FCC CFRA47 PART 15 SUBPART C
BLUETOOTH LOW ENERGY
CERTIFICATION TEST REPORT
FOR
PORTABLE GAMING DEVICE
MODEL NUMBER: P2523
FCC ID: VOB-P2523
REPORT NUMBER: 14U19497-E6V2
ISSUE DATE: JULY 12, 2016
Prepared for
NVIDIA
2701 SAN TOMAS EXPY
SANTA CLARA, CA 95050
Prepared by
UL VERIFICATION SERVICES INC.
47173 BENICIA STREET
FREMONT, CA 94538, U.S.A.

TEL: (510) 771-1000
FAX: (510) 661-0888

NVIAD

NVLAP LAB CODE 200065-0



REPORT NO: 14U19497-E6V2 DATE: JULY 12, 2016
FCC ID: VOB-P2523

Revision History

Issue
Rev. Date Revisions Revised By
V1 6/20/16 Initial Issue D. Coronia
V2 7/12/16 Updated Section 6 D. Coronia
Page 2 of 38
UL VERIFICATION SERVICES INC. FORM NO: CCSUP4701I

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-E6V2 DATE: JULY 12, 2016
FCC ID: VOB-P2523

TABLE OF CONTENTS
1. ATTESTATION OF TEST RESULTS .......iiirerrnrrerrennss s sssas s ssn s sssn s sssn s 4
2. TEST METHODOLOGY ....cooceirirrmremnemsnnnsssassssssssssssssasssasssnssssssssssssssssssnssssssssssssssnsssnsnses 5
3. FACILITIES AND ACCREDITATION ........ooiiiirrmrerrtnnnssan s s ssss s s ssnssnsssnssssssassnnns 5
4. CALIBRATION AND UNCERTAINTY ....cooriiiimnremnennnssssss s sssnsssssssss s sssnsssassssnssssssnsnsnnas 5
4.1. MEASURING INSTRUMENT CALIBRATION ........cocoviiiiiiieiececeeicce 5
4.2, SAMPLE CALCULATION .......ooooiiieiieieeee e 5
4.3.  MEASUREMENT UNCERTAINTY ..ottt 6
5. EQUIPMENT UNDER TEST ......ccoocirmrriineninssnsassnnssss s s s ssssssssssssssssssssssssssnsssassnsnsenas 7
5.1. DESCRIPTION OF EUT ... 7
52.  MAXIMUM OUTPUT POWER...........oomeeeeeeeeeee e 7
5.3. DESCRIPTION OF AVAILABLE ANTENNAS ........oooieieeeeece e 7
5.4. WORST-CASE CONFIGURATION AND MODE .............ccccoeoiiiiiiiiiiieciecicciie 7
5.5. DESCRIPTION OF TEST SETUP........ccocoiiiiiiieieeie e 8
6. TEST AND MEASUREMENT EQUIPMENT ........cccoociiimmirsinesnsssnsns s s sssas s sssnsssnnnnns 10
- 18 1 12
9. ANTENNA PORT TEST RESULTS ...t nsn s s naneas 13
9.1, ONTIME, DUTY CYCLE .......ooooeeeeeeeeeeeee et 13
9.2, 6 AB BANDWIDTH. .......oooeeeeeeeeee ettt 14
9.3, 99% BANDWIDTH. ...t 15
9.4, OUTPUT POWER........ooo oot 16
9.5.  AVERAGE POWER.......ccoooeeeeeee et 17
9.6. POWER SPECTRAL DENSITY ..o 18
9.7.  CONDUCTED SPURIOUS EMISSIONS...........cccooiiiiiiiiiiiiecicciecieici e 19
10. RADIATED TEST RESULTS ... sssas s sssn s s nssssn s s snnsnns 21
10.1. TRANSMITTER ABOVE 1 GHZ......oooeeiee e 22
10.1. TRANSMITTER BELOW 1 GHZ ... 32
11. AC POWER LINE CONDUCTED EMISSIONS ........cccrrirrrtrrrnneenee e 34
12, SETUP PHOTOS ...t san s ssn s s s n s s sa s s m s san s san s snnnnas 37
Page 3 of 38
UL VERIFICATION SERVICES INC. FORM NO: CCSUP4701I

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-E6V2
FCC ID: VOB-P2523

DATE: JULY 12, 2016

1. ATTESTATION OF TEST RESULTS

COMPANY NAME: NVIDIA
EUT DESCRIPTION: Portable Gaming Device
MODEL.: P2523
SERIAL NUMBER: P2523-E02-S0929
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
UL Verification Services Inc. By:

i e -.HHL
L{-Fﬁfhwu__,f
J

Prepared By :

s

DAN CORONIA

CONSUMER TECHNOLOGY DIVISION
WISE PROJECT LEAD

UL VERIFICATION SERVICES INC

KIYA KEDIDA

CONSUMER TECHNOLOGY DIVISION
WISE LAB ENGINEER

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.

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
[X] 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)
36.5dBuV + 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 498 dB
Radiated Disturbance, 1000 to 6000 MHz 3.86dB
Radiated Disturbance,6000 to 18000 MHz 423 dB
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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FCC ID: VOB-P2523

DATE: JULY 12, 2016

5. EQUIPMENT UNDER TEST

5.1. DESCRIPTION OF EUT

The EUT is a Portable Gaming Device.

5.2. MAXIMUM OUTPUT POWER

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

Frequency Range Mode Output Power | Output Power
(MHz) (dBm) (mW)
2402-2480 BLE 6.22 4.19

5.3. DESCRIPTION OF AVAILABLE ANTENNAS

The radio utilizes an FPCB antenna, with a maximum gain of 3.36 dBi.

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 Y orientation was worst-case orientation; therefore, all final radiated testing was

performed with the EUT in Y orientation.
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5.5. DESCRIPTION OF TEST SETUP
SUPPORT EQUIPMENT

Support Equipment List
Description Manufacturer Model Serial Number FCCID

AC Adapter NVIDIA SPAO11AUSW R43001 N/A

/0 CABLES

Cable (Port # of identical |Connector [Cable Type |Cable Length|Remarks

No ports Type (m)

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

TEST SETUP

The EUT is continuously transmitting Bluetooth through the EUT’s software.
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SETUP DIAGRAM FOR TESTS

AC ADAPTER

MAIN POWER SOURCE

Page 9 of 38

UL VERIFICATION SERVICES INC. FORM NO: CCSUP47011
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-E6V2
FCC ID: VOB-P2523
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6. TEST AND MEASUREMENT EQUIPMENT

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

report:
Test Equipment List

Description Manufacturer Model Asset Cal Due
Spectrum Analyzer, 44 GHz Agilent / HP E4446A C00986 |4/1/2015
Spectrum Analyzer, 26.5 GHz  |Agilent / HP E4440A C01179 2/26/2015
EMI Test Receiver, 30 MHz R&S ESHS 20 N02396 |8/8/2015
Preamplifier, 1300 MHz Agilent / HP 8447D C00580 |5/8/2015
Preamplifier, 26.5 GHz Agilent / HP 8449B C01063 |10/22/2015
Antenna, Bilog, 30MHz-1 GHz [Sunol Sciences |JB1 N/A 3/6/2015
Antenna, Horn, 18 GHz ETS 3117 C01022 ]2/21/2015
Antenna, Horn, 26.5 GHz ARA MWH-1826/B [C00589 [12/17/2014
Peak Power Meter Agilent / HP E4416A C00963 |12/13/2014
Peak / Average Power Sensor |Agilent / HP E9327A C00964 |12/13/2014
LISN, 30 MHz FCC 50/250-25-2 C00626 |1/14/2015
NOTE: The calibration interval of the above test instruments is 12 months and the calibrations

are traceable to NIST USA.

