-35Bdegs H
FCC Port!5 Subport C 2488MHz Spurious Emissions with Average Scon.TST 38915 7 Jul 2814 Rev 8.5 22 Jul 2814

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: 14U19497-E7V2

FCC ID: VOB-P2523

DATE: JULY 12, 2016

HIGH CHANNEL VERTICAL

UL Fremont,5m Chamber B

25 Nov 2814 21:23:51

[

Rodioted Emissions 3-Meters

Project Number: 14019437

185 Client:Nvidia
Canfig!EUT/ Charger
Mode:DTS 2.4 11n HT4D 2452
g5 Tested by:D. Sblendorio
35
Peak Limit CdBuU/m)

75
‘e
3 5
3 6
@
<
~ Avg Limit (dBulU/m)

55

. 3 PR

o
5
R OO RUPUUPROPRPRE SORUUNUOPUOURUOMPRIORURURRONS SO DU WX | VI P Tia L o oy
25
1 18 18
Frequency (GHz)
Range (1) Dot RO U fvg Top e Pls Houps/Mode  Position Range (G Dot ROW U0 g Tup Sucep Pto Foups/Made  Position

FCC Part!5 Subport C 2488MHz Spurious Emissions with Avercge Scon.TST 308915 7 Jul 2014

Rev 9.5 22 Jul 2814

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: 14U19497-E7V2 DATE: JULY 12, 2016
FCC ID: VOB-P2523

HIGH CHANNEL DATA

Trace Markers

Marker Frequency Meter Det AF T345 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 *1.211 35.51 PK 283 -24.4 0 39.41 - - 74 -34.59 0-360 199 H
3 *2.802 34.88 PK 323 -22.2 0 44.98 - - 74 -29.02 0-360 199 \%
4 *3.678 41.52 PK 333 -31.2 0 43.62 - - 74 -30.38 0-360 199 H
5 *5.362 31.23 PK 345 -29.1 0 36.63 - - 74 -37.37 0-360 101 \
6 *11.967 26.77 PK 38.7 -22 0 43.47 - - 74 -30.53 0-360 199 \
2 1.715 35.02 PK 29.2 -23.5 0 40.72 - - - - 0-360 199 H

* - indicates frequency in CFR15.205/IC 8.10 Restricted Band

PK - Peak detector

Radiated Emissions

Frequenc Meter Det AF T345 Amp/Cbl/ DC Corr Corrected Avg Limit Margin Peak PK Margin Azimuth Height Polarity
y Reading (dB/m) Fltr/Pad (dB) Reading (dBuv/m) (dB) Limit (dB) (Degs) (cm)
(GHz) (dBuv) (dB) (dBuv/m) (dBuv/m)
*3.678 41.28 PK2 333 -31.2 0 43.38 - - 74 -30.62 360 198 H
*3.678 30.35 MAv1 333 -31.2 .14 32.59 54 -21.41 - - 360 198 H

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

RMS - RMS detection
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REPORT NO: 14U19497-E7V2 DATE: JULY 12, 2016
FCC ID: VOB-P2523

1.2. TRANSMITTER BELOW 1 GHz

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

HORIZONTAL PLOT
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REPORT NO: 14U19497-E7V2 DATE: JULY 12, 2016
FCC ID: VOB-P2523

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

VERTICAL PLOT

9:LIL FREMONT, 3m Chomber 5 Dec 2814 12:16:46
Radiated Emissions - 3 Meters
Project Number:14U19497
85 Client:Nvidia
Config:EUT+AC Chorger P2523-EB2-PBBE5S
Mode:DTS 2.4 Below 1GHz
75 Tested byiR. Alegre
6:
B 55
‘; ’7
L
]
> 45 . } N .
(] 502 o RN Wik Vi e |1W10)780 D)
£
3
S5 35
3 :
sl b
LY R |
| L m g
15 Lt - M (,"i‘ e L JWHQM m
§ ] ! | TS J 4
V‘m"‘w‘awﬂjm\"‘}“ %M'M" W '
5
30 188 1888
Frequency (MHz)
Range CHHz) Det  RBW G fvg Top Sueep Pte d5ups/Mode  FPosition Ronge (HHz) Det  RBU WU fvg Typ Sueep Pte #Sups/fode  Position
- AK ok ) 9-Fur deo. 2] il MAX e 1 K ( 1K c ¢ 1o/ 8 MAX o de:
odeBelow 1GHz 5 Dec 26814 12 16 46.DAT 368915 15 Jul 2614 Rev 9.5 22 Jul 2014

