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ATTESTATION OF TEST RESULTS

COMPANY NAME: NVIDIA
EUT DESCRIPTION: Portable Gaming Device
MODEL: P2523
SERIAL NUMBER: P2523-E02-S0929
DATE TESTED: NOVEMBER 21, 2014 - JUNE 20, 2016
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:

i e -.HHI_
L-j-fl':ﬁ}wu__,f —@—
J

DAN CORONIA KIYA KEDIDA
CONSUMER TECHNOLOGY DIVISION CONSUMER TECHNOLOGY DIVISION
PROJECT LEAD 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.

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)
36.5 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 2.14dB
Radiated Disturbance, 30 to 1000 MHz 4,98 dB
Radiated Disturbance, 1000 to 6000 MHz 3.86 dB
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. 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 Basic GFSK 9.75 9.44
2402 - 2480 Enhanced 8PSK 8.67 7.36

Note: GFSK, Pi/4-DQPSK, 8PSK average Power are all investigated, The GFSK & 8PSK Power are the worst
case. Testing is based on this mode to showing compliance. For average power data please refer to
section 8.6.

5.3. DESCRIPTION OF AVAILABLE ANTENNAS

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

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.
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5.5. DESCRIPTION OF TEST SETUP

SUPPORT EQUIPMENT

AC Adapter NVIDIA SPAO11AUSW R43001 N/A

/O CABLES

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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5.6 SETUP DIAGRAM FOR TESTS

AC ADAPTER

MAIN POWER SOURCE
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TEST AND MEASUREMENT EQUIPMENT

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

Test Equipment List
Description Manufacturer Model Asset Cal Due
Antenna, Biconolog, 30MHz-1 GHz | Sunol Sciences JB1 co1171 02/13/15
Antenna, Horn, 18 GHz EMCO 3115 C00783 10/25/15
Antenna, Horn, 26.5 GHz ARA MWH-1826/B 1013 01/15/15
Preamplifier, 1300 MHz Agilent / HP 8447D C00580 01/28/15
Preamplifier, 26.5 GHz Agilent / HP 8449B C01052 10/22/15
Spectrum Analyzer, 44 GHz Agilent / HP E4446A C01069 12/20/14
CBT Bluetooth Tester R&S CBT None 07/12/15
Peak Power Meter Agilent / HP E4416A C00963 12/19/14
Peak / Average Power Sensor Agilent / HP E9327A C00964 12/27/14
LISN, 30 MHz FCC 50/250-25-2 C00626 01/14/15
Reject Filter, 2.4GHz Micro-Tronics BRM50702 N02684 CNR
EMI Test Receiver, 9 kHz-7 GHz R&S ESCI 7 1000741 08/13/15
EMI Test Receiver, 30 MHz R&S ESHS 20 N02396 08/18/15
Test Equipment List
Description Manufacturer Model Asset Cal Due
Antenna, Horn, 18GHz EMCO 3115 59 11/18/16
Antenna, Horn, 26.5 GHz ARA MWH-1826/B 447 05/12/16
RF Preamplifier, 1GHz - 18GHz Miteq NSP4000-SP2 88 04/07/16
RF Preamplifier, 1GHz - 26.5GHz HP 8449B 404 06/29/16
Spectrum Analyzer, 44 GHz Agilent / HP E4446A 123 10/22/16
CBT Bluetooth Tester R&S CBT None 07/12/16
Test Software List
Description Manufacturer | Model Version
Radiated Software UL UL EMC Ver 9.5, June 24, 2015
Conducted Software UL UL EMC Ver 9.5, May 26, 2015
Antenna Port Software UL UL RF Ver 3.9.1, Dec 28, 2015
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7. SUMMARY TABLE

FCC Part RSS Test Description Test Limit Test Test
Section Section(s) Condition Result
2.1049 RSS-GEN 6.6 | Occupied Band width (99%) N/A Pass
2.1051 RSS-247 Band Edge / Conducted
’ -20dB P
15.247 (d) 5.5 Spurious Emission 0dBe ass
15.247 RSS-247
TX conducted output power <21dBm Pass
(b)(1) 5.4(1) pe P
15.247 RSS-247 . .
@) 5.1 (1) Hopping frequency separation > 25KHz Conducted Pass
More than 15
15.247 RSS-247 . non-
h I P
(@)(1)(iii) 5.1(4) Number of Hopping channels overlapping ass
channels
15.247 RSS-247
. P
(@)(1)(iii) 5.1(4) Avg Time of Occupancy < 0.4sec ass
15.207 (a) |RSS-GEN 8.8 |~C Power Line conducted Section 10 Pass
emissions Radiated
15.205, RSS-GEN . . S
15.209 8.9 Radiated Spurious Emission < 54dBuV/m Pass
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8. ANTENNA PORT TEST RESULTS

8.1.

LIMITS

None; for reporting purposes only

PROCEDURE

ON TIME, DUTY CYCLE

KDB 558074 Zero-Span Spectrum Analyzer Method

RESULTS
GFSK
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)
GFSK 2.890 3.750 0.771 77.07% 1.13 0.346
DUTY CYCLE PLOTS
4 Agilent 23:16:59 Jun 16, 2016 RL Freg/Channel
APv4.7(042816),45256, Conducted B a Mkré 375 ms Center Fraq
Eggaig dBm Atten 36 dB ‘ -0.61 dB 5 44100000 CHa
Log IR 1 2
19 2 4 2 Start Freq
dB/ 244108000 GHz
Offst
ﬁé‘S Stop Freq
2.44106008 GHz
CF Step
8.00005A88 MHz
LaRy Ruto Man
Center 2.441 406 GHz Span @ Hz
Res BH 3 MHz #UBH 50 MHz Sween 5 ns (1801 pto) || gg@e@%gggsﬁs
Marker Trace Type # Axiz Amplitude )
1R 1 Time 1.69 mg 9.23 dBm
1la 1 Tima 2.89 me -6.11 dB i
2R El; T!me 1.89 me 9.23 dBm on Slgnal Tragfkf
2o 1y Time 3.75 me -A.81 dB =1
NOTE: --
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8PSK
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)
8PSK 1.071 3.752 0.285 28.54% 5.44 0.934
DUTY CYCLE PLOTS
3 Agilent 19:20:00 Jun 20, 2016 R T |Freg/Channel
A Mkr2 3752 ms Cerfer E
erter Frreq
?PeIE::.M dBm ?Aiien 3|10 dB 010dB o oo G
Log o]
10 © @ Start Freq
dB/ 2.44100000 GHz
Otist
1.4
dB Stop Freq
244100000 GHz
CF Step
8.00000000 MHz
LgAv ||IBQIQ Man
Center 2.441 000 GHz Span 0 Hz E Cifset
Res BW 8 MHz #VBW 50 MHz Sweep 7 ms (1001 pts) [l o o o - SE
Matker Tiace Type H Axiz Amglilude )
1R 1) Time 1042 ms -2.863dEm
I:“ 31- Time 1.571 ms _foa d8 Signa\Tl’aCk
= m v oz me e |0n ci
NOTE: --
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8.2. 20 dB AND 99% BANDWIDTH

LIMIT

None; for reporting purposes only.

TEST PROCEDURE

DA 00-705: The transmitter output is connected to a spectrum analyzer. The RBW is set to > 1% of the
20 dB bandwidth. The VBW is set to 2 RBW. The sweep time is coupled.

RESULTS
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GFSK 20dB BANDWIDTH PLOTS AND TABLE

BASIC DATA RATE GFSK TEST RESULT TABLE

LOW CHANNEL

- oo Froq: 2 P e s None | Frequency
HIFGain:Law == lﬁt:‘sn*“dﬂ Fighele=tn Radie Device: BTS
Ref Offset 1165 dB
louvr Ref 20.00 dBm
channel Frequency | 20 dB Bandwidth Wceilifle
(MHz) (MHz)
Low 2402 0.9588
Middle 2441 0.9593
H CF Step
ngh 2480 0.9591 Center 2.402 GHz Span AMAZ e
[#Res BW 30 kHz #VBW 91 kHz #Sweep 100 ms
WorSt O. 9593 Occupied Bandwidth Total Power 13.6 dBm Freq Offset
907.20 kHz ki
Transmit Freq Error 22.605 kHz OBW Power 99.00 %
x dB Bandwidth 958.8 kHz x dB -20.00 dB
[/

MID CHANNEL

HIGH CHANNEL

RL EhSE T ] 11,2528 P o 04, 201 AL Ll 11:30:10 PMOB 04, 2014
Center Freq: 2.441000000 GHz Radie Std: Nene g Radio Std: None Frequency
Ty Trig:Fres Run AvglHold> 111 ;7 Trig:Fras Run AvglHold:> 11
AIFGainLaw RAtten: 28 dB Radio Device: BTS A GainiLow #Atten: 28 d8 Radio Device: BTS
Ref Offset 11.65 dB Ref Offset 11,66 dB
10 dBJdiv Ref 20.00 dBm 10 dB/div Ref 20.00 dBm
Log Log
Center Freq| CenterFreq
2.441000000 GHz| 2480000000 GHz
CF Step| CF Step|
300,000 kHz| 300.000 kiHz|
Center 2.441 GHz Span 3 MHz| [ayo Man Center 2.48 GHz Span 3 MHz| [ayto Man
[#Res BW 30 kHz #VBW 91 kHz #Sweep 100 ms| [#Res BW 30 kHz #VBW 91 kHz #Sweep 100 ms
Occupied Bandwidth Total Power 15.8 dBm Freq Offset| Occupied Bandwidth Total Power 14.5 dBm Freq Offset
0H oH
908.45 kHz ] 907.90 kHz d
Transmit Freq Error 14.359 kHz OBW Power 99.00 % Transmit Freq Error 6.598 kHz OBW Power 99.00 %
x dB Bandwidth 959.3 kHz x dB -20.00 dB x dB Bandwidth 959.1 kHz xdB -20.00 dB
sa [ Tgean

Page 17 of 71

UL VERIFICATION SERVICES INC.

47173 BENICIA STREET, FREMONT, CA 94538, USA

TEL: (510) 771-1000

FORM NO: CCSUP47011
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-E5V2
FCC ID: VOB-P2523

DATE: JULY 6, 2016

GFSK 99% BANDWIDTH PLOTS AND TABLE

BASIC DATA RATE GFSK TEST RESULT TABLE LOW CHANNEL
oL . =] Frequency
WEGaintow | #Atien: 20 4B
Ref Offset 1165 dB
louvr Ref 19.56 dBm
Frequency 99% Bandwidth CenterFreq
Channel 2402000000 GHz]
(MHz) (MHz)
Low 2402 0.9046
Middle 2441 0.8821
High 2480 0.9174 crstep
W n Center 2.402 GHz SPan AMAZ sy
ors 1 74 [#Res BW 30 kHz #VBW 91 kHz #Sweep 100 ms
O. 9 O Bandwidth Total Power 7.02 dBm Freq Offset|
904.57 kHz ki
Transmit Freq Error 20.558 kHz OBW Power 99.00 %
x dB Bandwidth 897.8 kHz x dB -20.00 dB
[
MID CHANNEL HIGH CHANNEL
"L SEE INT RL T 10:49.17 PMDse 04, 2014
| Center Frag: 2441000000 GHz Frequency enter Freq: Radio Std: None Frequency
=+ Trig: Fras Run == Trig:
MEGainLaw  #Aiten: 28 dB HFGainLaw  #Atten: 28 dB Radia Device: BTS
Ref Offset 1166 dB Ref Offset 1165 dB
iﬂ);l"-f Ref 19.56 dBm lﬂzj‘l“' Ref 19.56 dBm
E 1 Center Freq| CenterFreq|
| 2441000000 GHz 2480000000 GHz
1 1
L !
CF Step CF Step
Center 2441 GHz Span 3Nz e b Center 2.48 GHz SPan IRz fate o b
[#Res BW 30 kHz #VBW 91 kHz #Sweep 100 #Res BW 30 kHz #VBW 91 kHz #Sweep 100 ms
Occupied Bandwidth Total Power 9.23 dBm Freq Offset| Occupied Bandwidth Total Power 8.30 dBm Freq Offset
882.09 kHz i 917.35 kHz ki
Transmit Freq Error 3.667 kHz OBW Power 99.00 % Transmit Freq Error 2.107 kHz OBW Power 99.00 %
x dB Bandwidth 866.7 kHz x dB -20.00 dB x dB Bandwidth 870.9 kHz x dB -20.00 dB
Tsmn [