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

Duty Cycle: KDB 558074 D01 v03r05, Section 6.0

6 dB BW: KDB 558074 D01 v03r05, Section 8.1.

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

Output Power: KDB 558074 D01 v03r05, Section 9.1.1.

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

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

QOut-of-band emissions in restricted bands: KDB 558074 D01 v03r05, Section 12.1, 12.2

AC Power Line Conducted Emissions: ANSI C63.10-2013 Section 6.2.
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8. SUMMARY
FCC Part RSS Test Description Test Limit Test Test
Section Section(s) Condition Result
15.247 RSS-247 . . .
Occupied Band width (6dB) with 99% >500KHz Pass
@@ 5.2 (1) P (6B »
2.1051, RSS-247 Bar?d Edge / Conducted Spurious -20dBG Pass
15.247 (d) 5.5 Emission
RSS 047 Conducted
15.247 5.4 (4) TX conducted output power <30dBm Pass
RSS-247
15.247 5.2 (2) PSD <8dBm Pass
15.207 (a) RSSS_SEN AC Power Line conducted emissions Section 10 Pass
- Radiated
15.205, RSS-GEN . . L
15.209 8.9 Radiated Spurious Emission < 54dBuV/m Pass
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9. ANTENNA PORT TEST RESULTS

9.1. ON TIME, DUTY CYCLE
LIMITS
None; for reporting purposes only
PROCEDURE

KDB 558074 Zero-Span Spectrum Analyzer Method

RESULTS
ON TIME AND DUTY CYCLE RESULTS
Mode ON Time Period | Duty Cycle Duty Duty Cycle 1T
B X Cycle Correction Factor | Minimum VBW
(msec) (msec) (linear) (%) (dB) (kHz)
BLE 0.390 0.626 0.623 62.34% 2.05 2.564
DUTY CYCLE PLOTS
Agilent Spectrum Analyzer - Swept SA
X/ RF S0 DC SENSE!INT| ALIGNAUTO 10:44:24 PMDec 05, 2014
| #Avg Type: RMS TRACE|. - 3156 Frequency
PNO: Fast —»— 1rig:FreeRun T
IFGain:Low Atten: 32 dB CET|F
Auto Tune
Ref Offset 11.65 dB
10dBidiv Ref 32.00 dBm
Log
w0 CenterFreq|
120 v > 2.440000000 GHz
2.00
-5.00
StartFreq|
180 2.440000000 GHZ,
-28.0
-38.0
480 Stop Freq
. 2440000000 GHz
Center 2.440000000 GHz Span 0 Hz CFSte
Res BW 8 MIHz #VBIWW 50 MHz Sweep 1.000 ms (1001 pts) 8.000000 MH‘;
(el wovelTRcsol] % ] v | FNciow [ FURCTonwo R |Aute Man
1 A2 t (B 3900 us (A) 068 dB
2 F t 1810 us 5.69 dBm
3l a4 t (A 6250 us () 0.05 dB FreqOffset
4 F t 1810 s 569 dBm
5 0Hz
6
7
8
9
10
11
12
—
IMSG %STATUS
NOTE: --
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9.2 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
6 dB BANDWIDTH PLOTS AND TABLE

6 dB TEST RESULT TABLE LOW CHANNEL
i HAvg Type: RMS Frequency
PNO: Wide Dy il
IFGainLow — Aten: 32 B
Ref Offget 11.66 aB Auto Tune
0 dBidiv Ref 32.00 dBm
Center Freq|
6 dB Minimum 2.402000000 GHz|
Frequenc . et
Channel 9 Y | Bandwidth Limit _ strtFreg
(MHZ) — 01 . 2.401000000 GHz|
(MHz) (MHz) e
Stop Freq|
Low 2402 0.6560 0.5  Sonre
Middle 2440 0.7100 0.5 - , P
200,000 kHz|
High 2480 0.6980 0.5 pus M
Freq Offset]
0Hz
Center 2.402000 GHz Span 2.000 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 1.00 ms (1001 pts)
[/ E—
MID CHANNEL HIGH CHANNEL
| #hvg Type: RMs Frequency = - o Bavg Type: AMS Frequency
PHO: Wido T3 Trig: Fres Run FNO: Wide (0 THig:
IFGain:Low Atten: 32 dB IFGain:Law Atten: 32 4B
Auto Tune| Auto Tune|
Ref Offset 11.66 dB Ref Offget 11.66 aB
é{' div Ref 32.00 dBm éf idiv  Ref 32.00 dBm
Center Freq| Center Freq|
2.440000000 GHz| 2.480000000 GHz|
. StartFreq| StartFreq|
W o 2.435000000 GHz| . S 0 A2 2.479000000 GHz|
3
Stop Freq| ‘Stop Freq|
2.441000000 GHz| 2481000000 GHz|
CF Step | CF Step|
200,000 kHz| 200,000 kHz|
Man lauto Man|
Freq Offset| Freq Offset|
OHz| 0Hz
Center 2.440000 GHz Span 2.000 MHz Center 2.480000 GHz Span 2.000 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 1.00 ms (1001 pts) #Res BW 100 kHz #VBW 300 kHz Sweep 1.00 ms (1001 pts)
: fysmems sc [/

NOTE:
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FCC ID: VOB-P2523

DATE: JULY 12, 2016

9.3.

LIMITS

99% BANDWIDTH

None; for reporting purposes only.

TEST PROCEDURE

The transmitter output is connected to the spectrum analyzer. The RBW is set to 1% to 3% of
the 99 % bandwidth and to 1% of the span. The VBW is set to 3 times the RBW. The sweep
time is coupled. The spectrum analyzer internal 99% bandwidth function is utilized.

RESULTS

99% BANDWIDTH PLOTS AND TABLE

99% TEST RESULT TABLE LOW CHANNEL
A 10:17:95 M D 0%, 2014
| Center Freq: 2.402000000 GHz Radio 5td: None Frequency
= Trig: Fras Run Avg[Hold: 100100
I HFGainlow  #Amen: 10 4B Radic Device: BTS
Ref Offset 1166 dB
‘\(”:‘:E-J v Ref 20.00 dBm
Center Freq|
2.402000000 GHz|
Frequency 99% Bandwidth
Channel
(MHz) (MHz)
Low 2402 1.0607
Middle 2440 1.0603 __
ep
. 500.000 kHz|
H 19 h 2480 1.0623 e avr oo te. #VBW 91 kHz Swese:ar':;l:“r:: — en
Occupied Bandwidth Total Power 2.52 dBm FreqOffset|
1.0607 MHz o
Transmit Freq Error 29.369 kHz OBW Power 99.00 %
x dB Bandwidth 642.1 kHz x dB -6.00 dB
[/
MID CHANNEL HIGH CHANNEL
e & Frequency | Center F;aq‘:.zmnunm e Frequency
= Trig: AvglHold: 100100 == Trig: Fras Run Avg[Hold: 100100
HFGainlow  BAtten: 10 dB Radie Device; BTS HFGainlow  #Atten: 32 dB
Ref Offset 1165 0B Ref Offset 1166 dB
Il[‘.l:a.\ v Ref 20.00 dBm ‘\(”:‘:E-J v Ref 20.00 dBm
Center Freq| Center Freq|
2440000000 GHz 2.480000000 GHz|
CF Step CF Step
500.000 kHz| 500.000 kHz|
Center 2.44 GHz Span 5 MHz| |aute Man| [Center 2.48 GHz Span 5 MHz| |auto Man|
#Res BW 30 kHz #VBW 91 kHz Sweep 16.8 ms [#Res BW 30 kHz #VBW 91 kHz Sweep 16.8ms
QOccupied Bandwidth Total Power 4,28 dBm Freq Offset| Occupied Bandwidth Total Power 3.85 dBm Freq Offset|
1.0603 MHz o 1.0623 MHz o
Transmit Freq Error 23.539 kHz OBW Power 99.00 % Transmit Freq Error 17.802 kHz OBW Power 99.00 %
x dB Bandwidth 654.1 kHz xdB -6.00 dB x dB Bandwidth 526.1 kHz x dB -6.00 dB
[Car ) [

