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REPORT NO: 15U21878-E2V1 DATE: OCTOBER 23, 2015
FCC ID: VOB-P2180 IC: 7361A-P2180

1. ATTESTATION OF TEST RESULTS

COMPANY NAME: NVIDIA CORP.
EUT DESCRIPTION: WLAN 2x2 MIMO 802.11a/b/g/n/ac with Bluetooth
MODEL.: P2180
SERIAL NUMBER: 333715030009, 333615050430, 333715030024, 333815010589
DATE TESTED: OCTOBER 09 TO 16, 2015
APPLICABLE STANDARDS
STANDARD TEST RESULTS
CFR 47 Part 15 Subpart C Pass
INDUSTRY CANADA RSS-247 Issue 1 Pass
INDUSTRY CANADA RSS-GEN Issue 4 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: Tested By:
R
"-F';f" Pl .ll, -
: /
FORUL_ W

'H.H_I
DAN CORONIA STEVEN TRAN
CONSUMER TECHNOLOGY DIVISION CONSUMER TECHNOLOGY DIVISION
WISE PROJECT LEAD WiSE ENGINEER
UL VERIFICATION SERVICES INC UL VERIFICATION SERVICES INC
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REPORT NO: 15U21878-E2V1 DATE: OCTOBER 23, 2015
FCC ID: VOB-P2180 IC: 7361A-P2180

2. TEST METHODOLOGY

The tests documented in this report were performed in accordance with ANSI C63.10-2009 for
FCC and ANSI C63.10-2013 for IC, FCC CFR 47 Part 2, FCC CFR 47 Part 15, RSS-GEN Issue
4, and RSS-247 Issue 1.

3. FACILITIES AND ACCREDITATION

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

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

LOOn

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

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 3.52 dB
Radiated Disturbance, 30 to 18000 MHz 4.94 dB

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

5.1. DESCRIPTION OF EUT

The EUT is a WLAN 2x2 MIMO 802.11a/b/g/n/ac with Bluetooth

5.2. MAXIMUM OUTPUT POWER

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

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

2402-2480 BLE 8.10 6.46

5.3. DESCRIPTION OF AVAILABLE ANTENNAS

The radio utilizes a dual band dipole antenna, with a maximum gain of 2.86 dBi.

5.4. SOFTWARE AND FIRMWARE
The firmware installed in the EUT during testing was Nvidia Rev. 7.10.RC 0.0

The EUT driver software installed during testing Nvidia Rev 7.35 2200 <r532988 witest>

5.5. 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 transmitting antenna degrees: 0, 45, and

90. It was determined that 90 degrees was the worst case antenna position; therefore all final
radiated testing was performed with the antenna position at 90 degrees.
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DATE: OCTOBER 23, 2015
IC: 7361A-P2180

5.6.

SUPPORT EQUIPMENT

DESCRIPTION OF TEST SETUP

Support Equipment List
Description Manufacturer Model Serial Number FCCID
Base board NVIDIA P2597 333715040297 DoC
AC Adapter Mean Well GST90A19 EB58E32121 N/A
Laptop Lenovo T430 PFB1R5R N/A
/0 CABLES
1/0 Cable List

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

No ports Type Length (m)

1 AC 1 US115v Unshielded |0.5

2 DC 1 19Vdc Unshielded |1 Ferrite Attached
3 usB 1 uUsB Shielded 1.5
TEST SETUP

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

1

Main Power Source
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DATE: OCTOBER 23, 2015

IC: 7361A-P2180

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 |04/01/16
Spectrum Analyzer, 26.5 GHz [Agilent / HP E4440A C01179 |02/26/16
EMI Test Receiver, 30 MHz R&S ESHS 20 N02396 [08/08/16
Preamplifier, 1300 MHz Agilent / HP 8447D C00580 |05/08/16
Preamplifier, 26.5 GHz Agilent / HP 84498 C01063 |10/22/15
Antenna, Bilog, 30MHz-1 GHz |Sunol Sciences |JB1 C01171 |02/13/16
Antenna, Horn, 18 GHz ETS 3117 C01022 |02/21/16
Antenna, Horn, 26.5 GHz ARA MWH-1826/B |C00589 ([12/17/15
Peak Power Meter Agilent / HP E4416A C00963 |12/13/15
Peak / Average Power Sensor |Agilent / HP E9327A C00964 |12/13/15
LISN, 30 MHz FCC 50/250-25-2 C00626 |01/14/16

aretraceable to NIST USA.