NOTE:
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8DPSK 20dB BANDWIDTH PLOTS AND TABLE

BASIC DATA RATE 8DPSK TEST RESULT TABLE

LOW CHANNEL

enter Froq 2407000000 GHz - Cotrtreg oot Frequency
HIFGain:Law #Atten: 28 dB
Ref Offset 1165 dB
lr;;mm. Ref 20.00 dBm
. CenterFre:
Channel Frequency | 20 dB Bandwidth 2etaaccna o
(MHz) (MHz)
Low 2402 1.375
Middle 2441 1.370
H CF Step
ngh 2480 1.370 Center 2.402 GHz Span AMAZ e
[#Res BW 30 kHz #VBW 91 kHz #Sweep 100 ms
WorSt 1 . 375 Occupied Bandwidth Total Power 10.7 dBm Freq Offset
1.2312 MHz or
Transmit Freq Error 14.028 kHz OBW Power 99.00 %
x dB Bandwidth 1.375 MHz x dB -20.00 dB
Tgerers

MID CHANNEL

Center Freq: 2.441000000 GH:

HIGH CHANNEL

Frequency

:Fres Run “MvalHold> 11 ) Trig:Fras Run AvglHold:> 11
AlFGainLaw © #Atten: 28 4B MiGaintow  #Attan: 28 d8
Ref Offset 11.65 dB Ref Offset 11,66 dB
10 dBJdiv Ref 20.00 dBm 10 dB/div Ref 20.00 dBm
Log Log
Center Freq| CenterFreq
2.441000000 GHz| 2480000000 GHz
CF Step| CF Step|
300,000 kHz| 300.000 kiHz|
Center 2.441 GHz Span 3 MHz| [ayo Man Center 2.48 GHz Span 3 MHz| [ayto Man
[#Res BW 30 kHz #VBW 91 kHz #Sweep 100 ms| [#Res BW 30 kHz #VBW 91 kHz #Sweep 100 ms
Occupied Bandwidth Total Power 12.3 dBm Freq Offset| Occupied Bandwidth Total Power 11.2 dBm Freq Offset
H H
1.2308 MHz i 1.2310 MHz 2
Transmit Freq Error 6.186 kHz OBW Power 99.00 % Transmit Freq Error -950 Hz OBW Power 99.00 %
x dB Bandwidth 1.370 MHz x dB -20.00 dB x dB Bandwidth 1.370 MHz xdB -20.00 dB
sa [ Tgean
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8DPSK 99% BANDWIDTH PLOTS AND TABLE

BASIC DATA RATE 8DPSK TEST RESULT TABLE

LOW CHANNEL

2.441000000 GHz|

Froq2 Frequency
—_— ig:
HIFGain:Law #Atten: 28 dB Radie Device: BTS
Ref Offset 1165 dB
10 dBidiv Ref 20.00 dBm
o A og
Channel Frequency 99% Bandwidth cemerFreq
(MHz) (M Hz) 2.402000000 GHz|
Low 2402 1.2213
T |
Middle 2441 1.2375 1
High 2480 1.2365
Worst 1.2375 il
CF Step
Center 2.402 GHz Span AMAZ e
[#Res BW 30 kHz #VBW 91 kHz #Sweep 100 ms
Occupied Bandwidth Total Power 4.13 dBm Freq Offset
1.2213 MHz or
Transmit Freq Error 24.900 kHz OBW Power 99.00 %
x dB Bandwidth 1.342 MHz x dB -20.00 dB
vsa Tgerers
TisE INT 105528 RL ST 105,00 PHDse 04, 2014
| Center Frag: 2 441000000 GHz Radio Frequency Freq: Radio Std: None Frequency
=+ Trig: Fres Run == Trig:
MEGainLaw  #Aiten: 28 dB Radio Device: BTS WFGainLaw  BAtten: 28 dB Radia Device: BTS
Ref Offset 1166 dB Ref Offset 1165 dB
10 dB/div Ref 19.56 dBm 10 dBidiv Ref 19.56 dBm
Log og
E Center Freq| CenterFreq|

2480000000 GHz|

CF Step CF Step
300.000 kHz] 300,000 kHz
iCenter 2.441 GHz Span 3 MHz|[auto Man) ‘Center 2.48 GHz Span 3 MHZ [auto Man
[#Res BW 30 kHz #VBW 91 kHz #Sweep 100 [#Res BW 30 kHz #VBW 91 kHz #Sweep 100 ms
Occupied Bandwidth Total Power 5.56 dBm Freq Offset| Occupied Bandwidth Total Power 4.98 dBm Freq Offset
1.2375 MHz or 1.2365 MHz or
Transmit Freq Error 4.935 kHz OBW Power 99.00 % Transmit Freq Error 562 Hz OBW Power 99.00 %
x dB Bandwidth 1.355 MHz x dB -20.00 dB x dB Bandwidth 1.337 MHz xdB -20.00 dB
= [ sa Tgerarus
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8.3. HOPPING FREQUENCY SEPARATION

LIMIT

FCC §15.247 (a) (1)

Frequency hopping systems shall have hopping channel carrier frequencies separated by a minimum of
25 kHz or the 20 dB bandwidth of the hoping channel, whichever is greater.

Alternatively, frequency hopping systems operating in the 2400-2483.5 MHz band may have hopping
channel carrier frequencies that are separated by 25 kHz or two-thirds of the 20 dB bandwidth of the
hopping channel, whichever is greater, provided the systems operate with an output power no greater

than 125 mW.

TEST PROCEDURE

DA 00-705: The transmitter output is connected to a spectrum analyzer. The RBW is set to 300 kHz and
the VBW is set to 300 kHz. The sweep time is coupled.

RESULTS

HOPPING FREQUENCY SEPARATION PLOT

Freguency

] #Avg Type: RMS

PNO; Wide o) T un
IFGaln:Low Amen: 30 4B
Auto Tune

Ref Offset 11.65 dB
10 deid Ref 30.00 dBm

Center Freq|
2441000000 GHz

StartFreq
2.439500000 GHz|

Stop Freg|
2442500000 GHz

CF Step|
300.000 kHz|
Man

Freq Offset|
0Hz

Center 2.441000 GHz Span 3.000 MHz
#Res BW 300 kHz #VBW 300 kHz Sweep 1.52 ms (601 pts)

Tpsrans

NOTE: Hopping Frequency Separation is 1 MHz
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8.4. NUMBER OF HOPPING CHANNELS

LIMIT

FCC §15.247 (a) (1) (i)

Frequency hopping systems in the 2400 — 2483.5 MHz band shall use at least 15 non-overlapping
channels.

TEST PROCEDURE

DA 00-705: The transmitter output is connected to a spectrum analyzer. The span is set to cover the
entire authorized band, in either a single sweep or in multiple contiguous sweeps. The RBW is set to a
maximum of 1 % of the span. The analyzer is set to Max Hold.

RESULTS

Normal Mode: 79 Channels observed.
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NUMBER OF HOPPING CHANNELS

Number of Hopping Channels (100 MHz Span)

Number of Hopping Channels (30 MHz Span, 29-Channel)

FL

#Res BW 1.0 MHz
. tglsranus

#Sweep 1.00 ms (601 pts)

hvg Typs: RMS Frequency | 5 HAvg Type: RMS Frequency
3 &= Trig:Free Run BHO: Wide &
Wosnme * Aen:30 48 Faimian * Atter:30 48
Auto Tune| Auto Tune|
Ref Offset 1165 dB Ref Offset 11.65 4B
JaBidlv  Ref 30.00 dBm 0deidiv__Ref 30.00 dBm
oG Log
Center Freq| Center Freq|
2.440000000 GHz] 2415000000 GHz|
StartFreq| StartFreq
2.330000000 GHz| 2.400000000 GHz|
f
Stop Freq| StopFreq|
2.480000000 GHz| 2430000000 GHz|
CF Stey CF Step!
10.000000 MHz| 3.000000 MHz
Man Man|
Freq Offset| FreqOffset
0Hz 0 Hz|
Start 2.40000 GHz Stop 243000 GHz
Start 2.39000 GHz Stop 2.49000 GHz
#VBW 1.0 MHz P #VBW 300 kHz #Sweep 1.00 ms (601 pts)

#Res BW 300 kHz

Number of Hopping Channels (30 MHz Span, 30-Channel)

Frequency

Number of Hopping Channels (30 MHz Span, 20-Channel)

FL

(0313507 D 05, 2015
o[ Frequency

#hug Type: RS

#Res BW 300 kHz

Lglsrans

#Sweep 1.00 ms (601 pts)

hvg Typs: RMS I, race e
: & Trig:FresRun . : v 8
i Mton:30 48 Faimian * Atter:30 48 cerlP
Auto Tune| Auto Tune|
Ref Offset 1165 dB Ref Offset 11.65 4B
JaBidlv  Ref 30.00 dBm 0deidiv__Ref 30.00 dBm
oG Log
Center Freq| Center Freq|
2.445000000 GHz] 2475000000 GHa|
StartFreq| StartFreq
2.430000000 GHz| | 2.460000000 GHz|
i ]
Stop Freq| StopFreq|
2.450000000 GHz| 2.430000000 GHz|
CF Step CF Step!
3000000 MHz| 3.000000 MHz
Man Man
+

Freq Offset| FreqoOftset
0Hz OHz|

Start 2.46000 GHz Stop 249000 GHz

Start 2.43000 GHz Stop 2.46000 GHz
#VBW 300 KHz n #VBW 300 kHz #Sweep 1.00 ms (601 pts)

#Res BW 300 kHz

NOTE:
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8.5. AVERAGE TIME OF OCCUPANCY

LIMIT

FCC §15.247 (a) (1) (i)

The average time of occupancy on any channel shall not be greater than 0.4 seconds within a period of
0.4 seconds multiplied by the number of hopping channels employed.

TEST PROCEDURE

The transmitter output is connected to a spectrum analyzer. The span is set to 0 Hz, centered on a
single, selected hopping channel. The width of a single pulse is measured in a fast scan. The number of
pulses is measured in a 3.16 second scan, to enable resolution of each occurrence.

The average time of occupancy in the specified 31.6 second period (79 channels * 0.4 s) is equal to 10 *
(# of pulses in 3.16 s) * pulse width.

For AFH mode, the average time of occupancy in the specified 8 second period (20 channels * 0.4
seconds) is equal to 10 * (# of pulses in 0.8 s) * pulse width.

RESULTS
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AVERAGE TIME OF OCCUPANCY

Number of .
FUEG Pulses in AELEYS Uil Limit Margin
DH Packet | Width of Occupancy g
3.16 (sec) (sec)
(msec) (sec)
seconds
GFSK Normal Mode
DHA1 0.371 31 0.1151 0.4 -0.285
DH3 1.618 18 0.2912 0.4 -0.109
DH5 2.871 8 0.2297 0.4 -0.170
i NPuurIT;Zirigf Average Time | i | Margin
DH Packet | Width of Occupancy g
0.8 (sec) (sec)
(sec) (sec)
seconds
GFSK AFH Mode
DHA1 0.371 7.75 0.02877 0.4 -0.3712
DH3 1.618 4.5 0.07281 0.4 -0.3272
DH5 2.871 2 0.05742 0.4 -0.3426

NOTE: --

Page 25 of 71

UL VERIFICATION SERVICES INC.