NOTE:
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9.4. OUTPUT POWER

LIMITS

FCC §15.247 (b)

The maximum antenna gain is less than or equal to 6dBi, therefore the limit is 30 dBm.

RESULTS

OUTPUT POWER PLOTS AND TABLE

OUTPUT POWER TEST RESULT TABLE LOW CHANNEL
RL IRIAT
) #Avg Type: RMS Frequency
Fosion © Atien:32 48
Auto Tune
Ref Offset 11.65 dB.
0 dBidiv Ref 32.00 dBm
CenterFreq
Peak Power o] . 2402000000 GHz
Frequency . Limit | Margin
Channel Reading .
(MHz) (dBm) | (dB) _ —
(dBm) 2.400600000 GHz|
| | | L StopF:
Low 2402 5.550 30 -24.45 2acssanono i
Middle 2440 6.222 30 -23.78 _ cF Step
300,000 kHz
. lauta Man|
High 2480 5.870 30 -24.13
Freq Offset|
O Hz|
Center 2.402000 GHz ‘Span 3.000 MHz
#Res BW 3.0 MHz #VBW 3.0 MHz Sweep 1.00 ms (1001 pts)
= Tgsmans
MID CHANNEL HIGH CHANNEL
AL LI RL SHeED AT
| #hvg Type: RMS Frequency | g Type: RMS Frequency
PHO: Fast 50 11 i Fast (5o T7ig: Free Run
(FGainLaw  Atten:32 dB FGainlow ©  Alten:32 dB
y 736 GHz Auto Tune| 1kr1 2.479 7 . Auto Tune
Ref Offset 1165 dB J Ref Offset 1165 dB. Ryt
;l:db.‘.u Ref 32.00 dBm £ > Jd-, v Ref 32.00 dBm
Center Freq CenterFreq
2440000000 GHz| 2480000000 GHz|
e! StartFreq| Q ) StartFreq|
2438500000 GHz| . 24TBE00000 GHz|
StopFreq| I I Stop Freg|
2441500000 GHz| 2481500000 GHz|
CF Step { CF Step
300.000 kHz| 300,000 kHz
Auto Man lAuta Man|
Freq Offset| . Freq Offset|
0 Hel O Hz|
Center 2.440000 GHz Span 3.000 MHz Center 2480000 GHz Span 3.000 MHz
#Res BW 3.0 MHz #VBW 3.0 MHz Sweep 1.00 ms (1001 pts) #Res BW 3.0 MHz #VBW 3.0 MHz Sweep 1.00 ms (1001 pts)
s s wsa s

NOTE:
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AVERAGE POWER

LIMITS

None; for reporting purposes only.

TEST PROCEDURE

The transmitter output is connected to a power meter.

RESULTS

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

AVERAGE POWER

Channel Frt:'c\|nl|1-lezl;cy AV power (dBm)
Low 2402 5.44
Middle 2440 6.08
High 2480 5.23

NOTE: --
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9.6. POWER SPECTRAL DENSITY

LIMITS

FCC §15.247 (e)

The power spectral density conducted from the transmitter to the antenna shall not be greater
than 8 dBm in any 3 kHz band during any time interval of continuous transmission.

RESULTS

POWER SPECTRAL DENSITY PLOTS AND TABLE

POWER SPECTRAL DENSITY TEST RESULT TABLE LOW CHANNEL
e , e Ce
] #hvg Type: RMS L BEETET Frequency
TENE S mnw s el
TS Auto Tune
Ref Offset 11,65 dB.
19 dBydiv Ref 32.00 dBm
CenterFreq
2402000000 GHz|
Frequenc Limit | Margin
Channel (:'AHZ) Y| psD (dBm) | dg) —
2400800000 GHz|
6‘ Stop Freq
Low 2402 -8.42 8 -16.42 e 2.403500000 G
\ t]
Middle 2440 -8.07 8 -16.07 fh CF Step
{I I 300.000 kHz|
. lauta Man|
High 2480 -8.09 -16.09 ]
Freq Offset
0 Hz|
W =“
Center 2.402000 GHz Span 3.000 MHz
#Res BW 3.0 kHz #VBW 10 kHz Sweep 316 ms (1001 pts)
sc fgemns
MID CHANNEL HIGH CHANNEL
"L LI RL e —
Hhvg Type: RMS Frequency ] #Aug Type: RMS Frequancy
PNO: Wide Lo TNIGF P0: Wide (5 Tig: Free Run
IFGainLew  Amen:32 dB Woainlaw — Amen:32 d5
Auto Tune; Auto Tune|
Ref Offset 1165 dB Ref Offset 11,65 dB.
[0 gBidiv Ref 32.00 dBm 19 dBydiv Ref 32.00 dBm
Center Freq CenterFreq
2440000000 GHz| 2480000000 GHz|
StartFreq| StartFreq
2.438600000 GHz| 2478600000 GHz|
Q Stop Freq| \9‘ Stop Freq
:‘Iﬁ')!!‘ O it 2.441500000 GHz| L [T 2.481500000 GHz|
; | B CF Step " LN CF Step
300.000 kHz| I ‘300.000 kHz|
1 Auto Man, A lauta Man|
y Freq Offset ‘ ) Freq Offset
h " 0 Hz| 0 Hz|
Center 2.440000 GHz Span 3.000 MHz Center 2480000 GHz Span 3.000 MHz
#Res BW 3.0 kHz #VBW 10 kHz Sweep 316 ms (1001 pts) #Res BW 3.0 kHz #VBW 10 kHz Sweep 316 ms (1001 pts)
o s a Gy
NOTE:

Page 18 of 38

UL VERIFICATION SERVICES INC. FORM NO: CCSUP47011
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-E6V2 DATE: JULY 12, 2016
FCC ID: VOB-P2523

9.7. CONDUCTED SPURIOUS EMISSIONS

LIMITS

FCC §15.247 (d)

Output power was measured based on the use of a peak measurement, therefore the required
attenuation is 20 dB.