NOTE: The calibration interval of the above test instruments is 12 months and the calibrations

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

CLT Software UL UL RF Version 1.0, 02/02/15

Antenna Port Software UL UL RF Version 2.1.1.1, 1/20/15
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DATE: OCTOBER 23, 2015
IC: 7361A-P2180

7. SUMMARY TABLE

FCC Part RSS Section(s) Test Description Test Limit Test Test Worst Case

Section Condition Result
15.247 (a)(2) |[RSS-247 5.2.1  |Occupied Band width (6dB) >500KHz Pass 0.625 MHz
21051, Rss-2475.5  |2and Edge/ Conducted -20dBc Pass | -49.69 dBm
15.247 (d) Spurious Emission

Conducted
15.247 RSS-247 5.4.4 TX conducted output power <30dBm Pass 8.1 dBm
15.247 RSS-247 5.2.2 PSD <8dBm Pass 6.77 dBm
15.207 (a) |RSS-GENs.g |AC PowerLineconducted | go o 10 Pass |34.28dBuV(PK)
emissions .

15.205 Radiated
15'209’ RSS-GEN 8.9/7 |Radiated Spurious Emission | < 54dBuV/m Pass 41.63 dBuV/m
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8. ANTENNA PORT TEST RESULTS
ON TIME, DUTY CYCLE

LIMITS

None; for reporting purposes only.

PROCEDURE

KDB 558074 Zero-Span Spectrum Analyzer Method.

ON TIME AND DUTY CYCLE RESULTS

Mode ON Time | Period [Duty Cycle Duty Duty Cycle 1/B
B X Cycle Correction Factor |Minimum VBW
(msec) (msec) (linear) (%) (dB) (kHz)
BLE 0.391 0.625 0.625 62.54% 2.04 2.557

DUTY CYCLE PLOTS

DUTY CYCLE BLE MODE
s Agient 13:59:12 Oct 9, 2015 L

|Freq/ChanneI

APw3.5(832315),J5, Conducted B

Ref 20.9 dBm

#Atten 20 dB

a Mkr3 3911 ps

#Peak

1R

Center Freq
244000868 GHz

Log
18

&

9.362 dB

dB/

Offst

StartFreq
244000008 GHz

18.9

dB

#PAvg

StopFreq
244000668 GHz

CF Step
800000000 MHz
tn Man

Center 2.440 @88 GHz
Res BW & MHz

#YBH 58 MHz

Span @ Hz
Sweep 933.3 ps (1081 pts)

Trace
1)
1
1)
1

Marker
1R
1o
ElY
An

Type
Time
Time
Time
Tine

X Auiz

5E6.93 ps
234.3 pe
291.2 ps
391.1 p=

Amplituda
4,93 dBn
-14.55 dB
-9.61 dBn
9.36 dB

Freq Offset
A.000000008 Hz

Signal Track
0ff]

On
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REPORT NO: 15U21878-E2V1 DATE: OCTOBER 23, 2015
FCC ID: VOB-P2180 IC: 7361A-P2180

8.2. 6 dB BANDWIDTH

LIMITS

FCC §15.247 (a) (2)
IC RSS-247 5.2.1

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

TEST PROCEDURE

The transmitter output is connected to a spectrum analyzer. The RBW is set to 100 kHz and the
VBW is set to 300 kHz. The sweep time is coupled.

RESULTS
Channel Frequency | 6 dB Bandwidth | Minimum Limit
(MHz) (MHz) (MHz)
Low 2402 0.6350 0.5
Middle 2440 0.6330 0.5
High 2480 0.6250 0.5
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6 dB BANDWIDTH PLOTS

LOW CHANNEL
2 Agilent 14:23:23 Oct 9, 2615 L Freq/Channel
APw3.50892315),J3, Conducted B a Mkrl 635 kHz Center Freq
Esia}q@.g dBm #Htten 18 dB B.276 dB 5 16000060 Ghx
Log
16 Y o Start Freq
B | b, |l| 2.48150000 GHz
Offst
ég'g Stop Freq
0l 248250008 GHz
i CF Step
100.060688 kHz
#PHug Auto Man
21
vl 52 Freq Offset
93 F5 0.00000000 Hz
AR

E(f): .