47173 BENICIA STREET, FREMONT, CA 94538, USA

TEL: (510) 771-1000

FORM NO: CCSUP47011
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-E5V2
FCC ID: VOB-P2523

DATE: JULY 6, 2016

PULSE WIDTH AND NUMBER OF PULSES IN 3.16 SECOND OBSERVATION PERIOD PLOTS

DH1 - PULSE WIDTH

DH1 - NUMBER OF PULSES

AL 3 == "L R 0o o SENSEINT, CINAUTO | 02327,13AMDeE 12,2004
Frequency | Fhvg Type: RMS Frequency
PHO: Wide —»— 1ig:Free Run PRO: Wide —+— 11g: Free Run
IFGainluw  Atten: 20 4B Woalnilow  Atten: 20 4B
Ref Offset 1185 4B AMKr1 371.2 s Auto Tune Auto Tune
J0gBicy Ref 20.65 dBm 0.47 dB [ggeidy_ Ref 9.00 dBm
Center Freq| Center Freq
2.441000000 GHz| 2441000000 GHz.
P o |
Start Freq) | StartFreq
2.441000000 GHz| | 2.441000000 GHz.
StopFreq| | StopFreq
2.441000000 GHz| 2.441000000 GHz.
ep| I CF Step|
1.000000 MHz| [ 1,000000 MHz,
Man I Man|
1
r FreqOffset Freq Offset
0Hz 0Hz
Center 2.441000000 GHz Span 0 Hz [Center 2.441000000 GHz Span 0 Hz
Res BW 1.0 MHz #VBW 1.0 MHz Sweep 5.800 ms (1001 pts) Res BW 1.0 MHz VBW 1.0 MHz Sweep 3.160 s (1001 pts)
wsa Lgranus = s
AL 3 == e R r T sENsEN CINAUTO | 02i31; 5 AMDeE 12,2004
BAvg Type: RMS Frequency ] #Avg Type: RMS TRACE] 5 Frequency
PHO: Wide —»— 1ig:Free Run PRO: Wide —+— 11g: Free Run TieEp
IFGainluw  Atten: 20 4B IWGalmlow  Atten:20dB o
A 11 618 Auto Tune| Auto Tune
Ref Offset 11.85 4B AMKr1 bgms
J0gBicy Ref 20.65 dBm 0.47 dB [ggeidy_ Ref 9.00 dBm
Center Freq| Center Freq
2.441000000 GHz| 2441000000 GHz.
i StartFreg| StartFreq
2.441000000 GHz| 2.441000000 GHz,
Stop Freq| StopFreq
2.441000000 GHz| 2441000000 GHz,
CF Step CF Step,
1.000000 MHz| 1,000000 MHz,
Man lauto Man|
FreqOffset Freq Offset
0Hz 0Hz
Center 2.441000000 GHz Span 0 Hz [Center 2.441000000 GHz Span 0 Hz
Res BW 1.0 MHz #VBW 1.0 MHz Sweep 5.800 ms (1001 pts) Res BW 1.0 MHz VBW 1.0 MHz Sweep 3.160 s (1001 pts)
wsa Lgranus = s
AL 3 == e AL i 00D SErE e
#Avg Type: RMS Frequency ] #Avg Type: RMS Frequency
PHO: Wide —»— 1ig:Free Run PHO: Wide —+— 11g: Free Run
IFGainluw  Atten: 20 4B WFGaimlow  Atten: 20 dB
A 4 3 Auto Tune| Auto Tune
Ref Offset 1165 B AMkr1 2 £';1_rn>
J0gBicy Ref 20.65 dBm 0.76 dB [ggeidy_ Ref 9.00 dBm
Center Freq| CenterFreq
2.441000000 GHz| 2441000000 GHz,
% ¢
StartFreq) StartFreq
2.441000000 GHz| 2.441000000 GHz,
Stop Freq| StopFreq
2.441000000 GHz| | 2441000000 GHz,
CF Step| ‘ CF Step|
1.000000 MHz| 1,000000 MHz,
Man ‘ lauto Man|
! I FreqOffset Freq Offset
0Hz 0Hz
Center 2.441000000 GHz Span 0 Hz [Center 2.441000000 GHz Span 0 Hz
Res BW 1.0 MHz #VBW 1.0 MHz Sweep 5.800 ms (1001 pts) Res BW 1.0 MHz VBW 1.0 MHz Sweep 3.160 s (1001 pts)
wsa Lgranus = fgsmns

NOTE:
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8.6. OUTPUT POWER

LIMIT

§15.247 (b) (1)

The maximum antenna gain is less than 6 dBi, therefore the limit is 21 dBm.

TEST PROCEDURE

DA 00-705: The transmitter output is connected to a spectrum analyzer the analyzer bandwidth is set to
a value greater than the 20 dB bandwidth of the EUT.

RESULTS
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GFSK OUTPUT POWER PLOTS AND TABLE

BASIC DATA RATE GFSK TEST RESULT TABLE

LOW CHANNEL

TGN AT 22,5 PMDec 4, 014
N #Avg Type: RMS TRALE 3 Frequency
WFainow * Aten:28 48
Mkr1 2.402 1 Auta Tune
Ref Offset 11,66 dB - -y
9 dBidiv Ref 30.00 dBm
. . . CenterFreq|
Frequency | Output Power | Limit | Margin s 2402000000 GHz
Channel .
(MHz) (dBm) (dBm) | (dB) T
StartFreq
2.400600000 GHz|
Low 2402 7.62 21 -13.38
- Stop Freq
Middle 2441 9.75 21 -11.25 2403600000 GHz
High 2480 8.43 21 -12.57 CF Step
300.000 kHz
Auto. Man|
Worst 9.75 -11.25
Freq Offset
0Hz
Center 2.402000 GHz Span 3.000 MHz
#Res BW 3.0 MHz #VBW 3.0 MHz #Sweep 100 ms (1001 pts)
sc [
"L I T 11.3% 12 PM Dot 04,2014 WL ISHNAUTD | 11:3531 PMDec 04, 2014
™ #Ava Type: RMS [ socg| Frequency i #Avg Type: RMS macl—5ioc|  Frequency
oo ™ Ao TR
e Mkr1 2.44 Ato.Fime, D, Mkr1 2.479 784 GHz Alto¥une
0¢eidy_ Ref 30.00 dBm /0deidv__Ref 30.00 dBm 8.428 dBm
Center Freq| CenterFreq|
T 2441000000 GHz 2480000000 GHz
1 i
¢ ¢
StartFreq)| StartFreq|
2439500000 GHz| 2478600000 GHz|
Stop Freq| Stop Freq|
2442500000 GHz 2.481500000 GHz
CF Step CF Step
300.000 kHz 300.000 kHz
Auto Man| jAuto Man|
Freq Offset| Freq Offset
0Hz 0Hz
Center 2.441000 GHz Span 3.000 MHz Center 2.480000 GHz Span 3.000 MHz
#Res BW 3.0 MHz #VBW 3.0 MHz #Sweep 100 ms (1001 pts) #Res BW 3.0 MHz #VBW 3.0 MHz #Sweep 100 ms (1001 pts)
= [A sc [
NOTE:
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8DPSK OUTPUT POWER PLOTS AND TABLE

ENHANCED DATA RATE 8DPSK TEST RESULT TABLE LOW CHANNEL
m JSUAUTS | 112493 PH Do 4, 01
N #Avg Type: RMS TRALE 3 Frequency
Fosuton * Attan:28 48 Pt
e Mkr1 2.401 964 GHz i
g devdly__Ref 30.00 dBm 7.05 dBm
. . . CenterFreq
Frequency | Output Power | Limit | Margin 2402000000 GHz
Channel | = i) (dBm) (dBm) | (dB) o
StartFreq
2.400600000 GHz|
Low 2402 7.05 21 -13.95
- Stop Freq
Middle 2441 8.67 21 -12.33 2403600000 GHz
High 2480 7.55 21 -13.45 CFStep
300.000 kHz|
Auto Man
Worst 8.67 -12.383
Freq Offset
0 Hz|
Center 2.402000 GHz Span 3.000 MHz
#Res BW 3.0 MHz #VBW 3.0 MHz #Sweep 100 ms (1001 pts)
wsc Tgeranus
ke e D m 133337MD0 m ISUAUTO | 113410 PDecH, 2014
™ #hvg Type: RMS TRACE Frequency . #Avg Type: RMS waEl aosg| Frequency
oo™ a8 E TR
- Mkr1 2.441 0: Auto Ture) T Mkr1 2.479 943 GHz Ao Tune
0¢eidy_ Ref 30.00 dBm 8.67 /0deidv__Ref 30.00 dBm 7.55 dBm
Center Freq| CenterFreq
T 2.441000000 GHz| 2.480000000 GHz|
¢ ¢
StartFreq)| =1 StartFreq|
2439500000 GHz| 2478600000 GHz|
Stop Freq| Stop Freq|
2.442500000 GHz| 2.481500000 GHz|
CF Step CF Step
300.000 kHz| 300.000 kHz|
Auto. Man jAuto Man
Freq Offset| Freq Offset
0 Hz| 0 Hz|
Center 2.441000 GHz Span 3.000 MHz Center 2.480000 GHz Span 3.000 MHz
#Res BW 3.0 MHz #VBW 3.0 MHz #Sweep 100 ms (1001 pts) #Res BW 3.0 MHz #VBW 3.0 MHz #Sweep 100 ms (1001 pts)
sc [ wsc Tgeranus
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8.7. AVERAGE POWER

LIMIT
None; for reporting purposes only.

TEST PROCEDURE

DA 00-705: The transmitter output is connected to a power meter.

The cable assembly insertion loss of 10.7 dB (including 10 dB pad and 0.7 dB cable) was entered as an
offset in the power meter to allow for direct reading of power.

RESULTS
BASIC DATA RATE GFSK
Frequency | Average Power
Channel (MHz) (dBm)
Low 2402 7.61
Middle 2441 9.75
High 2480 8.43
Worst 9.75
ENHANCED DATA RATE 8DPSK
Frequency | Average Power
Channel (MHz) (dBm)
Low 2402 7.05
Middle 2441 8.67
High 2480 7.55
Worst 8.67
NOTE: --
Page 30 of 71

UL VERIFICATION SERVICES INC.

47173 BENICIA STREET, FREMONT, CA 94538, USA
This report shall not be reproduced except in full, without the written approval of UL Verification Services Inc.

TEL: (510) 771-1000

FORM NO: CCSUP47011
FAX: (510) 661-0888




REPORT NO: 14U19497-E5V2 DATE: JULY 6, 2016
FCC ID: VOB-P2523

8.8. CONDUCTED SPURIOUS EMISSIONS

LIMITS

FCC §15.247 (d)

Limit =-20 dBc

TEST PROCEDURE

The transmitter output is connected to a spectrum analyzer. The resolution bandwidth is set to 100 kHz.
The video bandwidth is set to 300 kHz.

The spectrum from 30 MHz to 26 GHz is investigated with the transmitter set to the lowest, middle, and
highest channels.

The bandedges at 2.4 and 2.4835 GHz are investigated with the transmitter set to the normal hopping
mode.