RESULTS
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REPORT NO: 14U19497-E6V2 DATE: JULY 12, 2016
FCC ID: VOB-P2523

BANDEDGE AND SPURIOUS EMISSIONS PLOTS

AL 3 v SN SPLAITO| EB aPMDGE 05, 14 AL W T S FUA 10| 028 AR U5, 2018
#Avg Type: RMS Tace S¢| Frequency ] #Avg Type: RMS e To|  Frequency
5 Trig: Free Rui e & 5 : TP s
Pt ™ M2 48 oerlP FGainow * Aren: 32 4B cetlP
2 Auto Tune| " Y = Auto Tune
— Mkr1 2.400 00 GHz — Mkr1 2.440 018 GHz
10¢Bidl Ref 32.00 dBm ~47.96 dBm 10 dedly  Ref 32.00 dBm 6.122 dBm
Log Log
Center Freq| CenterFreq|
2.400000000 GHz| 2.440000000 GHz
1
StartFreq| ’ StartFreq|
2395000000 GHz 2.439000000 GHz
Stop Freq Stop Freq|
2.405000000 GHz 2.441000000 GHz
CFStep i | | I | s CF Step
1.000000 MHz| 200,000 kHz
lAuto Man lauta Man
. . . P — Freq Offset| i FreqOffset
Center 2.400000 GHz Span 10.00 MHz Center 2.440000 GHz ‘Span 2.000 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 5.00 ms (1001 pts) #Res BW 100 kHz #VBW 300 kHz Sweep 1.00 ms (1001 pts)
sc s sc [
RL B |wa o SENEENT BLIGHAL 1127:37 Mpec RL T SEVEENT LA
Whvg Type: RMS Tace Frequency | Hhvg Type: RMS Frequency
IO Wide (0 T i Fasi [y 1719 Fres Run
FGain:Law Atten: 32 dB. I GainLow Atten: 32 dB.
y 5 = Auto Tune| - = Auto Tune
Ref Offset 1165 dB Mkr1 2.483 50 GHz Ref Offset 11,55 ¢B Mkr1 2.393 GHz
0eBidlv Ref 32.00 dBm -48.219 dBm j0gaiay_ Ref 32.00 dBm 4.31 dBm|
Log og
Center Freq| Center Freq|
2483600000 GHz " 13015000000 GHz,
StartFreq| StartFreq|
2478500000 GHz 30.000000 MHz|
Stop Freq s o st e — e Stop Freq
2488500000 GHz 26.000000000 GHz|
= | Start 30 MHz Stop 26.00 GHz.
; T T T i T L L#Res BW 100 kHz #VBIW 300 kHz Sweep 2485 (1001 pts) | 2 sor00mmeier)
San I S S 111 O T M TS V| |52 Man
N1t 2.393 GHz 431 dBm
1 2 N 1 f £.886 GHz 43.16 dBm
, O SO | " A AP e FreqOffset 1 FreqOffset|
Lo iR Sl e S S R e e o 4 il
8
7
]
El
Center 2.483500 GHz Span 10.00 MHz ﬁ
#Res BW 100 kHz #VBW 300 kHz Sweep 5.00 ms (1001 pts) 12
s s wsa Ly
RL B |wa o SENEENT BLIGHAL RL T SEVSENT LIGHATO
Whvg Type: RMS Frequency | BAva Type: RMS Frequency
PO Fasi oo TG i Fasi [y 1719 Frea Run
IFGain:Law Atten: 32 dB. I GainLow Atten: 32 dB
= = Auto Tune| 5 = Auto Tune
S O A MKrZ 16.755 GHZ Ref Omset 1185 4B Mkr2 20,520 GHZ
10 cBia_Ref 32,00 dBm ~41.90 dBm| 1092y Ref 32.00 dBm ~41.046 dBm
] og
Center Freq| - CenterFreq|
ok T T T T T 13.016000000 GHz E {}1 13015000000 GHz,
StartFreq| StartFreq|
30000000 MHz| 30.000000 MHz|
B L S T O AP P Y i StopFreg| P ot e o StopFreq
26.000000000 GHz 26.000000000 GHz|
| Start 30 MHz Stop 26.00 GHz. CFStep [Start 30 MHz Stop 26.00 GHz. CF Step
[#Res BW 100 kHz #VBW 300 kHz Sweep 2485 (1001pts) | 3 557000000 GHz| #Res BW 100 kHz #VBW 300 kHz Sweep 2.48 s (1001 pts)|| 5 557000000 GHz.
Polentelilsal L o Lot o e SRR Man | I 1T O Y ST [0 Man
1N 11 2440 GHz 397 dBm 1N T 2.484 GHz 4,942 dBm
. N 1T 16,758 GHz 41.90 dBm izl N f 20520 GHz -41.046 dBm
i FreqOffset| : Freq Offset|
5 0Hz 5 0Hz
& 8
T 7
8 8
9 El
10 10
" 1
12 12
s Cysmans. wsa ysmns

NOTE:
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REPORT NO: 14U19497-E6V2

FCC ID: VOB-P2523

DATE: JULY 12, 2016

10. RADIATED TEST RESULTS

LIMITS AND PROCEDURE

FCC §15.205 and §15.209
Frequency Range Field Strength Limit Field Strength Limit
(MH2z) (uV/m) at3 m (dBuV/m) at 3 m
30 - 88 100 40
88 - 216 150 43.5
216 - 960 200 46
Above 960 500 54

TEST PROCEDURE

The EUT is placed on a non-conducting table 80 cm above the ground plane for below 1GHz
and 150cm for above 1GHz. The antenna to EUT distance is 3 meters. The EUT is configured in
accordance with ANSI C63.10. The EUT is set to transmit in a continuous mode.

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

For measurements above 1 GHz the resolution bandwidth is set to 1 MHz, then the video
bandwidth is set to 1 MHz for peak measurements and add duty cycle factor for average
measurements. Duty cycle factor = 10 log (1/x). For this sample: DCF = 10log (1/0.624)=2.05dB

The spectrum from 1GHz to 26 GHz is investigated with the transmitter set to the lowest,
middle, and highest channels in the 2.4 GHz band.

The frequency range of interest is monitored at a fixed antenna height and EUT azimuth. The
EUT is rotated through 360 degrees to maximize emissions received. The antenna is scanned

from 1 to 4 meters above the ground plane to further maximize the emission. Measurements are
made with the antenna polarized in both the vertical and the horizontal positions.

RESULTS
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REPORT NO: 14U19497-E6V2 DATE: JULY 12, 2016
FCC ID: VOB-P2523

10.1. TRANSMITTER ABOVE 1 GHz

RESTRICTED BANDEDGE (LOW CHANNEL)

HORIZONTAL PEAK AND AVERAGE PLOT

12KUL FREMONT, 3m Chombsr 5 Dec 20814 21:38:31
Restricted Bandedge
= Project Numker: 14019497
1 ClientiNvidia
Config:EUT with AC Charger
Made:BLE BE H 2402
185 Tested by:J, Jackson
95
L
t 85
o
N
L Peok Lipnit CdBulim2 //\
o 7E
T
3 65
)
o
= 55 Average; Limit CdBulJ/ml { \\
st B A el sl b o v—— \M endents
45 Fid 3 1
35
231 18, SMH=z ./ 2.415
Frequency (GHz)
Range (Giz) Det ROl B A Tp Sucep Pts #oups/Mode  Pasition Range (Giz) et FEU VI fwg Tup Sueep Pis Fopsfads  Fosition
123172415 PERK  IMC-3) 3 Pur AglRMS)  AubosCpled 8081 [nf/MAH 153 dege 197 en | 2:2.01°2.415 AUER  INC-3dB) M Pur AvolRMS)  AuiorCpled 9B 1BI/TAUG 153 dega 197 on ff
BLE BE H 2482.DAT 39763 12 Junm 2614 Rev 9.5 B9 May 2814
Marker Frequency Meter Det AF Amp/Cbl/F DC Corr Corrected Average Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading T119 Itr/Pad (dB) Reading Limit (dB) (dBuV/m) (dB) (Degs) (cm)
(dBuV) (dB/m) (dB) (dBuV/m) (dBuV/m)
2 2.324 43.17 PK 31.9 -23.1 0 51.97 - - 74 -22.03 153 197 H
4 2.369 31.28 RMS 32 -23.1 241 42.28 54 -11.72 - - 153 197 H
1 2.39 40.1 PK 32.1 -23.1 0 49.1 - - 74 -24.9 153 197 H
3 2.39 30.4 RMS 321 -23.1 21 415 54 -125 - - 153 197 H
* - indicates frequency in CFR15.205/IC 8.10 Restricted Band
PK - Peak detector
RMS - RMS detection
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REPORT NO: 14U19497-E6V2 DATE: JULY 12, 2016
FCC ID: VOB-P2523