Below 1G Data

Marker Frequency Meter Det AF T477 Amp/Cbl (dB) Corrected QPk Limit Margin Azimuth Height Polarity
(MHz) Reading (dB/m) Reading (dBuV/m) (dB) (Degs) (cm)
(dBuv) (dBuV/m)
5 *241.8 46.05 PK 11.6 -26.4 31.25 46.02 -14.77 0-360 101 H
1 30.34 39.11 PK 21.1 -28.8 31.41 40 -8.59 0-360 101 H
2 32.55 40.13 PK 19.5 -28.8 30.83 40 -9.17 0-360 101 H
3 40.5825 45.53 PK 13.3 -28.6 30.23 40 -9.77 0-360 101 \
4 187.42 44.76 PK 11.2 -27 28.96 43.52 -14.56 0-360 101 H
6 499.2 41.22 PK 17.4 -25.9 32.72 46.02 -13.3 0-360 200 H

* - indicates frequency in CFR15.205/IC 8.10 Restricted Band

Pk - Peak detector
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15. AC POWER LINE CONDUCTED EMISSIONS

LIMITS

FCC §15.207 (a)

Frequency of Emission (MHz) Quasic-gggll: cted Limit (diSZZage
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 NEUTRAL and HOT lines.

RESULTS
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6 WORST EMISSIONS

LINE 1 PLOT

o UL Fremont, CA CE Rcoom 8 Dec ZB14 14:.33:43

Conducted RFI Uoltage

Project Mo 14U13497
Client MName:Nvidia
Mode | /Device  EUT/ AC Chorger (FBESS)
: Test Uolt/Freq:128Uoc/6BHz
R A Test By:R. Alegre

Line-L1 dBul

5 1

iz e
Frequemncy [CMH=]
Ronge [MHz] Det  RBUCHzI VBWIHz]  Sueep Lobel Range CMHz] Det  RBUCHz] UBWIHz]  Sweep Label
1:.15-30 PK/A 9k nfo 1=/4 . 5kHz Line-L1

File: DTS _ACPL.DAT
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LINE 1 RESULTS
Line-L1 .15 - 30MHz

Trace Markers

Marker Frequency Meter Det T241LL1 LC Cables Corrected CISPR 22 Margin to CISPR 22 Margin to

(MHz) Reading (dB) 1&3 (dB) Reading Class BQP Limit (dB) Class B Avg Limit (dB)
(dBuv) dBuvV

1 159 53.34 PK 13 0 54.64 65.5 -10.86

2 159 38.39 Av 13 0 39.69 - - 55.5 -15.81

3 4695 41.46 PK 4 0 41.86 56.5 -14.64

4 4695 29.74 Av 4 0 30.14 - - 46.5 -16.36

5 1.2255 41.78 PK 2 1 42.08 56 -13.92

6 1.2255 27.06 Av 2 1 27.36 - - 46 -18.64

7 5.199 38.92 PK 2 1 39.22 60 -20.78

8 5.199 20.32 Av 2 1 20.62 - - 50 -29.38

9 25.206 36.09 PK 3 3 36.69 60 -23.31

10 25.206 24.16 Av 3 3 24.76 - - 50 -25.24
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LINE 2 PLOT

180 UL Fremomﬁl CQ:CE:R?Dm

2 Dec 2B14 14:33:43
Conducted RFI Uoltage

Project Mo 14U13497

Client MName:Nvidia

Mode | /Device  EUT/ AC Chorger (FBES5)
Test Uolt/Freq: 128Uoc/6BHz

Test By:R. Alegre

Line-L2 dBul

15 ‘ ‘ — I“f

14 34
Frequemncy [CMH=]
Ronge [HHz] Det  RBUCHzI UBWIHz]  Sueep Lobel Range CMHz] Det  RBUCHz] UBWIHz]  Sweep Label
I:.15-38 PR/A 9k nfo 1=/4 5kHz Line-L1 | 2:.15-38 PR 9k nfa /4 SkHz Line-L2

File: DTS ACPL.DAT
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LINE 2 RESULTS
Line-L2 .15 - 30MHz

Trace Markers

Marker Frequency Meter Det T241LL2 LC Cables Corrected CISPR 22 Margin to CISPR 22 Margin to

(MHz) Reading (dB) 2&3 (dB) Reading Class BQP Limit (dB) Class B Avg Limit (dB)
(dBuv) dBuvV

11 .1545 44.67 PK 1.4 0 46.07 65.8 -19.73

12 .1545 23.47 Av 1.4 0 24.87 - - 55.8 -30.93

13 40875 36.47 PK 4 0 36.87 57.7 -20.83

14 40875 17.18 Av 4 0 17.58 - - 47.7 -30.12

15 1.2795 38.17 PK 2 1 38.47 56 -17.53

16 1.2795 18.96 Av 2 1 19.26 - - 46 -26.74

17 5.244 36.49 PK 2 1 36.79 60 -23.21

18 5.244 17.31 Av 2 1 17.61 - - 50 -32.39

19 8.241 39.74 PK 2 1 40.04 60 -19.96

20 8.241 23.79 Av 2 1 24.09 - - 50 -25.91

PK - Peak detector

Av - average detection
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