RESULTS
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BASIC DATA RATE GFSK MODULATION NON-HOPPING MODE
GFSK - BANDEDGE AND SPURIOUS EMISSIONS PLOTS

Iy W T e I ENEE 1114535 5MDs 0, 2014 WL . T i PV 1114723 MOSE 04,014
] #Avg Type: RMS waE| 5.ss| Frequency I #Avg Type: RMS To-zz| Frequency
g TP s g sl T
RS FRMES e PR
- Mkr1 2.400 00 GHz Auto Ture) T Mkr1 2,441 065 GHz Auto Tane
0geicly_Ref 30.00 dBm -49.27 dBm 0derdi_Ref 30.00 dBm 8.99 dBm
Center Freq| CenterFreq|
2400000000 GHz 2441000000 GHz
StartFreq) ‘StartFreq|
2395000000 GHz 2438500000 GHz
Stop Freq Stop Freq|
2405000000 GHz 2.443500000 GHz
CF Step 3 . | CF Step
1.000000 MHz| 4 500.000 kHz|
auto Wan| Auto Man|
PR I kg
Center 2.400000 GHz Span 10.00 MHz Center 2.441000 GHz Span 5.000 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 5.00 ms (1001 pts) #Res BW 100 kHz #VBW 300 kHz ‘Sweep 2.53 ms (1001 pts)
o tisraus wsa [Rm—
Iy W T e I ENEE 11142252 MOt 0, 2014 WL . T == EYEE 15232 PMORE 04, 2014
] #Avg Type: RMS waE] 5 zg|  Frequency I #Avg Type: RMS e o osg|  Frequency
PHO: ) Trig:Free Ru b g PHi0: | Trig: Free Rur TYPEp s
e o p R T e e
T —— MKr1 2,483 50 GHz[ ~ AutoTune ORI MKr1 2,303 GHz]| ~ AuteTunq
0geicly_Ref 30.00 dBm -49.93 dBm 1ggeidn _ Ref 30.00 dBm 6.993 dBm)
Center Freq| i CenterFreq|
2483600000 GHz, ¢ 13015000000 GHz|
StartFreq)| ‘StartFreq|
2478500000 GHz 30.000000 MHz|
StopFregq)| s v i =T - Stop Freq|
2488500000 GHz 26,000000000 GHz|
|Start 30 MHz Stop 26.00 GHz
100 L4Res BW 100 kHz #VBW 300 kHz Sweep 2485 (1001 pts) | 5 sor00mmereh)
fute van) 0 S S A 5 S v [t Man
= N1 2,393 GHz 6,993 dBm
™ 1 20N 1 F 16.300 GHz 44767 dBm
1] ’ . Freq Offset] 3 Freq Offset|
et A T [T T A s bt O AT oA g ot : ]
6
7
8
i
Center 2.483500 GHz Span 10.00 MHz 1
#Res BW 100 kHz #VBW 300 kHz Sweep 5.00 ms (1001 pts) 12
o tisraus wsa [r—
Iy W T e I ENEE 11151:16 PMDst 0, 2014 WL . T i EYEE 1256+ 12 PMORE 04, 2014
] #Avg Type: RMS e[ s cg|  Frequency I Whvg Type: RMS e o ocg|  Frequency
i | Trig: Free Ru TVPE [ v T ;' Trig: Free Rus TrPEf
Feenio a0 48 oF FrFFE o ™ Beami 304 o PERPP
~ = Auto Tune; I\ = Auto Tune|
T MKkrz 19,092 GHz s MKrZ 14,807 GHZ
[0 gaiaiv__Ref 30.00 Bm -43.70 dBm 1ggeidn _ Ref 30.00 dBm -45.206 dBm|
A Center Freq| AT CenterFreq|
2 T T T T T 13016000000 GHz, W 13015000000 GHz|
StartFreq)| ‘StartFreq|
30000000 MHz| 30.000000 MHz|
B e S — ' Sevrifarioat At AR StopFreq| A bt it .‘._!_‘ I B S Stop Freq
g 26.000000000 GHz " 26,000000000 GHz|
Start 30 MHz Stop 26.00 GHz, CF Step |Start 30 MHz Stop 26.00 GHz CF Step,
#Res BW 100 kHz #VBW 300 kHz Sweep 2.48's (1001 pts)|| 5 ca7000000 Gzl #Res BW 100 kHz #VBW 300 kHz Sweep 248 s (1001 pts) | 5 co7000000 GHz!
[enoelieclsal 1 ] fescion L acronvii ]l auncnos vae I G i Lelbnceliad sl L Fecion J Acnonwiot]auncrios vece i ECe Man|
1N 1T 2.441 GHz 8846 dBm 1N 1f 2471 GHz 7.608 dBm
. N 1T 19.082 GHz 4370 dBm . N O or 14,807 GHz -45.206 dBm
i Freq Offset] i Freq Offset|
5 0Hz| 5 0Hz
5 6
T 7
8 8
9 F]
10 10
1 1
12 12
so Tsratus wsa [r—

NOTE:
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REPORT NO: 14U19497-E5V2
FCC ID: VOB-P2523

DATE: JULY 6, 2016

BASIC DATA RATE WITH GFSK HOPPING MODE

GFSK — BANDEDGE PLOTS

LOW CHANNEL BANDEDGE

HIGH CHANNEL BANDEDGE

] 5 Fivg Type: RMS Frequency [ g Ty RNG Frequency
PO ;! Trig: Frae Run o / Trig: Free Run 5
Foainion  hten:20 48 Weaintoe " Atem: 20 48 i
Ref Offset 11.65 dB Mkr1 2.400 00 GHz AT Ref Offset 11,65 4B Mkr1 2.483 50 GHz AuteTung
0/ Ref 20.65 dBm -53.953 dBm 10deidiy - Ref 20.65 dBm -59.823 dBm
Log Log
Center Freq| CenterFreq|
2.400000000 GHz] 2483500000 GHz|

StartFreq)
2.396000000 GHz|

Stop Freq
2405000000 GHz|

‘StartFreq|
b 2.478500000 GHz|

Stop Freq|
2.488500000 GHz|

CF Step| CF Step|
J 1.000000 MHz| 1.000000 MHz|
e Auto Man A Auta Man
Iy iy
1 4 i
Wy, g A FreqOfiset ot b gt L L FreqOffset
I ol ERSNLFLNEL JSF SN B sl
Center 2.400000 GHz Span 10.00 MHz Center 2.483500 GHz Span 10.00 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 5.00 ms (1001 pts) #Res BW 100 kHz #VBW 300 kHz ‘Sweep 5.00 ms (1001 pts)
s Tgsmanus wsa Lgsranus
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REPORT NO: 14U19497-E5V2
FCC ID: VOB-P2523

DATE: JULY 6, 2016

ENHANCED DATA RATE 8DPSK MODULATION NON-HOPPING MODE

8DPSK - BANDEDGE AND SPURIOUS EMISSIONS PLOTS

LOW CHANNEL BANDEDGE

MID CHANNEL REFERENCE

RL ¥ C 11:44:35 PM D3 04, 014 AL g EYEE T1:48:.25 PMORE 04, 2014
] [ a.ss| Frequency #Avg Type: RMS a5 sz| Frequency
LA i
0 - Auto Tune; - Auto Tune|
B Mkr1 2.400 00 GHz R Mkr1 2.441 105 GHz
0geicly_Ref 30.00 dBm -49.48 dBm 0derdi_Ref 30.00 dBm 4.04 dBm
Center Freq| CenterFreq|
2400000000 GHz 2441000000 GHz
StartFreq) ‘StartFreq|
2395000000 GHz 2438500000 GHz
Stop Freq Stop Freq|
2405000000 GHz 2.443500000 GHz
CF Step CF Step
1.000000 MHz| 500.000 kHz|
auto Wan| ey Man
: ST N N FreqOffset| il IR Freq Offset
0 Hz| 0 Hz|
Center 2.400000 GHz Span 10.00 MHz Center 2.441000 GHz Span 5.000 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 5.00 ms (1001 pts) #Res BW 100 kHz ‘Sweep 2.53 ms (1001 pts)
s wsa Lgsranus
RL ¥ C 11:42:03 $M D3 04, 014 AL g EYEE T1:5% 4 PMOZE 04, 2014
[ 3:56| Frequency BAvg Type: RMS TRACE[, S 5.56 Frequency
LA i
- Auto Tune; I\ = Auto Tune|
Ref Offsat 11.65 dB Mkr1 2.483 50 GHz Raf Offaet 11,65 B8 MKr2 20.780 GHZ
0geicly_Ref 30.00 dBm -50.36 dBm 1ggeidn _ Ref 30.00 dBm -43.37 dBm)
Center Freq| CenterFreq|
2483600000 GHz, .\»‘)‘ 13015000000 GHz|
StartFreq)| ‘StartFreq|
! 2478500000 GHz 30.000000 MHz|
StopFregq)| S v il - Stop Freq|
2488500000 GHz 26,000000000 GHz|
|Start 30 MHz Stop 26.00 GHz
100 L4Res BW 100 kHz Sweep 2485 (1001 pts) | 5 sor00mmereh)
s van T 5 O S S S5 M S ST 5 Man
e 1N 1f
\ N 20, H 4337
e FreqOffset| i Freq Offset|
i 0 Hz| H 0Hz]
6
7
8
i
Center 2.483500 GHz Span 10.00 MHz 1
#Res BW 100 kHz #VBW 300 kHz Sweep 5.00 ms (1001 pts) 12
s wsa Tgsranus
RL ¥ C L5208 5 Dat 04, 2014 AL g EYEE 15504 PMOZE 04, 2014
WaE] 5 cg|  Frequency #Avg Type: RMS A 5 ze|  Frequency
N ] I werniervs TvPEp i
i i
EE— MKrZ 13,690 GHz Ao ey s Mkr1 2,471 GHZ AuteTung
19 gecin_Ref 30.00 dBm ~44.31 dBm| 1ggeidn _ Ref 30.00 dBm 2.54 dBm)
: Center Freq| CenterFreq|
9] 13016000000 GHz, " 13015000000 GHz|
StartFreq)| ‘StartFreq|
30000000 MHz| 30.000000 MHz|
i o — Stop Freq| -l s, sy A Stop Freq
26.000000000 GHz 26,000000000 GHz|
Start 30 MHz Stop 26.00 GHz, CF Step |Start 30 MHz Stop 26.00 GHz CF Step,
#Res BW 100 kHz #VBW 300 kHz Sweep 2.48's (1001 pts)|| 5 caz000000 Grad #Res BW 100 kHz Sweep 2485 (1001 pts) | ., cq7000000 Gre
DI IS S | [_Funcion ] auncronwii ] uncros vae I EEe i S S [ Fncion ] ncionwot]funcrios veceJi GRS Man|
1N 1T 2.441 GHz N1
. N 1T 13690 GHz FIN R RN
i Freq Offset] i Freq Offset|
5 0Hz| 5 0Hz
5 6
T 7
8 8
9 F]
10 10
1 1
12 12

s

=

Tglsrans

NOTE:
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REPORT NO: 14U19497-E5V2
FCC ID: VOB-P2523

DATE: JULY 6, 2016

ENHANCED DATA RATE WITH 8DPSK HOPPING MODE

8DPSK — BANDEDGE PLOTS

RL i - AL -
] #Avg Type: RMS Frequency ] #Avg Typs: RMS Frequency
PNO: Wide oy TrigFree Run P0; Wide o Trig: Free Run
WFGainLow  Atten:30 dB IFGainLuw © Atten: 30 4B
kel 2.400 000 GHz Auto Tune| 1 Auto Tune
et Mkr1 2.400 000 GHz —— MK
0¢eidy_ Ref 30.00 dBm -48.71 dBm /0deidv__Ref 30.00 dBm
Center Freq| CenterFreq|
2400000000 GHz 2483500000 GHz
StartFreq)| ‘StartFreq|
2392500000 GHz 2.476000000 GHz
Stop Freq Stop Freq|
2407500000 GHz 2.491000000 GHz
CF Step| CF Step|
1.500000 MHz| 1.500000 MHz|
Auto WMan At Man
. ’ FreqOffset| " ’ P ¥ Jo ' Freq Offset
0 Hz| 0 Hz|
Center 2.400000 GHz Span 15.00 MHz Center 2.483500 GHz Span 15.00 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 147 ms (1001 pts) #Res BW 100 kHz #VBW 300 kHz Sweep 1.47 ms (1001 pts)
s Tgsranus wsa Lgsranus
Page 35 of 71

UL VERIFICATION SERVICES INC.

47173 BENICIA STREET, FREMONT, CA 94538, USA

TEL: (510) 771-1000

FORM NO: CCSUP47011
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-E5V2 DATE: JULY 6, 2016
FCC ID: VOB-P2523

9. RADIATED TEST RESULTS
9.1. 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) 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
C€63.10. 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 band edge 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 1/T (on time) for average measurement.
GFSK=1/T=1/0.00289S = 346 Hz and 8PSK = 1/T = 1/0.00107s = 934 Hz.