RESTRICTED BANDEDGE (LOW CHANNEL)

VERTICAL PEAK AND AVERAGE PLOT

IEEUL FREMONT, 3m Chomber 5 Dec 2814 21:49:32
Restricted Bondedge
15 PI"EI)JEI:t NLIAmk?er: 14019497
ClientiNvidia
Config:EUT with AC Charger
Mode:BLE BE V 2482
185 Tested by:J, Juckson
g5
6 85 ﬂ
T
0 Peok Limit CdBuliml
> 75
3
3 65
Z
55 Average Limit (dBulU/ml
WA L WMMW%WWWMWWMMWMJ} \mem
45 )
y 3 /
35
2. 31 1@.5MH=z/ 2.415
Frequency (GHz)
Range (6Hz) et Rl VB fvg Typ Sueep Pts 45upc/ode  Pasition Ronge (GHz)! Dei RAU VB fug Tup Sueep Pis owps/Made  FPositian
1:2.31-2.415 PERK  IM(-3dB) 3 Pur Avg(RHS futo/Cpled  BBE1  Inf/MAXH 323 depe 131 om V| 2:2,31-2.415 AUER  THC-3dB)  3M Pur Avg(RMD) futo/Cpled 6331 10B/TAVS 325 degs 13| en V
BLE BE U 2482.DAT 39763 12 Jun 2614 Rev 9.5 B9 May 2814
Marker Frequency Meter Det AF Amp/Cbl/F DC Corr Corrected Average Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading T119 Itr/Pad (dB) Reading Limit (dB) (dBuV/m) (dB) (Degs) (cm)
(dBuV) (dB/m) (dB) (dBuV/m) (dBuV/m)
4 2.355 31.11 RMS 32 -23.1 21 4211 54 -11.89 - - 325 131 \
2 2.36 42.69 PK 32 -23.1 0 51.59 - - 74 -22.41 325 131 \
1 2.39 38.88 PK 32.1 -23.1 0 47.88 - - 74 -26.12 325 131 \
3 2.39 30.09 RMS 32.1 -23.1 2.1 41.19 54 -12.81 - - 325 131 \

* - indicates frequency in CFR15.205/IC 8.10 Restricted Band
PK - Peak detector
RMS - RMS detection
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REPORT NO: 14U19497-E6V2 DATE: JULY 12, 2016
FCC ID: VOB-P2523

RESTRICTED BANDEDGE (HIGH CHANNEL)

HORIZONTAL PEAK AND AVERAGE PLOT

IEEUL FREMONT, 3m Chomber 5 Dec 2814 21.268:28
Restricted Bondedge
15 PI"EI)JEI:t NLIAmk?er: 14019497
ClientiNvidia
Config:EUT with AC Charger
Mode:BLE BE H 2488
185 Tested by:J, Jackson
95 I
3 /
T 85
o
N
R ﬁ \\ Feak Limit CdBul/m2
T
2 B5
g
= Average Limit (dBul/m]
- il smimahsosob el
I } 4
4 y, 3 o
&
35
2.46 1a. 3MH=z/ 2.563
Frequency (GHz)
Ronge (6Hz) et Rl VB fvg Typ Sueep Pts 45upc/ode  Pasition Renge (GHz) Dei RAU VB fug Tup Sueep Pis owps/Made  FPosition
112, 46-2.563 PERK  IM(-3dB) 3 Pur Avg(RHS futo/Cpled  BBE1  Inf/MAXH 64 degs 353 em H | 2:2,45-2.583 AUER  THC-3dB)  3M Pur Avg(RMD) futo/Cpled 6331 108/TAUS B4 degs 331 oo H
BLE BE H 2488.DAT 39763 12 Jun 2614 Rev 9.5 B9 May 2814
Marker Frequency Meter Det AF Amp/Cbl/F DC Corr Corrected Average Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading T119 Itr/Pad (dB) Reading Limit (dB) (dBuV/m) (dB) (Degs) (cm)
(dBuV) (dB/m) (dB) (dBuV/m) (dBuV/m)
1 2.484 39.96 PK 32.3 -22.8 0 49.46 - - 74 -24.54 64 353 H
3 2.484 30.24 RMS 32.3 -22.8 21 41.84 54 -12.16 - - 64 353 H
2 2.553 42.87 PK 324 -22.7 0 52.57 - - 74 -21.43 64 353 H
4 2.562 31.26 RMS 324 -22.7 21 43.06 54 -10.94 - - 64 353 H

* - indicates frequency in CFR15.205/IC 8.10 Restricted Band
PK - Peak detector
RMS - RMS detection
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REPORT NO: 14U19497-E6V2 DATE: JULY 12, 2016
FCC ID: VOB-P2523

RESTRICTED BANDEDGE (HIGH CHANNEL)
VERTICAL PEAK AND AVERAGE PLOT

~UL FREMONT, 3m Chomber

|2 5 Dec 2814 21.28:26
Restricted Bondedge
= Project Numker: 14019497
11 ClientiNvidia
Config:EUT with AC Charger
Mode:BLE BE V 2480
185 Tested by:J, Jackson
a5
e
T
T S A | Feak Limit CdBul/m2
&
3
tg E’: ,,,,, -
T
Average Limit (dBul/m]
55
o g
4
45 3 4 |
35
2.4d6 18. 3MHz/ 2.563
Frequency (GHz)
Fonge (Gii2) et FEW VBl g Tgp Sueep Pts 4iwpsiiode  FPosition Range (@127 Dot 60 Wl g Tup Sueep Pls  Fowpe/fode  Fositian

BLE_BE_\_2488.0AT 39763 12 Jun 2A14

Rev 9.5 A9 Moy 2814

VERTICAL PEAK AND AVERAGE DATA

Marker Frequency Meter Det AF Amp/Cbl/F DC Corr Corrected Average Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading T119 Itr/Pad (dB) Reading Limit (dB) (dBuV/m) (dB) (Degs) (cm)
(dBuv) (dB/m) (dB) (dBuV/m) (dBuV/m)
1 2.484 41.86 PK 32.3 -22.8 0 51.36 - - 74 -22.64 309 290 \
3 2.484 30.61 RMS 32.3 -22.8 2.1 42.21 54 -11.79 - - 309 290 \
2 25 42.7 PK 32.3 -22.7 0 52.3 - - 74 -21.7 309 290 \
4 2.529 31.15 RMS 324 -22.6 2.1 43.05 54 -10.95 - - 309 290 \
* - indicates frequency in CFR15.205/IC 8.10 Restricted Band
PK - Peak detector
RMS - RMS detection
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REPORT NO: 14U19497-E6V2
FCC ID: VOB-P2523