®) Signal Track
>S50k 0 0%
Swp M —
Center 24072 A0 GHz Span 1 MHz

#kes BH 188 kHz

#VBW 300 kHz

Sweep 1 oms (1801 prs)
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MID CHANNEL

2 Agilent 13:59:48 Oct 9, 2015

L

Freg/Channel

APw3.5(092315,J5, Conducted B

a Mkrl 633 kHz

Center Freq

Ref 10.9 dBm #Atten 18 B -@.184 dB 5 14000000 Clla

#Peak | |

Log LR i 1

18 i i Start Freq

dB/ ol 243950000 GHz

Offst

égg Stop Freq

0l 2440580868 GHz

o CF Step
160.688688 kHz

#PHvy Auto Man

21

vl 52 Freq Offset

SELE 0.00000000 Hz

AA

£ty .

o Signal Track
=50k 0 Y
Swp M —
Center 2,448 @60 GHz Span 1 MHz

#hes BH 100 kHz

#YEH 308 kHz

Sweep 1 ms (1081 pts)
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FCC ID: VOB-P2180 IC: 7361A-P2180
HIGH CHANNEL

. Agilent 14:33:21 Oct 9, 2615 L Freq/Channel

APw3.5(092315),J5, Conducted B a Mkrl 625 kHz Center Freg

Eséa}{@.g dBm #Atten 18 4B 1.185 4B 5 15000000 Clla

Log AR il e Lin ) L

16 4 L4 Start Freq

B | | 2.47950000 2

Offst

ég'g Stop Freq

0l 2. 48058088 GHz

o CF Step
166,006888 kH=z

#PHvy Auto Man

21

vl 52 Freq Offset

53 FS B.000660008 Hz

AA

£ .

o Signal Track
5k 0 Y
Swp M —
Center 2,430 G600 GHz Span 1 MHz
#fes BW 108 kHz #/BH 300 kHz Sweep 1 ms (1081 pts)
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REPORT NO: 15U21878-E2V1 DATE: OCTOBER 23, 2015
FCC ID: VOB-P2180 IC: 7361A-P2180

8.3. 99% BANDWIDTH

LIMITS

None; for reporting purposes only.

TEST PROCEDURE

Reference to KDB558074 D01 DTS Meas Guidance v03r02: 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
Channel Frequency 99% Bandwidth
(MHz) (MHz)
Low 2402 904.2345
Middle 2440 885.2546
High 2480 904.2616
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99% BANDWIDTH PLOTS

LOW CHANNEL
5 Agilent B3:07:53 Oct 17, 2015 L Measure
Ch Freq 2.482 GHz Trig Free Meas Off
Occupied Bandwidth |Hueragea: 21 I |
| Channel Poser
AP 3.508323155,05, Conducted B
Ref 28 dBm Atten 20 dB
#3anp Occupied BW
Log
18 i <
dB/ > _.:ff.f:ZiZf.::':_f.:f.f.f.:_::i.ﬁ__
Offst [ Tu IMELILIET AT ACP
131 B L R AL EERE NI IR A Iy i Il 1|
(S |00 T 1 Sl AR i FIMA A YL (AT _ _

Wl IR LTI _r L | Ly Multi Carrier
Center 2.402 000 GHz " Span 2 MHz Power
#Res BH 15 kHz #VBH 43 kHz Sweep 27 ms (1881 pts)