The spectrum from 1GHzHz 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.
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REPORT NO: 14U19497-E5V2 DATE: JULY 6, 2016
FCC ID: VOB-P2523

9.2. TRANSMITTER ABOVE 1 GHz
9.2.1. BASIC DATA RATE GFSK MODULATION

RESTRICTED BANDEDGE (LOW CHANNEL)

HORIZONTAL PEAK AND AVERAGE PLOT

12:UL Fremont,5m Chamber A 28 Jun 2816 13:38:23
Restricted Bandedge
= Pro ject Number: 16023582
" Client:Nvidia
Config:EUT + AC Adopter
Mode :BT_GFSK_BE H 2482
195 Tested by:56818_J0
o it
‘ "
85
< | Peak Limit (dBuU/m
3 7 \
@
<
65 f
5. Average Limit CdBul/m) \\
i
I
PR Ty Ih meu APyt *,“;l bt Py Al :m'w»"n“u“ JJWWWWWMN l\ iy Lo
|
45 J
|
RN NN
3|:
2. 31 18.5MH=z/ 2.415
Frequency (GHzJ
Range (Gfl2) RAU/BU  Ref/Attn  Det/Avg Tupe Sueep Pte  #ups/Mods  Position Range (&) REUABI  Ref/Attn Det/fvg Tupe Susep Pte  ¥oups/Mods Position
1:2.3172.415  MCEBI/AM 1012 PEAK/Pur Avg(RMS)  InsecCuto)  BOB1  MAXH 143 degs | 2:2.3172.415  IN(-6dB)/360  189/12  PEAK/Valt Aug 81 1a/RBN 3t 1ARIT 143 deg
Low Chenne! Bandedge - H.TST 38915 11 May 2816 Rev 9.5 26 Apr 2816
Marker Frequency Meter Det AF 7346 (db/m) Amp/Cbi/Fitr Corrected Average Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB) Reading (dBuv/m) (dB) (dBuv/m) (dB) (Degs) (cm)
(dBuv) (dBuV/m)
1 *2.39 36.17 Pk 323 -18.2 50.27 - - 74 -23.73 143 307 H
2 *2.386 38.21 Pk 322 -18.2 52.21 - - 74 -21.79 143 307 H
3 *2.39 25.63 VA1T 323 -18.2 39.73 54 -14.27 - - 143 307 H
4 *2.377 25.95 VAIT 32.2 -18.2 39.95 54 -14.05 - - 143 307 H

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

VAILT - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration
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REPORT NO: 14U19497-E5V2 DATE: JULY 6, 2016
FCC ID: VOB-P2523

VERTICAL PEAK AND AVERAGE PLOT

12;UL Fremont,B5m Chamber A 28 Jun 2816 13:43:49
Restricted Bondedge
= Project Number:16U23502
1 Client:Nvidia
ConfigiEUT + AC Adapter
Mode:BT_GFSK_BE_U_2482
195 Tested by:58818_J0
o5
a5
”E
~ Peak Limit (dBuU/m)
> 7!:
J I
m
o 1
65 | ‘,‘
55 Average Limit CdBul/m) l\ 'L
| ,
JUNPRTEFS YRRV (W IRQWN V0 0 AT TH W 0 A AR w}..ﬁ,@A‘a,uv,\Ww«jﬁ.’m,uuwww‘m.n it bl mw~‘um‘w,\nw".'imww\@y‘m/w-:w-u ey Tl ghoipeantetigm
45 :
g3
35
2.31 18.5MHz/ 2.415
Fr‘equehcg (GHz2
Range (GHz) REL/ VB Ref/Attn  Det/Avg Tupe Sweep Pte #Sups/Mode Fosition Range (GHz) REW/UBW Ref/ftin  Det/Avg Type Sueep Pte  #Sups/Mode Fosition
2.31-2.415 M(-6dB)/3M 89/12 PEAK A 1S 1sec(Auta :70%} fAX 87 degs
Low Chonnel Bandedge - U.TST 383815 11 May 26816 Rev 9.5 26 Apr 20816
Marker Frequency Meter Det AF T346 (db/m) Amp/Cbl/Flitr Corrected Average Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB) Reading (dBuv/m) (dB) (dBuv/m) (dB) (Degs) (cm)
(dBuv) (dBuV/m)
1 *2.39 36 Pk 323 -18.2 50.1 - - 74 -23.9 187 397 \
2 *2.35 39.55 Pk 32 -18.2 53.35 - - 74 -20.65 187 397 \
3 *2.39 25.4 VALT 323 -18.2 39.5 54 -14.5 - - 187 397 \
4 *2.384 26.05 VALT 32.2 -18.2 40.05 54 -13.95 - - 187 397 \
* - indicates frequency in CFR15.205/IC 8.10 Restricted Band
Pk - Peak detector
VALT - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration
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REPORT NO: 14U19497-E5V2 DATE: JULY 6, 2016
FCC ID: VOB-P2523

AUTHORIZED BANDEDGE (HIGH CHANNEL)

HORIZONTAL PEAK AND AVERAGE PLOT

12l:UL Fremont,5m Chamber A 28 Jun 2816 13:51:51
Restricted Bondedge
= Project Number:16U23502
1 Client:Nvidia
Config:EUT + AC Adapter
Mode 6T _GFSK_BE_H_ 2480
Lo R £ S | S SO S Tected by:50818_J0
95
85
& , .
~ Peok Limit CdBuU/im)
3 75
3
@
<
65
Averoge Limit (dBulU/m)
55 =
oo o m‘mmwf TR AT R TS T vy o T T P vy —”Y T
{Heihéoen o il A iy " Lkl h A AN ]
45 |
"( - a — o v ot
35
2.46 18. 3MHz/ 2.563
Frequency (GHzJ
Rangs (6Hz) ROU/UBU  Ref/Attn  Dei/fvg Tpe Susep Pt  #Supe/ods  Fosition Range (6H2) REW/UBW  Ref/Attn Dst/Avg Tupe Sueap Pts ¥Sups/fiode Fosition
1:2.46°2.563  INC-6BI/M  109/12  PEAK/Pur Avg(RMS)  fnsecChuta) 8881 MAXH 3 degs | 2:2.46-2.563  IM(-GB)/36B  189/12  PEAKAVolt feg Bifs/RBM 8881 IARIT 330 dege 381
High Channel Bandedge - H.TST 38915 11 May 2816 Rev 9.5 26 Apr 2816
Marker Frequency Meter Det 'AF T346 (db/m) Amp/Cbl/Fitr Corrected Average Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB) Reading (dBuv/m) (dB) (dBuv/m) (dB) (Degs) (cm)
(dBuv) (dBuV/m)
1 *2.484 36.56 Pk 324 -17.9 51.06 - - 74 -22.94 330 301 H
3 *2.484 26.16 VAIT 324 -17.9 40.66 54 -13.34 - - 330 301 H
4 *2.499 26.17 VA1T 325 -17.9 40.77 54 -13.23 - 330 301 H
2 2.526 38.62 Pk 324 -17.8 53.22 - - 74 -20.78 330 301 H
*

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

Pk - Peak detector

VAILT - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration
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REPORT NO: 14U19497-E5V2
FCC ID: VOB-P2523

DATE: JULY 6, 2016

VERTICAL PEAK AND AVERAGE PLOT

_UL Fremont,5m Chamber A

28 Jun 2816 13:57:89

12
Restricted Bondedge
- Project Number:16U23582
1 Client:Nvidia
Config:EUT + AC Adapter
Mode :BT_GFSK_BE_U_2480
195 Tested by:58818_J0
95 “
|
- |
‘e N
3 - | Peal mit (dBuU/m)
3 7 f
[a5]
3 |
~ f
6!: 1
[ d
| Average, Limit (dBuU/m)
5!: | T
il b Mv,h,mW\e‘-wﬂw-m A 00t A o At ol g o P
45 ;
3 4
o @
35
2.46 18. 3MHz/ 2.563
Frequency (GHz)
Range (GHz) R/ VBl Ref/Attn  Det/fvg Tupe Sueep Pte #Sups/Mode Fosition Range (GHz) RBW/UBW Ref/fttn  Det/fvg Type Sueep Pte #Sups/ode  Position |
4 ). d| i {8 1 ke SL2[% X e
High Channel Bandedge — U.TST 3@915 11 May 2616 Rev 9.5 26 Apr 2816
Marker Frequency Meter Det AF T346 (db/m) Amp/Cbl/Fitr Corrected Average Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB) Reading (dBuv/m) (dB) (dBuv/m) (dB) (Degs) (cm)
(dBuv) (dBuv/m)
1 *2.484 36.22 Pk 324 -17.9 50.72 74 2328 24 387 %
2 *2.492 38.99 Pk 325 -17.9 53.59 - 74 -20.41 24 387 %
3 *2.484 25.86 VALT 32.4 -17.9 40.36 54 -13.64 24 387 v
4 *2.496 26.26 VALT 325 -17.9 40.86 54 -13.14 24 387 v

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

Pk - Peak detector

VAILT - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration
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REPORT NO: 14U19497-E5V2 DATE: JULY 6, 2016
FCC ID: VOB-P2523

HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL HORIZONTAL

! 12UL FREMONT, 3m Chomber 4 Dec 2814 21:40:20
Rodioted Emissions 3-Meters
Project Number: 14U15437
180 Client:Nvidia
Config EUT with AC Adapter
Mode:BT GFSK 2482
ag Tested by:J. Jackson
80
_ Peak Limit (dBul/mJ
]
T 70
o
N
C
2 68
~ Avg Limit (dBulU/m
€
~
3 56
S 1 2 3
= T s g
4B ‘ & D AN
o™ i N T L Tl
, ol AT g
STRRITRRRRTT FRrr Lk
38 =~
20
1 14 18
Frequency (GHz)
Range (&) Tt RE VB g Typ Seeep Plo  Aoups/Mods  Fosition Range (G Dot R VB vy Typ Sweep Pts  Foups/Mods  Position
113 K IMC-38) Bk Log-Purllides) Auto/Cpled G081 Inf/MAXH  B-36Bdegs H | 3:3-18 PERK  M(-38) 3Bk LogFurUideo) futo/Cpled 16k  Inb/MAXH  B-36Bdegs H
FCC Part!5 Subpart C 240BMHz Spurious Emissions with Average Scan.TST 39763 12 Jun 2014 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-E5V2
FCC ID: VOB-P2523

DATE: JULY 6, 2016

LOW CHANNEL VERTICAL

4 Dec 2014 21:40:28

QUL FREMONT, 3m Chomber

"
Rodioted Emissions 3-Meters
Project Number: 14119497
180 Client:Nvidia
Config EUT with AC Adapter
Mode:BT GFSK 2482
9g Tested by:J. Jackson
88
Peok Limit (dBuU/m>
5 7o
5
C
o
> 66
e Qvg Limit (dBuU/m
~
>
2 56
l o
= 4
40 o &
o
38
208
1 18 18
Frequency (GHz)
Ronge (6H) et RO VB fvg Typ Seeep Pls #oups/fods  Fosition Range (GHiz) Dot W VB fvg Typ ) Pts Fups/Mode  Fosition

FCC Part!S Subpart C 248@MHz Spurious Emissions with Average Scon.TST 39763 12 Jun 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-E5V2 DATE: JULY 6, 2016
FCC ID: VOB-P2523

LOW CHANNEL DATA

TRACE MARKERS
Marker Frequency Meter Det AFT119 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)
(dBuVv) (dB) (dBuV/m)
2 *4.805 39.29 PK 34.1 -30.3 43.09 - - 74 -30.91 0-360 200 H
5 *4.804 43.37 PK 34.1 -30.3 47.17 - - 74 -26.83 0-360 200 Vv
4 1.92 33.63 PK 313 -23.3 41.63 - - - - 0-360 200 Vv
1 2.02 34 PK 316 -23.2 42.4 - - - - 0-360 100 H
6 6.334 31.75 PK 354 -29.1 38.05 - - - - 0-360 200 \
3 10.461 29.15 PK 374 -25.2 41.35 - - - - 0-360 200 H
* - indicates frequency in CFR15.205/IC 8.10 Restricted Band
Avg - Video bandwidth < Resolution bandwidth
RADIATED EMISSIONS
Frequency Meter Det AFT119 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)
*4.804 44.97 PK3 34.1 -30.3 48.77 - - 74 -25.23 114 178 H
*4.804 38.33 VB1T 34.1 -30.3 42.13 54 -11.87 - - 114 178 H
*4.804 47.34 PK3 34.1 -30.3 51.14 - - 74 -22.86 132 214 Vv
*4.804 42.43 VB1T 34.1 -30.3 46.23 54 -7.77 - - 132 214 "
* - indicates frequency in CFR15.205/IC 8.10 Restricted Band
PKFH - FHSS: RB=100k/1MHz VB=3 x RB, Peak
VAI1T - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration
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REPORT NO: 14U19497-E5V2 DATE: JULY 6, 2016
FCC ID: VOB-P2523