DATE: JULY 12, 2016

HARMONICS AND SPURIOUS EMISSIONS

SPURIOUS (LOW CHANNEL)

HORIZONTAL PLOT

| WDUL FREMONT, 3m Chamber 5 Dec 2014 18:45:208
%}
Radioted Emissions 3-Meters
Project Number:14U13497
180 Client:Nvidia
Config EUT with AC Charger
Mode :BLE HARM Low Ch.
ag Tested by:J. Jackson
80
B Peok Limit (dBuU/m
3
c 78
n}
N
n
£ 6@ :
~ Avg Limit (dBul/m
E
3 58
3 2
3 | a MMWW”W
48 “ el
L P s i 2 Moy P )
bR g g
38
20
1 14 18
Frequency (GHz)
Range (@) Tt R [T Sueep Plo  ¥oups/fods  Position Range (Ghi) Dot R0 U Avg Ty Swep  Plo Feps/fode Position
13 PERK  INC-3) Bk Log-PurlUide) Auto/Cpled BOBI  Inf/MAXH  B-360degs H | 3:3-18 PEAK  IH(-38) 30k LogPurllideo) futo/Cpled 16k  Inf/WAH  B-3Bde
FCC Part!S Subpart C 248BMHz Spurious Emissions with Average Scan.TST 38763 12 Jun 2814 Rev 9.5 22 Jul 2814
| 1'_/‘UL FREMONT, 3m Chamber 5 Dec 20814 18:45:208
[z}
Rodioted Emissions 3-Meters
Project Number:14U13497
180 Client:Nvidia
Config EUT with AC Charger
Mode :BLE HARM Low Ch.
ag Tested by:J. Jackson
80 - -
Peak Limit (dBulU/m
578
"
L
[}
= 60
2 ﬁvg Limit (dBuU/m
3
o 5
2 5@ 2
el
= 4
Q
4@ DV SRS SO SO N T
2
38
20
1 14 18
Frequency (GHz)
Range (@) Tt R VB g Tep Sueep Plo ¥oups/fods  Position Range (Ghi) Dot R0 U v Twp Swep  Plo Feps/fode Position
FCC Part!S Subpart C 2488MHz Spurious Emissions with Average Scan.TST 33763 12 Jun 2B14 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-E6V2 DATE: JULY 12, 2016
FCC ID: VOB-P2523

TRACE MARKERS
Marker Frequency Meter Det AFT119 Amp/Cbl/FI DC Corr Corrected Avg Limit Margin Peak Limit PK Azimuth Height Polarity
(GHz) Reading (dB/m) tr/Pad (dB) (dB) Reading (dBuV/m) (dB) (dBuV/m) Margin (Degs) (cm)
(dBuV) (dBuV/m) (dB)
2 * 4.804 40.25 PK 34.1 -30.3 0 44.05 - - 74 -29.95 0-360 100 H
5 *4.805 44.56 PK 3441 -30.3 0 48.36 - - 74 -25.64 0-360 200 Vv
1 1.77 34.16 PK 29.8 -23.3 0 40.66 - - - - 0-360 100 H
4 1.909 33.86 PK 31.3 -23.1 0 42.06 - - - - 0-360 100 \
3 6.499 31.39 PK 35.5 -29.9 0 36.99 - - - - 0-360 200 H
6 6.896 30.33 PK 35.6 -28.5 0 37.43 - - - - 0-360 200 \
* - indicates frequency in CFR15.205/IC 8.10 Restricted Band
PK - Peak detector
Radiated Emissions
Frequency Meter Det AF Amp/Cbl/ DC Corrected Avg Limit Margin Peak PK Azimuth Height Polarity
(GHz) Reading T119 Fitr/Pad Corr Reading (dBuV/m) (dB) Limit Margin (Degs) (cm)
(dBuV) (dB/m) (dB) (dB) (dBuV/m) (dBuV/m) (dB)
*4.804 45.36 PK2 34.1 -30.3 0 49.16 - - 74 -24.84 0 233 H
*4.804 36.23 MAv1 34.1 -30.3 2.1 42.13 54 -11.87 - - 0 233 H
* 4.805 47.06 PK2 34.1 -30.3 0 50.86 - - 74 -23.14 147 243 \
* 4.804 39.85 MAvA1 34.1 -30.3 2.1 45.75 54 -8.25 - - 147 243 \

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

NOTE:
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REPORT NO: 14U19497-E6V2 DATE: JULY 12, 2016
FCC ID: VOB-P2523

SPURIOUS (MID CHANNEL)

HORIZONTAL PLOT

| 1'_AUL FREMONT, 3m Chamber 5 Dec 2014 19:30:24
5]
Rodioted Emissions 3-Meters
Project Number:14U13497
180 Client:Nvidia
Config EUT with AC Charger
Mode:BLE HARM Mid Ch.
ag Tested by:J. Jackson
86 -
B Peak Limit (dBulU/m
a
t 70
n}
N
T
£ 66
- 9\9 Limit (dBuU/m
E
~
A
3 5@
[as}
° 1
48 b " ¥ sl
T -l < ) T T
LD g Y W“W b
e o A
30 -
26
1 18 18
Frequency (GHz)
Range (612) Dt Rl VB fvg Typ Saep Pls  Soups/fode  Fosition Ronge (GF) Dot B W fvg Typ Sweep Pts  Fups/Mods  Fosition
113 PEFK  INC-3) Bk Log-PurlUideo) Auto/Cpled BOBI  Inf/MAXH  B-360degs H | 3:3-18 PEAK  IH(-38) 30k LogFurllideo) futo/Cpled 6k  InP/MAH  B-3Bdegs H
FCC Part!S Subpart C 2408MHz Spurious Emissions with Average Scan.TST 39763 12 Jun 2614 Rev 9.5 22 Jul 2814
| 1'_AUL FREMONT, 3m Chamber 5 Dec 2014 19:30:24
5]
Rodioted Emissions 3-Meters
Project Number:14U13497
180 Client:Nvidia
Config EUT with AC Charger
Mode:BLE HARM Mid Ch.
ag Tested by:J. Jackson
86 -
Peak Limit (dBulU/m
578
"
L
[}
- 66
2 9\9 Limit (dBuU/m
3
A
2 5@
el
4 '
49 : 3 & L UL
9 o)
30
26
1 18 18
Frequency (GHz)
Range (61) Tt Rl VB fvg Typ Sueep Pls  Soups/fods  Fosition Ronge (GFi) Dot RO W fvg Tup Sweep Pts  Fups/Mods  Fosition
FCC Part!S Subpart C 2408MHz Spurious Emissions with Average Scan.TST 39763 12 Jun 2614 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-E6V2 DATE: JULY 12, 2016
FCC ID: VOB-P2523