Power Stat
Occupied Bandwidth Occ BH % Pwr  99.00 % CCDF
904.2345 kHz * dB -c6.00 db
Transmit Freq Error 13.317 kH= lﬁn{g
® dB Bandwidth 1.A35 MHz#* 0
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MID CHANNEL
% Agilent 23:56:50 Oct 16, 2015 L Measure
Ch Freq Z.44 GHz Trig Free Meas Off
Occupied Bandwidth |F|ueragea: 21 I |
"Channel Power
APw3.5{A92 315,05, Conducted B
Ref 28 dBm Atten 20 dB
#3anp Occupied BW
Log
10 e e R 5
dB/ =3 R - H BMEELE ST N - S -
Offst vt T I %1 AN ACP
13.0 LU ALt [ L
dg LB (A (IR I ] | _ _
J___ LN AT I U L)1 Multi Carrier
Conter 2,440 600 GHz T Sen 2 MHz Pover
#fes BH 16 kHz #VEBH 47 kHz  Sweep 23.67 ms (1801 pts)
Power Stat
Occupied Bandwidth Occ BW % PWr  99.00 % CCDF
885.2546 kHz % B -¢6.80 db
Transmit Freq Error 5,988 kH=z 1”“{3
® dB Bandwidth 1.864 MHz#* 0
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FCC ID: VOB-P2180 IC: 7361A-P2180
HIGH CHANNEL
3% Agilent 9@:11:01 0Oct 17, 2015 L Measure
Ch Freq Z.43 GHz Trig Free Meas Off
Occupied Bandwidth |F|ueragea: 21 I |
"Channel Power
APw3.508923153,05, Conducted B
Fef 28 dBm Atten 28 dB
#5amp Occupied BH
Log
1@ r) i "
dB/ = A A T
Offst [ g I T TR LRGN DR AR LS EIA | ACP
13.1 RHA ] THERL RSP et AR TR IY LIFNFIT LN
dg L |10 Y A ARTL _ _
AT YRR | ] nLI .__..__] Multi Carrier
Conter 2450 060 6Hz § San 2 MHz Pover
#fes BH 15 kHz #BH 47 kHz Sweep 268 ms (1801 pts)

: : ; - Power Stat
Occupied Bandwidth Occ BW % PWr  99.00 % CCDF
904.2616 kHz % B -26.00 dB
Transmit Freq Error  -5.073 kHz 1”“{3
¥ dB Bandwidth 1.839 MHz* 0
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REPORT NO: 15U21878-E2V1 DATE: OCTOBER 23, 2015
FCC ID: VOB-P2180 IC: 7361A-P2180

8.4. OUTPUT POWER

LIMITS

FCC §15.247 (b)
IC RSS-247 5.4.4

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

TEST PROCEDURE

Peak power is measured using KDB558074 D01 DTS Meas Guidance v03r02.

RESULTS
Channel Frequency Peak Power Limit Margin
Reading
(MHz) (dBm) (dBm) (dB)
Low 2402 5.130 30 -24.870
Middle 2440 8.100 30 -21.900
High 2480 7.160 30 -22.840
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REPORT NO: 15U21878-E2V1 DATE: OCTOBER 23, 2015
FCC ID: VOB-P2180 IC: 7361A-P2180

OUTPUT POWER PLOTS

LOW CHANNEL
i Agilent 00:43:30 Oct 17, 2015 R T |Freg/Channel
Mkr1 2.402 167 GHz Cerler E
erter Freq
tten 20 dB 5.13 dB
g;lzn dBm ARtien M| 2 40200000 GHz
g
Log .
10 o Stait Freg
dB/ 2.39950000 GHz
Ofist
13.1
dB Stop Freq
2.40450000 GHz
CF Step
500.000000 kHz
PAvg Auto Man
M1 S2 Freq Cliset
53 FC 0.00000000 Hz
AA
afi): _
FTun Signal Track
g On Ci
wp
Center 2.402 000 GHz Span 5 MHz
#Res BW 3 MHz #VBW 3 MHz Sweep 1 ms (601 pis)
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REPORT NO: 15U21878-E2V1

FCC ID: VOB-P2180

DATE: OCTOBER 23, 2015

IC: 7361A-P2180

MID CHANNEL

e Adilent 00:40:40 Oct 17, 2015

R T

Freq/Channel

Mkr1 2.440 192 GHz Certer F
erter Freq
#H,:l 20 dBm #Atten 20 dB 8.10 dBm 244000000 Glz
g
Log 1
10 ~ Starit Freq
dB/ 243750000 GHz
Ofist
131
dB Stop Freq
2.44250000 GHz
CF Step
500.000000 kHz
Phvg Auto Man
M1 52 Freq Cifset
53 FC 0.00000000 Hz
AA
a(f): .
ETun Signal Tracl;
Swp On Cit
Center 2.440 000 GHz Span 5 MHz
#Res BW 3 MHz #WVBW 3 MHz Sweep 1 ms (601 pis)
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REPORT NO: 15U21878-E2V1
FCC ID: VOB-P2180