MID CHANNEL HORIZONTAL

| 1@UL FREMONT, 3m Chomber 4 Dec 2814 22:06:35
Rodioted Emissions 3-Meters
Project Number: 14019497
180 Client:Nvidia
Config:EUT with AC Adapter
Mode:BT GFSK 2441
9g Tested by:J. Jackson
88 -
_ Peok Limit (dBul/mJ
3
c 78
[
N
C
£ 66
~ Avg Limit (dBulU/m
3
~
3 56
a5}
Sz 1
48 I 5 AAH-;“W
oy
MMW 2 Funhbh AT udd .
atnl b bsehiitar M AN o
38 -
208
1 18 18
Frequency (GHz)
Range (@) ot FB VB g Tgp Sueep Plo  Houps/Mode  Fosition Range (G Det  ReW VB vy Typ Sweep Pts  Foups/fods  Position
1:1-3 PEFK IM(-38) 3k LogPur(Video) Auto/Cpled 60BI  Inf/MXH  B-36Bdegs H | 3:3-18 PR 1H(-38) 3k Log-Fu(Video) Auto/Cpled 16k  Inf/MAXH  B-3Bdegs H
FCC Part!5 Subport C 2488MHz Spurious Emissions with Average Scon.TST 39763 12 Jun 2814 Rev 9.5 22 Jul 20814

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-E5V2
FCC ID: VOB-P2523

DATE: JULY 6, 2016

'H@UL FREMONT, 3m Chomber 4 Dec 2814 22:06:35
Rodioted Emissions 3-Meters
Project Number: 14119497
180 Client:Nvidia
Config EUT with AC Adapter
Mode:BT GFSK 2441
9g Tested by:J. Jackson
88
Peok Limit (dBuU/m>
5 7o
5
C
o
> 66
e Qvg Limit (dBuU/m
~
>
2 56
o
g
40 . 6
5
2 o
38
208
1 18 18
Frequency (GHz)
Ronge (6H) et RO VB fvg Typ Seeep Pls #oups/fods  Fosition Range (GHiz) Dot W VB fvg Typ ) Pts Fups/Mode  Fosition

FCC Part!S Subpart C 248@MHz Spurious Emissions with Average Scon.TST 39763 12 Jun 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-E5V2 DATE: JULY 6, 2016
FCC ID: VOB-P2523

MID CHANNEL DATA

TRACE MARKERS
Marker Frequency Meter Det AFT119 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)
(dBuVv) (dB) (dBuV/m)

2 *4.882 30.49 PK 34 -30.1 34.39 - - 74 -39.61 0-360 200 H

6 *4.881 33.82 PK 34 -30.2 37.62 - - 74 -36.38 0-360 200 Vv

4 1.974 33.03 PK 315 -23.2 41.33 - - - - 0-360 200 Vv

1 1.986 33.86 PK 315 -23.2 42.16 - - - - 0-360 100 H

5 3.2 34.41 PK 329 -31.2 36.11 - - - - 0-360 200 \

3 6.314 31.8 PK 35.4 -29.5 37.7 - - - - 0-360 200 H
* - indicates frequency in CFR15.205/IC 8.10 Restricted Band
Avg - Video bandwidth < Resolution bandwidth
RADIATED EMISSIONS
Frequency Meter Det AFT119 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)
*4.882 40.85 PK3 34 -30.1 44.75 - - 74 -29.25 0 200 H
*4.882 29.54 VB1T 34 -30.1 33.44 54 -20.56 - - 0 200 H
*4.882 42.62 PK3 34 -30.1 46.52 - - 74 -27.48 144 149 Vv
*4.882 34.1 VB1T 34 -30.1 38 54 -16 - - 144 149 Vv
* - indicates frequency in CFR15.205/IC 8.10 Restricted Band
PKFH - FHSS: RB=100k/1MHz VB=3 x RB, Peak
VAI1T - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit
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REPORT NO: 14U19497-E5V2 DATE: JULY 6, 2016
FCC ID: VOB-P2523

HIGH CHANNEL HORIZONTAL

| 1@UL FREMONT, 3m Chomber 4 Dec 2814 22:27:18
Rodioted Emissions 3-Meters
Project Number: 14019497
180 Client:Nvidia
Config:EUT with AC Adapter
Mode:BT GFSK 2488
9g Tested by:J. Jackson
88 -
_ Peok Limit (dBul/mJ
3
c 78
[
N
C
£ 66
~ Avg Limit (dBulU/m
3
~
3 56
a5}
K] 1
un o B 3 ) MIVWM
4 TR
WMW AR
L IRl
38
208
1 18 18
Frequency (GHz)
Range (@) ot FB VB g Tgp Sueep Plo  Houps/Mode  Fosition Range (G Det  ReW VB vy Typ Sweep Pts  Foups/fods  Position
1:1-3 PEFK IM(-38) 3k LogPur(Video) Auto/Cpled 60BI  Inf/MXH  B-36Bdegs H | 3:3-18 PR 1H(-38) 3k Log-Fu(Video) Auto/Cpled 16k  Inf/MAXH  B-3Bdegs H
FCC Part!5 Subport C 2488MHz Spurious Emissions with Average Scon.TST 39763 12 Jun 2814 Rev 9.5 22 Jul 20814

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-E5V2
FCC ID: VOB-P2523

DATE: JULY 6, 2016

HIGH CHANNEL VERTICAL

4 Dec 2014 22:27:18

QUL FREMONT, 3m Chomber

"
Rodioted Emissions 3-Meters
Project Number: 14119497
180 Client:Nvidia
Config EUT with AC Adapter
Mode:BT GFSK 2488
9g Tested by:J. Jackson
88
Peok Limit (dBuU/m>
5 7o
5
C
o
> 66
e Qvg Limit (dBuU/m
S
2 56
o
= 4
40 2 5 6
a 0
38
208
1 18
Frequency (GHz)
Ronge (6H) et RO VB fvg Typ Seeep Pls #oups/fods  Fosition Range (GHiz) Dot W VB fvg Typ ) Pts Fups/Mode  Fosition

FCC Part!S Subpart C 248@MHz Spurious Emissions with Average Scon.TST 39763 12 Jun 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-E5V2 DATE: JULY 6, 2016
FCC ID: VOB-P2523

HIGH CHANNEL DATA

TRACE MARKERS
Marker Frequency Meter Det AFT119 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)
(dBuVv) (dB) (dBuV/m)
2 *4.96 32.97 PK 34 -31 35.97 - - 74 -38.03 0-360 200 H
5 *4.96 34.34 PK 34 -31 37.34 - - 74 -36.66 0-360 200 \
4 2.013 33.62 PK 31.6 -23.2 42.02 - - - - 0-360 200 \
1 2.099 33.99 PK 315 -23 42.49 - - - - 0-360 100 H
6 6.177 32.57 PK 353 -30.1 37.77 - - - - 0-360 200 Vv
3 6.327 31.67 PK 35.4 -29.1 37.97 - - - - 0-360 100 H
* - indicates frequency in CFR15.205/IC 8.10 Restricted Band
Avg - Video bandwidth < Resolution bandwidth
RADIATED EMISSIONS
Frequency Meter Det AFT119 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)
*4.959 41.78 PK3 34 -31 44.78 - - 74 -29.22 133 296 H
*4.96 3131 VB1T 34 -31 3431 54 -19.69 - - 133 296 H
*4.96 42.82 PK3 34 -31 45.82 - - 74 -28.18 160 186 \
*4.96 34.35 VB1T 34 -31 37.35 54 -16.65 - - 160 186 \
* - indicates frequency in CFR15.205/IC 8.10 Restricted Band
PKFH - FHSS: RB=100k/1MHz VB=3 x RB, Peak
VAI1T - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit
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REPORT NO: 14U19497-E5V2 DATE: JULY 6, 2016
FCC ID: VOB-P2523

9.2.2. ENHANCED DATA RATE 8PSK MODULATION

RESTRICTED BANDEDGE (LOW CHANNEL)

HORIZONTAL PEAK AND AVERAGE PLOT

| 2l:UL Fremont,5m Chamber A 28 Jun 2816 13:87:29
Restricted Bondedge
= Project Number:16U23582
1 Client:Nvidia
Config EUT + AC Adapter
Mode :BT_8PSK_BE_H_2462
195 Tested by:50818J0
95 A
{ | l\
85
& .
~ Peak Limit C(dBuU/m) \
> 7:
5
@
3 \
6:
55l fverage Limit CdBuli/n) / \
AR J"w""”“,"‘ i ‘”n]‘m; il .3‘ LA e o it rlv oM Ikowoiapishadly JT""Q?‘ “.M‘ wr 'Lw.l._‘.M/ ‘ Wit
45 |
4 3 |
A B, v
3:
2.31 18.5MH=z/ 2.415
Frequency C(GHz)
Range (6Hz) RBU/UBU  Ref/Attn Det/Avg Tpe Susep Pts  #Sups/Mods Fosition Range (61 REU/UBM  Ref/Atin Dst/fvg Tupe Susep Pts  #5ups/fiods Fosition
1:2.31°2.415  MCBBI/M  10/12  PERK/Pur Avg@RMS)  fneec(Auto)  BBBT  MAKH 29 degs | 2:2.31-2.415  M(-GB)/1k 18912 PERKAaIt Pg BO5eRBU GBI LRIT 219 dege 347
Low Chennel Bondedge - H.TST 38915 11 May 2816 Rev 9.5 26 Apr 2016
Marker Frequency Meter Det AF 7346 (db/m) Amp/Cbl/Fitr Corrected Average Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB) Reading (dBuv/m) (dB) (dBuV/m) (dB) (Degs) (cm)
(dBuv) (dBuV/m)
1 *2.39 36.34 Pk 323 -18.2 50.44 - - 74 -23.56 219 347 H
2 *2.34 39 Pk 32 -18.3 52.7 - - 74 -21.3 219 347 H
3 *2.39 26.05 VAIT 323 -18.2 40.15 54 -13.85 - - 219 347 H
4 *2.381 26.37 VA1T 322 -18.2 40.37 54 -13.63 - - 219 347 H

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

VAILT - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration
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REPORT NO: 14U19497-E5V2 DATE: JULY 6, 2016
FCC ID: VOB-P2523

VERTICAL PEAK AND AVERAGE PLOT

12;UL Fremont,5m Chamber A 28 Jun 2816 13:13:27
Restricted Bondedge
= Project Number:16U23502
1 Client:Nvidia
ConfigiEUT + AC Adapter
Mode:BT_8PSK_BE_U_2402
195 Tested by:58818_J0
95 a
a5
G
~ Peak Limit (dBuU/m)
> 7!:
J
[0i} |
z w\
65 i
M
sel.fveroge Limit CBuU/m) AL
i Aol ool ikt bbb ot il wgw.wu‘w»mww«r hnibingmhaiishod
45
A
35
2. 31 18.5MHz/ 2.415
Frequency (GHzJ
Range (GHz) REL/ VB Ref/Attn  Det/Avg Tupe Sweep Pte #Sups/Mode Fosition Range (GHz) REW/UBW Ref/ftin  Det/Avg Type Sueep Pte  #Sups/Mode Fosition
2,31-2.415 M(-6dB) /M 89/12 PEAK A 1S 1sec(Auta :70%} 1R 259 degs
BT_8PSK_BE U_24@2 .DAT 38915 11 Moy 2616 Rev 9.5 26 Apr 20816
Marker Frequency Meter Det AF T346 (db/m) Amp/Cbl/Flitr Corrected Average Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB) Reading (dBuv/m) (dB) (dBuV/m) (dB) (Degs) (cm)
(dBuv) (dBuV/m)
1 *2.39 36.15 Pk 323 -18.2 50.25 - - 74 -23.75 258 396 \
2 *2.386 38.28 Pk 32.2 -18.2 52.28 - - 74 -21.72 258 396 \
3 *2.39 25.59 VA1T 323 -18.2 39.69 54 -14.31 - - 258 396 \2
4 *2.387 26.36 VA1T 323 -18.2 40.46 54 -13.54 - - 258 396 \2
* - indicates frequency in CFR15.205/IC 8.10 Restricted Band
Pk - Peak detector
VALT - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration
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REPORT NO: 14U19497-E5V2 DATE: JULY 6, 2016
FCC ID: VOB-P2523