TRACE MARKERS
Marker Frequency Meter Det AF T119 Amp/Cbl/FI DC Corr Corrected Avg Limit Margin Peak Limit PK Azimuth Height Polarity
(GHz) Reading (dB/m) tr/Pad (dB) (dB) Reading (dBuV/m) (dB) (dBuV/m) Margin (Degs) (cm)
(dBuV) (dBuV/m) (dB)
2 *4.88 32.23 PK 34 -30.2 0 36.03 - - 74 -37.97 0-360 200 H
5 *4.881 35.04 PK 34 -30.2 0 38.84 - - 74 -35.16 0-360 200 \
4 1.781 33.64 PK 29.9 -23.4 0 40.14 - - - - 0-360 200 \
1 1.922 33.64 PK 31.3 -23.2 0 41.74 - - - - 0-360 200 H
3 6.04 31.11 PK 35.3 -29.3 0 37.11 - - - - 0-360 200 H
6 6.329 30.88 PK 35.4 -29 0 37.28 - - - - 0-360 100 Vv
* - indicates frequency in CFR15.205/IC 8.10 Restricted Band
PK - Peak detector
Radiated Emissions
Frequency Meter Det AF Amp/Cbl/ DC Corrected Avg Limit Margin Peak PK Azimuth Height Polarity
(GHz) Reading T119 Fitr/Pad Corr Reading (dBuV/m) (dB) Limit Margin (Degs) (cm)
(dBuV) (dB/m) (dB) (dB) (dBuV/m) (dBuV/m) (dB)
*4.88 41.54 PK2 34 -30.2 0 45.34 - - 74 -28.66 351 282 H
*4.88 30.35 MAv1 34 -30.2 2.1 36.25 54 -17.75 - - 351 282 H
*4.878 41.15 PK2 34 -30.2 0 44.95 - - 74 -29.05 172 130 Vv
*4.88 29.59 MAv1 34 -30.2 2.1 35.49 54 -18.51 - - 172 130 \

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

NOTE:
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REPORT NO: 14U19497-E6V2 DATE: JULY 12, 2016
FCC ID: VOB-P2523

SPURIOUS (HIGH CHANNEL)

HORIZONTAL PLOT

| 1'_AUL Fremont,5m Chamber B 5 Dec 2014 20:49:16
%}
Rodioted Emissions 3-Meters
Project Number:14U13497
180 Client:Nvidia
Config EUT with AC Charger
Mode :BLE HARM High Ch.
ag Tested by:J. Jackson
80
Peak Limit (dBuU/m
78
‘e
~
S 6o
@ Avg Limit (dBuU/m)
50
1 ” HWWM
48 g 3 pp—_L e
W = A v
T Ty L W
A et
30
20
1 14 18
Frequency (GHz)
Range (@) Tt R [T Sueep Plo  ¥oups/fods  Position Range (Gfi) Dot R0 U Avg Twp Swep  Plo Feps/fode Fosition
113 PEFK  INC-3) Bk Log-PurlUideo) Auto/Cpled BOBI  Inf/MAXH  B-360degs H | 3:3-18 PEAK  IH(-38) 30k LogFurllideo) futo/Cpled 6k  InP/MAH  B-3Bdegs H
BLE_HARM_ 2486 .DAT 38763 12 Jun 2814 Rev 9.5 22 Jul 2814
| 1'_AUL Fremont,5m Chamber B 5 Dec 2014 20:49:16
%}
Rodioted Emissions 3-Meters
Project Number:14U13497
180 Client:Nvidia
Config EUT with AC Charger
Mode :BLE HARM High Ch.
ag Tested by:J. Jackson
80
Peak Limit (dBuU/m
78
‘e
~
S 6o
@ Avg Limit (dBulU/m>
50
g
40 5 VPR S S SO PRI V1Tl
Q (=}
30
20
1 14 18
Frequency (GHz)
Range (@) Tt R VB g Tep Sueep Plo ¥Gups/fods  Position Range (Gfi) et R0 U v Twp Swep  Plo Feps/fod  Position
BLE_HARM_ 2486 .DAT 38763 12 Jun 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-E6V2 DATE: JULY 12, 2016
FCC ID: VOB-P2523

TRACE MARKERS
Marker Frequency Meter Det AFT119 Amp/Cbl/FI DC Corr Corrected Avg Limit Margin Peak Limit PK Azimuth Height Polarity
(GHz) Reading (dB/m) tr/Pad (dB) (dB) Reading (dBuV/m) (dB) (dBuV/m) Margin (Degs) (cm)
(dBuV) (dBuV/m) (dB)
2 *4.96 3212 PK 34 -31 0 35.12 - - 74 -38.88 0-360 200 H
5 *4.96 35.16 PK 34 -31 0 38.16 - - 74 -35.84 0-360 200 \
1 1.907 33.34 PK 31.3 -23.2 0 41.44 - - - - 0-360 200 H
4 1.988 34.08 PK 31.6 -23.2 0 42.48 - - - - 0-360 200 \
3 6.158 31.71 PK 35.3 -29.7 0 37.31 - - - - 0-360 200 H
6 6.322 31.32 PK 354 -29.3 0 37.42 - - - - 0-360 200 \
* - indicates frequency in CFR15.205/IC 8.10 Restricted Band
PK - Peak detector
Radiated Emissions
Frequency Meter Det AF Amp/Cbl/ DC Corrected Avg Limit Margin Peak PK Azimuth Height Polarity
(GHz) Reading T119 Fitr/Pad Corr Reading (dBuV/m) (dB) Limit Margin (Degs) (cm)
(dBuV) (dB/m) (dB) (dB) (dBuV/m) (dBuV/m) (dB)
*4.96 42.56 PK2 34 -31 0 45.56 - - 74 -28.44 125 153 H
*4.96 30.63 MAv1 34 -31 2.1 35.73 54 -18.25 - - 125 153 H
*4.959 44.21 PK2 34 -31 0 47.21 - - 74 -26.79 140 258 Vv
*4.96 34.23 MAv1 34 -31 2.1 39.33 54 -14.67 - - 140 258 \

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

NOTE:
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REPORT NO: 14U19497-E6V2
FCC ID: VOB-P2523

DATE: JULY 12, 2016

10.1.

TRANSMITTER BELOW 1 GHz

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

HORIZONTAL PLOT

95UL Fremont,5m Chamber A 5 Dec 2014 22:43:31
Rodioted Emissions — 3 Meters
85 PF?JE:t Nlemk‘)Er-: 14019497
Client:Nvidia
Config:EUT/ Charger
Mode :BLE <1GHz
75 Tested by:0. Stoelting
6|:
55
2 ’_
~
> 4|: ¢
5 e NG |< 1V P
@
el
35 i
qd
25 q
15 % /\ 1
5 P
W
34 184 189686
Frequency (MHz)
Range (H12) ot R VB g Typ Sucen Plo  ¥Gups/fods  Pasition Range (i) Dot R U Avg Typ Sweep  Plo Feps/fode  Position
1:30-260 PEFK  12Bc(-60) 1N Log-Pur(Video) BB1/MHz  4BBI  Inf/MXH  B-380degs H | 3:286-100 PERK  10Bk(-68) I Log-Fur(Uideo) .BBIs/MHz  83B1  [nf/WAXH  B-35Bdegs H
FCC Part 15 Subpart C 30-1888MHz, TST 38915 15 Jul 2814 Rev 9.5 22 Jul 2814
95UL Fremont,5m Chamber A 5 Dec 2014 22:43:31
Rodioted Emissions — 3 Meters
85 PF?JE:t Nlemk‘)Er-: 14019497
Client:Nvidia
Config:EUT/ Charger
Mode :BLE <1GHz
75 Tested by:0. Stoelting
6|:
55
2 ’_
~
ERL ‘
2 e N R G |< VP
2z 5
353 °6
o
a 4 ‘ 19
25 ) Q Q
! by A | J‘ "
Y | ’ [ )\
15 ¢ NI . . 4.~W Il th | #’
) L i p \
A L O \r " L"J i WW WW‘” )
5|
34 184 189686
Frequency (MHz)
Range (o) Tt R VB g Tep Sucep Plo ¥oups/fods  Position Range () Dot R0 U Avg Twp Swep  Plo Feps/fode Position
il PEFK  120k(-608) 1N Log-PurlUideo) .0B1/MHz  48BI  InP/HAX 7 4:208-1000 EAK 12Bk(-68) 1§ Log-Parllideo) BBI/M i WA B-360des
FCC Part 15 Subpart C 30-1888MHz, TST 38915 15 Jul 2814 Rev 9.5 22 Jul 2814