DATE: OCTOBER 23, 2015

IC: 7361A-P2180

HIGH CHANNEL

wh Agilent 00:39:04 Oct 17, 2015

R T

Freq/Channel

Mkr1 2.479 675 GHz Certer F
erter Freq
#H,:l 20 dBm #Atten 20 dB 7.16 dBm 2 48000000 GHz
g
Log 1
10 © Starit Freq
dB/ 247750000 GHz
Ofist
131
dB Stop Freq
2.48250000 GHz
CF Step
500.000000 kHz
Phvg Auto Man
M1 52 Freq Cifset
53 FC 0.00000000 Hz
AA
a(f): .
ETun Signal Tracl;
Swp On Cit
Center 2.480 000 GHz Span 5 MHz
#Res BW 3 MHz #WVBW 3 MHz Sweep 1 ms (601 pis)
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REPORT NO: 15U21878-E2V1 DATE: OCTOBER 23, 2015
FCC ID: VOB-P2180 IC: 7361A-P2180

8.5.  POWER SPECTRAL DENSITY
LIMITS
FCC §15.247 (e)
IC RSS-247 5.2.2

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.

TEST PROCEDURE

Power Spectral Density was performed utilizing the “Method PKPSD (Peak PSD)” under
KDB558074 D01 DTS Meas Guidance v03r02.

RESULTS
Channel | Frequency PSD Limit Margin
(MHz) (dBm) (dBm) (dB)
Low 2402 3.89 8 -4.11
Middle 2440 6.77 8 -1.23
High 2480 4.71 8 -3.29
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REPORT NO: 15U21878-E2V1

FCC ID: VOB-P2180

DATE

:OCTOBER 23, 2015

IC: 7361A-P2180

POWER SPECTRAL DENSITY PLOTS

LOW CHANNEL

v Agilent 15:12:47 Oct 19, 2015

R T

Freq/Channel

Mkr1 2.402 265 GHz Certer F
erter Freq

Rel 20 dBm #htien 20 dB 3.89 dBm
4Peak 2.40200000 GHz
Log
10 Py Stait Freq
dB/ 240150000 GHz
Ofist
12
dB Stop Freq
DI 240250000 GHz
8.0 B
dBm CF Step

100.000000 kHz
#PAvg Auto Man
M1 52 Freq Citset
53 FC 0.00000000 Hz

AL

a(f): _
=50k Signal Tracl;
Swp On Cf
Center 2.402 000 00 GHz Span 1 MHz
#Res BW 3 kHz #VBW 10 kHz Sweep 103.5 ms (1001 pis)
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REPORT NO: 15U21878-E2V1 DATE: OCTOBER 23, 2015

FCC ID: VOB-P2180 IC: 7361A-P2180
MID CHANNEL
x Agilent 15:19:50 Oct 19, 2015 R T |Freg/Channel
Mkr1 2.440 259 GHz Cerler E
erter Freq
Rei 20 dBm #Atten 20 dB 6.77 dBm
4Peak 2.44000000 GHz
Log 1
10 e Stait Freq
dB/ 2.43950000 GHz
Otist
12
dB Stop Freq
ol 244050000 GHz
8.0
100.000000 kHz
#PAvg Auto Man
M1 52 Freq Cifset
53 FC 0.00000000 Hz
AA
afi): _
1550k Signal Track
g On Ci
wp
Center 2.440 000 GHz Span 1 MHz
#Res BW 3 kHz #VBW 10 kHz Sweep 105.5 ms (1001 pis)
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REPORT NO: 15U21878-E2V1 DATE: OCTOBER 23, 2015