AUTHORIZED BANDEDGE (HIGH CHANNEL)

HORIZONTAL PEAK AND AVERAGE PLOT

12l:UL Fremont,5m Chamber A 28 Jun 2816 13:23:22
Restricted Bondedge
= Project Number:16U23502
1 Client:Nvidia
Config:EUT + AC Adapter
Mode 6T _8PSK_BE_H_2480
Lo R £ S | S SO S Tected by:50818_J0
95
85
& , .
~ / ‘\ Peok Limit (dBuU/im)
3 75
3
@
- \
65
\ Averoge Limit (dBulU/m)
55 =
i ”K.‘v‘." ﬂw} Lui[l T AT RROT A — ‘n\mullhllrlvul.d oAbl ARt Mt
45 LI
(I3 4
o . JJ v ‘ﬁ e =
35
2.46 18. 3MHz/ 2.563
Frequency (GHzJ
Rangs (6Hz) ROU/UBU  Ref/Attn  Dei/fvg Tpe Susep Pt  #Supe/ods  Fosition Range (6H2) RBW/UB  Ref/Attn Dst/Avg Tupe Sueap Pts ¥Sups/fiode Fosition
1:2.46°2.563  INC-6BI/M  109/12  PEAK/Pur Avg(RMS)  fnsecChuta) 8881 MAXH 16 degs | 2:2.46-2.563  INC-6dB)/1k  189/12  PEAK/Valt Aug BESs/REM 8081 IARIT 136 degs 362
High Channel Bandedge - H.TST 38915 11 May 2816 Rev 9.5 26 Apr 2816
Marker Frequency Meter Det 'AF T346 (db/m) Amp/Cbl/Fitr Corrected Average Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB) Reading (dBuv/m) (dB) (dBuv/m) (dB) (Degs) (cm)
(dBuv) (dBuV/m)
1 *2.484 35.91 Pk 324 -17.9 50.41 - - 74 -23.59 136 362 H
3 *2.484 26.17 VAIT 324 -17.9 40.67 54 -13.33 - - 136 362 H
2 2.552 38.63 Pk 324 -17.8 53.23 - - 74 -20.77 136 362 H
4 2.552 26.61 VAIT 324 -17.8 41.21 54 -12.79 - - 136 362 H
*

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

Pk - Peak detector

VAILT - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration
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REPORT NO: 14U19497-E5V2
FCC ID: VOB-P2523

DATE: JULY 6, 2016

VERTICAL PEAK AND AVERAGE PLOT

_UL Fremont,5m Chamber A

28 Jun 2816 13:28:52

12
Restricted Bondedge
= Project Number:16U23582
1 Client:Nvidia
Config:EUT + AC Adepter
Mode:BT_8PSK_BE U 2480
185 Tested by:50818_J0
95 /
I
|
85 ‘
S Peok Limit CdBuU/m)
s 7
[a5]
S
61:
Average Limit (dBuU/m)
55 | =
A e ‘L‘ﬁ,twmmwr—w‘ﬂﬂm\'mu»‘-‘.vmsw l‘m.w:winw;w..wl-.W\am‘mmt\u,‘mmb.u,»'-‘,ﬁ M st Aol ‘,f%g.:mfu‘
=
4 3 ) ‘
o Q.
35
2.46 8. 3MHz/

Frequency (GHz)

2.563

Range (GHz) R/ VBl Ref/Attn  Det/fvg Tupe Sueep Pte #Sups/Mode Fosition Range (GHz) RBW/UBW Ref/fttn  Det/fvg Type Sueep Pts  #Sups/Mode Fosition
4 ), df F & 1 ke SL2[% X e
High Channel Bandedge — U.TST 3@915 11 May 2616 Rev 9.5 26 Apr 2816
Marker Frequency Meter Det AF T346 (db/m) Amp/Cbl/Fitr Corrected Average Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB) Reading (dBuv/m) (dB) (dBuv/m) (dB) (Degs) (cm)
(dBuv) (dBuV/m)
1 *2.484 36.08 Pk 324 -17.9 50.58 - - 74 -23.42 203 371 \
3 *2.484 25.9 VALT 324 -17.9 40.4 54 -13.6 203 371 \
4 *2.487 26.78 VAIT 325 -17.9 41.38 54 -12.62 - - 203 371 \
2 2.532 389 Pk 324 -17.8 53.5 74 -20.5 203 371 \

*

Pk - Peak detector

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

VAILT - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration
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REPORT NO: 14U19497-E5V2 DATE: JULY 6, 2016
FCC ID: VOB-P2523

HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL HORIZONTAL

| 1@UL FREMONT, 3m Chamber 4 Dec 2814 22:53:10
Rodioted Emissions 3-Meters
Project Number: 14019437
180 Client:Nvidia
Canfig EUT with AC Adapter
Mode:BT 8PSK 2482
ag Tested by:J. Jockson
88
B Peak Limit (dBulU/m)
3
c 70
o
N
©
5 6o ,
- Avg Limit (dBuU/m)d
g ©
a
3 58
[an}
z | - MW*‘
408 o A
T o Ty 2 . 3 W"’"’M e
RPN Y PRI YT
38 Jsbleiashtothuabit
28
1 8 18
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(-38) Bk LogPur(Video) Auto/Cpled 60BI  Inf/MXH  B-3Bdegs H | 3:3-18 PEAC  1H(-38) 3Bk Log-Pu(Video) Auto/Cpled 16k  Inf/MAXH  B-35Bdegs H
FCC Port!5 Subport C 2488MHz Spurious Emissions with Average Scon.TST 39763 12 Jun 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-E5V2 DATE: JULY 6, 2016
FCC ID: VOB-P2523

LOW CHANNEL VERTICAL

| 18UL FREMONT, 3m Chomber 4 Dec 2814 22:53:10
Rodioted Emissions 3-Meters
Project Number: 14119497
180 Client:Nvidia
Config EUT with AC Adapter
Mode:BT 8PSK 2482
9g Tested by:J. Jackson
88
Peok Limit (dBuU/m>
5 7o
5
C
o
> 66
e Qvg Limit (dBuU/m
~
>
2 56
o
Z 4 -
Q
40 (e 5]
o
38
208
1 18 18
Frequency (GHz)
Ronge (6H) et RO VB fvg Typ Seeep Pls #oups/fods  Fosition Range (GHiz) Dot W VB fvg Typ ) Pts Fups/Mode  Fosition
FCC Part!5 Subport C 2488MHz Spurious Emissions with Average Scon.TST 39763 12 Jun 2814 Rev 9.5 22 Jul 20814

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-E5V2 DATE: JULY 6, 2016
FCC ID: VOB-P2523

LOW CHANNEL DATA

TRACE MARKERS
Marker Frequency Meter Det AFT119 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)
2 *4.805 32.92 PK 341 -30.3 36.72 - - 74 -37.28 0-360 200 H
5 * 4.805 35.86 PK 341 -30.3 39.66 - - 74 -34.34 0-360 200 \
1 1.953 33.55 PK 31.4 -23.2 41.75 - - - - 0-360 200 H
4 2.081 33.73 PK 315 -23 42.23 - - - - 0-360 100 \
6 6.311 31.79 PK 354 -29.6 37.59 - - - - 0-360 200 \
3 6.47 315 PK 355 -30.2 36.8 - - - - 0-360 200 H
* - indicates frequency in CFR15.205/IC 8.10 Restricted Band
Avg - Video bandwidth < Resolution bandwidth
RADIATED EMISSIONS
Frequency Meter Det AFT119 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)
*4.804 43.52 PK3 34.1 -30.3 47.32 - - 74 -26.68 283 353 H
*4.804 33.53 VB1T 34.1 -30.3 37.33 54 -16.67 - - 283 353 H
*4.804 45.4 PK3 34.1 -30.3 49.2 - - 74 -24.8 141 152 Vv
*4.804 36.25 VB1T 34.1 -30.3 40.05 54 -13.95 - - 141 152 Vv

* - indicates frequency in CFR15.205/IC 8.10 Restricted Band
PKFH - FHSS: RB=100k/1MHz VB=3 x RB, Peak

VAI1T - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit
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REPORT NO: 14U19497-E5V2 DATE: JULY 6, 2016
FCC ID: VOB-P2523
MID CHANNEL HORIZONTAL
| 1@UL FREMONT, 3m Chomber 4 Dec 2814 23:15:51
Rodioted Emissions 3-Meters
P t Number: 140194397
190 Client Nvidia
Config EUT with AC Adapter
Mode:BT 8PSK 2441
9g Tested by:J. Jackson
88
_ Peok Limit (dBul/mJ
]
T 70
[
N
C
£ 66
~ Qvg Limit (dBuU/m
3
~
3 56
2 1 >
T e 3 = 3 P MWMWWM
WWW TN
Wil PN ' Mo aa
38 -
208
1 18 18
Frequency (GHz)
Ronge (6Hz) et ROl VB fvg Typ Secep Plo #oups/fods  Fosition Range (GHiz) Dot W VB fvg Typ Sneep Pts  Fups/Mods  Fosition
1:1-3 PEFK IM(-38) 3k LogPur(Video) Auto/Cpled 60BI  Inf/MXH  B-36Bdegs H | 3:3-18 PR 1H(-38) 3k Log-Fu(Video) Auto/Cpled 16k  Inf/MAXH  B-3Bdegs H
FCC Part!5 Subport C 2488MHz Spurious Emissions with Average Scon.TST 39763 12 Jun 2814 Rev 9.5 22 Jul 20814

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-E5V2 DATE: JULY 6, 2016
FCC ID: VOB-P2523

| 18UL FREMONT, 3m Chomber 4 Dec 2814 23:15:51
Rodioted Emissions 3-Meters
Project Number: 14119497
180 Client:Nvidia
Config EUT with AC Adapter
Mode:BT 8PSK 2441
9g Tested by:J. Jackson
88
Peok Limit (dBuU/m>
5 7o
5
C
o
> 66
e Qvg Limit (dBuU/m
~
>
2 56
o
- 4
4(7 2o @ ; achod A
; o
; 5
tal
38
208
1 18 18
Frequency (GHz)
Ronge (6H) et RO VB fvg Typ Seeep Pls #oups/fods  Fosition Range (GHiz) Dot W VB fvg Typ ) Pts Fups/Mode  Fosition
FCC Part!5 Subport C 2488MHz Spurious Emissions with Average Scon.TST 39763 12 Jun 2814 Rev 9.5 22 Jul 20814

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-E5V2 DATE: JULY 6, 2016
FCC ID: VOB-P2523

MID CHANNEL DATA

TRACE MARKERS
Marker Frequency Meter Det AFT119 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)
(dBuVv) (dB) (dBuV/m)
1 *1.328 36.31 PK 29.9 -23.8 42.41 - - 74 -31.59 0-360 100 H
5 *3.761 31.81 PK 33.2 -31.3 33.71 - - 74 -40.29 0-360 100 Vv
2 1.891 33.95 PK 311 -23.3 41.75 - - - - 0-360 200 H
4 2.087 34.01 PK 315 -23.1 42.41 - - - - 0-360 200 Vv
3 6.156 32.43 PK 353 -29.7 38.03 - - - - 0-360 100 H
6 7.117 30.67 PK 35.6 -28 38.27 - - - - 0-360 100 \
* - indicates frequency in CFR15.205/IC 8.10 Restricted Band
Avg - Video bandwidth < Resolution bandwidth
RADIATED EMISSIONS
Frequency Meter Det AFT119 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)
*1.327 43.02 PK3 29.9 -23.8 49.12 - - 74 -24.88 235 100 H
*1.329 30.58 VB1T 29.9 -23.8 36.68 54 -17.32 - - 235 100 H
*3.76 40.47 PK3 33.2 -31.3 42.37 - - 74 -31.63 235 100 Vv
*3.759 28.12 VB1T 33.2 -31.3 30.02 54 -23.98 - - 235 100 Vv
* - indicates frequency in CFR15.205/IC 8.10 Restricted Band
PKFH - FHSS: RB=100k/1MHz VB=3 x RB, Peak
VAI1T - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit
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REPORT NO: 14U19497-E5V2
FCC ID: VOB-P2523