Note: --
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REPORT NO: 14U19497-E6V2 DATE: JULY 12, 2016
FCC ID: VOB-P2523

BELOW 1 GHz TABLE

Marker Frequency Meter Det AF T130 Amp/Cbl Correcte QPk Limit Margin | Azimuth | Height | Polarity
(MHz) Reading (dB/m) (dB/m) d (dBuV/m) (dB) (Degs) (cm)

(dBuV) Reading

(dBuV/m)
2 * 165.9575 46 PK 11.7 -30.2 27.5 43.52 -16.02 0-360 400 H
6 *111.26 52.82 PK 12.8 -30.4 35.22 43.52 -8.3 0-360 101 Vv
10 *240.4 44.65 PK 11.5 -29.7 26.45 46.02 -19.57 0-360 101 Vv
3 32.7625 45.48 PK 19.2 -31.2 33.48 40 -6.52 0-360 101 Vv
4 45.5125 47.06 PK 10.3 -31.1 26.26 40 -13.74 0-360 101 Vv
1 92.9 55.57 PK 8.3 -30.6 33.27 43.52 -10.25 0-360 400 H
5 104.885 56.69 PK 11.5 -30.5 37.69 43.52 -5.83 0-360 101 Vv
7 316.2 47.38 PK 13.9 -29.3 31.98 46.02 -14.04 0-360 101 H
8 396.6 47.14 PK 15.1 -29.1 33.14 46.02 -12.88 0-360 101 H
9 499.2 35.88 PK 17.6 -28.7 24.78 46.02 -21.24 0-360 200 H

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

PK - Peak detector

Note: --
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REPORT NO: 14U19497-E6V2 DATE: JULY 12, 2016
FCC ID: VOB-P2523

11. AC POWER LINE CONDUCTED EMISSIONS

LIMITS AND PROCEDURE

LIMITS
FCC §15.207 (a)
RSS-Gen 8.8
.. Conducted Limit (dBuV)
Frequency of Emission (MHz) Quasi-peak Average
0.15-0.5 66 to 56* 56 to 46*
0.5-5 56 46
5-30 60 50

*Decreases with the logarithm of the frequency.

TEST PROCEDURE

The EUT is placed on a non-conducting table 40 cm from the vertical ground plane and 80 cm
above the horizontal ground plane. The EUT is configured in accordance with ANSI C63.10.

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

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

RESULTS
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REPORT NO: 14U19497-E6V2 DATE: JULY 12, 2016
FCC ID: VOB-P2523

6 WORST EMISSIONS

LINE 1 PLOT

164

UL Fremaornt, CA CE Room 8 Dec ZB14 168724
i i i R i Conducted RFI Voltage

: : : | : Project No: 14019437
ElZl [ T Client Mome:Nvidia
: : : 3 : Mode | /Device:EUT/ AC Chorger (FABS5]
i i i 3 i Test Uolt/Freg: 128Voc/bBHz BLE
ST ] T—— A S S — Test By:R. Alegre

(5] R E—

(5] e — S

dBul

ol5|

Line-L1

o

2ol M

15 I I — I‘f I ‘ e WQ I Jd

Frequemncy [CMH=]
Ronge CMHz] Det  RBUCHz] UBWIHz]  Sweep Label Range [MHz] Det  RBWCHZ] UBWCHz]  Sueep Label
I:.15-38 PE/ 9k n/a RETER Line-L1
File: BLE ACPL.DAT

Trace Markers

Marker Frequency | Meter Det T24 IL L1 LC Cables Corrected CISPR 22 Margin to CISPR 22 Margin to
(MHz) Reading (dB) 1&3 (dB) Reading Class B Limit (dB) Class B Limit (dB)
(dBuV) dBuV QP Avg
1 159 48.31 PK 1.3 0 49.61 65.5 -15.89 - -
2 .159 34.96 Av 1.3 0 36.26 - - 55.5 -19.24
3 .3435 50.56 PK 5 0 51.06 59.1 -8.04 - -
4 .3435 38.79 Av 5 0 39.29 - - 49.1 -9.81
5 .681 46.36 PK 3 0 46.66 56 -9.34 - -
6 .681 29.37 Av .3 0 29.67 - - 46 -16.33
7 1.509 41.17 PK 2 A 41.47 56 -14.53 - -
8 1.509 28.47 Av 2 A 28.77 - - 46 -17.23
9 5.217 37.81 PK 2 A 38.11 60 -21.89 - -
10 5.217 19.37 Av 2 A 19.67 - - 50 -30.33
11 24.2295 30.87 PK .3 .3 31.47 60 -28.53 - -
12 24.558 35.93 PK .3 3 36.53 60 -23.47 - -
13 24.558 24.11 Av 3 .3 24.71 - - 50 -25.29
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REPORT NO: 14U19497-E6V2 DATE: JULY 12, 2016
FCC ID: VOB-P2523

LINE 2 PLOT

164

UL Fremornt, CA CE Foom 8 Dec ZB14 168724
i i i R i Conducted RFI Voltage

Project No: 14019437

Client Mome:Mvidig

Mode | /Device:EUT/ AC Chorger (PEBS5]
Test Uolt/Freg:128Voc/bBHz BLE
Test By:R. Alegre

Line-L2 dBul

15 I I — I‘f I ‘ e WQ I Jd

Frequency [MH=z]
Ronge CMHz] Det  RBUCHz] UBWIHz]  Sweep Label Range [MHz] Det  RBWCHZ] UBWCHz]  Sueep Label
I:.15-38 P/ 9k n/a REVER Line-L1
File: BLE ACPL.DAT

Trace Markers

Marker Frequency Meter Det T24 1L L2 LC Cables Corrected CISPR 22 Margin to CISPR 22 Margin to
(MHz) Reading (dB) 283 (dB) Reading Class B Limit (dB) Class B Limit (dB)
(dBuV) dBuV QP Avg

14 .1545 44.28 PK 1.4 0 45.68 65.8 -20.12 - -
15 .1545 22.64 Av 1.4 0 24.04 - - 55.8 -31.76

16 411 36.63 PK 4 0 37.03 57.6 -20.57 - -
17 A1 17.06 Av 4 0 17.46 - - 47.6 -30.14

18 1.2795 37.86 PK .2 A 38.16 56 -17.84 - -
19 1.2795 19.12 Av 2 A 19.42 - - 46 -26.58

20 8.7 38.43 PK 2 A 38.73 60 -21.27 - -
21 8.7 25.01 Av .2 A 25.31 - - 50 -24.69
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