FCC ID: VOB-P2180 IC: 7361A-P2180
HIGH CHANNEL
x Agilent 15:23:19 Oct 19, 2015 R T |Freg/Channel
Mkr1 2.480 250 GHz Cerler E
erter Freq
Rei 20 dBm #Atten 20 dB 4.71 dBm
4Peak 2.48000000 GHz
Log
1
10 & Stait Freg
dB/ 247950000 GHz
Otist
12
dB Stop Freq
ol 248050000 GHz
8.0
100.000000 kHz
#PAvg Auto Man
M1 52 Freq Cifset
53 FC 0.00000000 Hz
AA
afi): .
1550k Signal Track
5 Cn Cif
wp
Center 2.480 000 GHz Span 1 MHz
#Res BW 3 kHz #VBW 10 kHz Sweep 105.5 ms (1001 pis)
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REPORT NO: 15U21878-E2V1 DATE: OCTOBER 23, 2015
FCC ID: VOB-P2180 IC: 7361A-P2180

8.6. CONDUCTED SPURIOUS EMISSIONS

LIMITS

FCC §15.247 (d)
IC RSS-247 5.5

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

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.

RESULTS
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REPORT NO: 15U21878-E2V1 DATE: OCTOBER 23, 2015
FCC ID: VOB-P2180 IC: 7361A-P2180

SPURIOUS EMISSIONS., LOW CHANNEL

LOW CHANNEL BANDEDGE
3 Agilent 14:27:44 Oct 9, 2615 L Freq/Channel
APw3.5(8923150,J5, Conducted B Mkr2 2.488 B8 GHz Center Fregq
EZ;kZEJ dBEm Atten 28 dB -55.47 dBm 5 13900660 Ghx
Log
18 Start Freq
dB/ 239500000 GHz
Offst
5%‘9 Stop Freq
0l 2. ARSEERAR GHz
e I CF Step
1.AEARRAAR MHz
#PAvy Auto Man
Center 2,408 B@ GHz Span 16 MHz
#Res BH 100 kHz #UBH 300 kHz Sweep 1 ms (1001 pts) || gggﬁ%ggg Eﬁ;
Marker Trace Type # OAxiz Amplitude )
1 1 Freg 2,488 A GH=z -GBE.47 dBm
2 13 Freq 2,488 BA GHz -GE.47 dBn Signal Track
On Off
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REPORT NO: 15U21878-E2V1 DATE: OCTOBER 23, 2015
FCC ID: VOB-P2180 IC: 7361A-P2180
LOW CHANNEL SPURIOUS
. Agilent 14:30:27 Oct 9, 2615 L Freq/Channel

APw3.5(092315,J5, Conducted B Mkrd 24.973 GHz c F
Ref 28 dBm #Atten 28 dB ~56.148 dBm enter Freq
WPock | 13.6150000 GHz
Log é
18 Start Freq
dB/ 30.PRARRAAA MHz
Offst
ég'g Stop Freq
0l Z 26 ARARAAA GHz
o
e A CF Step
259700808 GHz
#PHvy Auto Man
Start 38 MHz Stop 26.088 GHz
#Res BH 100 kHz +UBH 300 kHz  Sweep 2.482 5 (8192 pts) | g[g[f@%g@fg Eﬁg
Marker Trace Type H Axis Amplitude )
1 1 Freq 2,482 GHz 2.89 dBm
2 13 F 4,884 GH -58.37 dBb H
3 1 F:Eg 7.286 EHE -B8.21 dBm (n SIQHaI Tragfkf
4 1 Freg 24,973 GHz -BH.14 dBm =
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REPORT NO: 15U21878-E2V1 DATE: OCTOBER 23, 2015
FCC ID: VOB-P2180 IC: 7361A-P2180

SPURIOUS EMISSIONS. MID CHANNEL

MID CHANNEL REFERENCE

s Agilent 14:18:30 Oct 9, 2615 L Freq/Channel
APw3.508923150,J5, Conducted B Mkrl 2.448 26 GHz Center Freq
EZ;kZEJ dBm Atten 28 dB 5.57 dBEm 5 44000060 Gl
Log .
18 &> StartFreq
dB/ 243508080 GHz
Offst
ég'g Stop Freq
0l 244508080 GHz
e CF Step
1.08aBBAAR MHz
#PHvg Auto Man
ML 52 Freq Offset
53 FC 6.000660000 Hz
AA
L i I ] B e S VLV T R .

o Signal Track
5k 0 Y
Swp f -
Center 2,448 8@ GHz Span 16 MHz
#Res BW 1068 kHz #VEH 380 kHz Sweep 1 ms (1001 pts)
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REPORT NO: 15U21878-E2V1