DATE: JULY 6, 2016

HIGH CHANNEL HORIZONTAL

'\1@UL FREMONT, 3m Chomber 4 Dec 2814 23:40:46
Rodioted Emissions 3-Meters
Project Number: 14019497
180 Client:Nvidia
Config:EUT with AC Adapter
Mode:BT 8PSK 2488
9g Tested by:J. Jackson
88 -
_ Peok Limit (dBul/mJ
3
c 78
[
N
C
£ 66
~ Avg Limit (dBulU/m
3
~
3 56
a5}
Sz 1 2
4(7 n o)
it i a Vit
MR erts
e LT At
30 e
208
1 18 18
Frequency (GHz)
Range (@) ot FB VB g Tgp Sueep Plo  Houps/Mode  Fosition Range (G Det  ReW VB vy Typ Sweep Pts  Foups/fods  Position
1:1-3 PEFK IM(-38) 3k LogPur(Video) Auto/Cpled 60BI  Inf/MXH  B-36Bdegs H | 3:3-18 PR 1H(-38) 3k Log-Fu(Video) Auto/Cpled 16k  Inf/MAXH  B-3Bdegs H
FCC Part!5 Subport C 2488MHz Spurious Emissions with Average Scon.TST 39763 12 Jun 2814 Rev 9.5 22 Jul 20814

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-E5V2
FCC ID: VOB-P2523

DATE: JULY 6, 2016

'H@UL FREMONT, 3m Chomber 4 Dec 2814 23:40:46
Rodioted Emissions 3-Meters
Project Number: 14119497
180 Client:Nvidia
Config EUT with AC Adapter
Mode:BT 8PSK 2488
9g Tested by:J. Jackson
88
Peok Limit (dBuU/m>
5 7o
5
C
o
> 66
e Qvg Limit (dBuU/m
~
>
2 56
o
408 2 6
- o
D
D
38
208
1 18 18
Frequency (GHz)
Ronge (6H) et RO VB fvg Typ Seeep Pls #oups/fods  Fosition Range (GHiz) Dot W VB fvg Typ ) Pts Fups/Mode  Fosition

FCC Part!S Subpart C 248@MHz Spurious Emissions with Average Scon.TST 39763 12 Jun 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-E5V2 DATE: JULY 6, 2016
FCC ID: VOB-P2523

HIGH CHANNEL DATA

TRACE MARKERS
Marker Frequency Meter Det AFT119 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)
(dBuVv) (dB) (dBuV/m)
4 *1.295 343 PK 30.2 -23.8 40.7 - - 74 -33.3 0-360 200 Vv
5 *4.056 32.63 PK 334 -31.2 34.83 - - 74 -39.17 0-360 200 Vv
1 1.428 35.56 PK 28.9 -23.7 40.76 - - - - 0-360 100 H
2 1.857 34.07 PK 30.8 -23.3 41.57 - - - - 0-360 200 H
3 6.327 31.15 PK 35.4 -29.1 37.45 - - - - 0-360 200 H
6 7.131 31.03 PK 35.6 -28 38.63 - - - - 0-360 100 \
* - indicates frequency in CFR15.205/IC 8.10 Restricted Band
Avg - Video bandwidth < Resolution bandwidth
RADIATED EMISSIONS
Frequency Meter Det AFT119 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)
*1.295 43.1 PK3 30.2 -23.8 49.5 - - 74 -24.5 0 200 \
*1.296 30.67 VB1T 30.2 -23.8 37.07 54 -16.93 - - 0 200 \
*4.055 40.84 PK3 334 -31.2 43.04 - - 74 -30.96 0 200 Vv
*4.057 28.37 VB1T 334 -31.3 30.47 54 -23.53 0 200 "
* - indicates frequency in CFR15.205/IC 8.10 Restricted Band
PKFH - FHSS: RB=100k/1MHz VB=3 x RB, Peak
VAI1T - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit
Page 62 of 71
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-E5V2
FCC ID: VOB-P2523

DATE: JULY 6, 2016

9.

3. WORST-CASE BELOW 1 GHz

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

HORIZONTAL PLOT

QKUL Fremont,5m Chomber A 5 Dec 2814 22:20:10
Rodiated Emissions — 3 Meters
Project Number: 14013497
85 Client:Nvidia
Config-EUT/ Charger
Mode:BT <1GHz
75 Tested by:0. Stoelting
6K
55
2 ’—
~
3 45 QPR LT TEB LU D)
e [
o
S > 5
= 1
3 T m &
g
2|: | T m Il |
15 M%MMA ‘/"m Ms“ HM
5 !
Liad
38 168 18686
Frequency (MHz)
Range (1) et Fol VB vy Typ Sueep Pls  Soups/fode  Fosiiion Range (i) ] VB fvg Typ Sweep Pts  Fowps/Mads  Fosition
1:38-288 PEFK  12Bk(-68) M  Log-Pur(Uideo) .OBIs/Miz  49BI  Inf/MAXH  B-36degs H | 3:200-1008 PEAK  120k(-68) 1N  Log-PurlVideo) .GBIs/MHz  88B1  [nf/MAXH  0-36Bdegs H
FCC Part 15 Subpart C 38-188BMHz. TST 38915 15 Jul 20814 Rev 9.5 22 Jul 2814
Page 63 of 71

UL VERIFICATION SERVICES INC.

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.

FORM NO: CCSUP47011




REPORT NO: 14U19497-E5V2 DATE: JULY 6, 2016
FCC ID: VOB-P2523

QKUL Fremont,5m Chomber A 5 Dec 2814 22:20:18
Radiated Emissions - 3 Meters
- Project Number: 14019497
8 Client:Nvidia
Config:EUT/ Charger
Mode :BT <1GHz
75 Tested by:0. Stoelting
6;
55
: |
~
DZI 45 GPFR"TEEm T Tdeavu7m)
[as}
Z
353
Al a4
25l "\’ ?
A \ A \M
" /
Wil e\ ',.ﬂ&w J WW‘ ;
. YV w ‘
38 1484 1888
Frequency (MHz)
Rarge (Hz) b BT T Seep P Tl Tosiiion Range i) bt R W T S Pio “Wuplode  Posiiion
FCC Part 15 Subpart C 38-188BMHz.TST 38915 15 Jul 2814 Rev 9.5 22 Jul 2814
BELOW 1 GHz TABLE
Marker Frequency Meter Det AF T130 Amp/Cbl Corrected QPk Limit Margin Azimuth Height Polarity
(MHz) Reading (dB/m) (dB/m) Reading (dBuV/m) (dB) (Degs) (cm)
(dBuv) (dBuv/m)
5 *241.1 52.62 PK 11.5 -29.7 34.42 46.02 -11.6 0-360 200 H
3 32.7625 45.94 PK 19.2 -31.2 33.94 40 -6.06 0-360 101 \Y
4 45.5125 48.61 PK 10.3 -31.1 27.81 40 -12.19 0-360 101 \Y
1 91.2 55.93 PK 7.9 -30.6 33.23 43.52 -10.29 0-360 300 H
2 102.25 55.69 PK 10.4 -30.5 35.59 43.52 -7.93 0-360 300 H
6 498 43.01 PK 17.6 -28.8 31.81 46.02 -14.21 0-360 200 H
* - indicates frequency in CFR15.205/IC 8.10 Restricted Band
Pk - Peak detector
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REPORT NO: 14U19497-E5V2
FCC ID: VOB-P2523

DATE: JULY 6, 2016

10. AC POWER LINE CONDUCTED EMISSIONS

LIMITS

FCC §15.207 (a)

Fregueney of Emission (MHz) Conducted Limit (dBuV)
Quasi-peak Average
0.15-0.5 B tor 56 56 to 46
0.5-5 56 46
5-30 il S0
" Decreases with the logarithm of the frequency.

TEST PROCEDURE

The EUT is placed on a non-conducting table 40 cm from the vertical ground plane and 80 cm above the

horizontal ground plane. The EUT is configured in accordance with ANSI C63.4.

The receiver is set to a resolution bandwidth of 9 kHz. Peak detection is used unless otherwise noted as

quasi-peak or average.

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

RESULTS
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REPORT NO: 14U19497-E5V2 DATE: JULY 6, 2016
FCC ID: VOB-P2523

6 WORST EMISSIONS

LINE 1 PLOT
ae UL Fremont, CA CE Room 8 Dec 2814 12,2662
: : : A I Conducted RFI Voltage
98 oo _____________ _______ __________ Project Mo: 14019497

Client Nome:Nvidia

Mode | /Device :EUT/ AC Chorger (FABS5]
: : : P i Test Uolt/Freq: 1268Voc/6BHz BT

1% [ E— AR S S S Test By:R. Alegre

Line-L1 dBul

5 ‘ ‘ — I{ I I I — I‘1E I 34
Frequency [MHz]
Ronge [MHz] Det  RBUCHzI UBWCHz]  Sueep Labal Remge [MHz] Det  RBUCHz] UBW[Hz]  Sueep Label
I:.15-38 PK/R Gk n/n Ae/4 Sz Line-L1
File: BT_ACPL.DAT
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REPORT NO: 14U19497-E5V2 DATE: JULY 6, 2016
FCC ID: VOB-P2523

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 B QP Limit (dB) Class B Avg Limit (dB)
(dBuV) dBuv

1 159 50.33 PK 13 0 51.63 65.5 -13.87

2 159 36.21 Av 13 0 37.51 - - 55.5 -17.99

3 4695 41.01 PK 4 0 41.41 56.5 -15.09

4 .4695 30.06 Av 4 0 30.46 - - 46.5 -16.04

5 1.293 41.13 PK .2 1 41.43 56 -14.57

6 1.293 28.36 Av .2 1 28.66 - - 46 -17.34

7 5.424 40.24 PK .2 1 40.54 60 -19.46

8 5.424 20.32 Av .2 1 20.62 - - 50 -29.38

9 8.979 36.1 PK .2 1 36.4 60 -23.6

10 8.979 219 Av .2 1 22.2 - - 50 -27.8
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REPORT NO: 14U19497-E5V2

DATE: JULY 6, 2016
FCC ID: VOB-P2523

LINE 2 PLOT

8 Dec 2ZB14 15:26: 082
Conducted RFI Ualtage

UL Fremont, CA CE Room

§ § § . Project No:14U19497

98 | [ [ [ Cliermt Mome:Nvidig
3 : : : P Mode | /Device:EUT/ AC Chorger (FOASS)
‘ : : P : Test Uolt/Freq: 128Voc/6BHz BT

SE L A N S S R — Test By:R. Alegre

Line-LZ dBul

1 3
Frequency L[MH=]
Ronge [MHz] Det  REUCHzI UBWCHz]  Sweep Label Ronge [MHz] Det  REUCHZ] UBWIHz]  Sweep Label
I:.15-38 PR 9 n‘a REG R Line-L1
File: BT _ACPL.DAT
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REPORT NO: 14U19497-E5V2
FCC ID: VOB-P2523

DATE: JULY 6, 2016

Line-L2 .15 - 30MHz

LINE 2 RESULTS

Trace Markers

Marker  Frequency Meter Det T24 1L L2 LC Cables Corrected CISPR 22 Margin to CISPR 22 Margin to
(MHz) Reading (dB) 2&3 (dB) Reading Class B QP Limit (dB) Class B Avg Limit (dB)
(dBuV) dBuv
11 .1545 44.62 PK 14 0 46.02 65.8 -19.78
12 .1545 23.04 Av 1.4 0 24.44 55.8 -31.36
13 411 36.52 PK 4 0 36.92 57.6 -20.68
14 411 17.5 Av 4 0 17.9 47.6 -29.7
15 1.446 38 PK .2 1 383 56 -17.7
16 1.446 19.17 Av .2 1 19.47 46 -26.53
17 5.415 37.32 PK .2 1 37.62 60 -22.38
18 5.415 17.5 Av .2 1 17.8 50 -32.2
19 8.826 38.28 PK .2 1 38.58 60 -21.42
20 8.826 24.49 Av .2 1 24.79 50 -25.21
PK - Peak detector
Av - average detection
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