FCC ID: VOB-P2180

DATE

:OCTOBER 23, 2015

IC: 7361A-P2180

MID CHANNEL SPURIOUS
5 Agilent 14:19:46 Oct 9, 2615 L Freq/Channel
APw3.5(092315,J5, Conducted B Mkrd 25836 GHz c F
Ref 28 dBm #Atten 28 dB ~56.254 dBm enter Freq
wPeak . 13.6150000 GHz
Log Y
18 Start Freq
dB/ AR.PABEAAR MHz
Offst
ég'g Stop Freq
2E.HARRAAR GHz
0] ) 3
-14.4
dBm 9 CF Step
259700808 GHz
#PHvy Auto Man
Start 38 MHz Stop 26.088 GHz
#Res BH 100 kHz +UBH 300 kHz  Sweep 2.482 5 (8192 pts) | g[g[f@%g@fg Eﬁg
Marker Trace Type H Axis Amplitude )

1 1 Freq 2.448 GH=z .62 dBm

2 13 F 4,380 GH -56.16 dBb H

3 1 FEEE 7.a28 EHE -EH.1H dBm SIQHaI Track

4 1 Freg 25.H3E GH=z -GBH.25 dBm On w
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REPORT NO: 15U21878-E2V1 DATE: OCTOBER 23, 2015
FCC ID: VOB-P2180 IC: 7361A-P2180

SPURIOUS EMISSIONS. HIGH CHANNEL

HIGH CHANNEL BANDEDGE
% Agilent 14:35:43 Oct 9, 2615 L Freq/Channel
APw3.5(8923150,J5, Conducted B Mkr 2.483 52 GHz Center Freq
EZ;kZEJ dBEm Atten 28 dB -59.45 dBm 5 43350060 Gl
Log
18 StartFreq
dB/ 2. A78508AR GHz
Offst
ég'g Stop Freq
0l 2 ABR5RRAR GHz
Qé? .._.é.___ _ CF Step
1.AARARRAAA MHz
#PHvg Auto Man
Center 2,483 5@ GHz Span 16 MHz
#Res BH 100 kiz #UBH 300 kHz Sweep 1 ms (1001 pts) || gg[f@%g@fg Eﬁg
Marker Trace Type H Axis Amplitude )
1 1 Freg 2.483 58 GH=z -6A.21 dBm
2 (1) Freq 2.433 52 GHz -58.45 dBn Signal Track
On 0ff
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REPORT NO: 15U21878-E2V1
FCC ID: VOB-P2180

DATE:

OCTOBER 23, 2015
IC: 7361A-P2180

HIGH CHANNEL SPURIOUS
5 Agilent 14:36:33 Oct 9, 2615 L Freq/Channel
APw3.5(092315,J5, Conducted B Mkrd 24.925 GHz c F
Ref 28 dBm #Atten 28 dB ~49.692 dBm enter Freq
WPock | 13.6150000 GHz
Log 41:
18 Start Freq
dB/ 30.PRARRAAA MHz
Offst
ég'g Stop Freq
26 ARARAAA GHz
DI s
-14.4 2 5 CF S
dBm b S0 ep
259700808 GHz
#PHvy Auto Man
Start 38 MHz Stop 26.088 GHz
#Res BH 100 kHz +UBH 300 kHz  Sweep 2.482 5 (8192 pts) | g[g[f@%g@fg Eﬁg
Marker Trace Type H Axis Amplitude )

1 1 Freq 2.45808 GH=z 4.27 dBm

2 13 F 4,968 GH =577 dB H

3 1 F:Eg 74448 EHE -B9.18 dBm 0 Slgnal Tragfkf

4 1 Freg 24,925 GHz -49.69 dBm n =
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REPORT NO: 15U21878-E2V1

FCC ID: VOB-P2180

DATE: OCTOBER 23, 2015
IC: 7361A-P2180

9. RADIATED TEST RESULTS

9.1. LIMITS AND PROCEDURE

LIMITS

FCC §15.205 and §15.209

IC RSS-GEN Clause 8.9 (Transmitter)

IC RSS-GEN Clause 7 (Receiver)

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 (1/0.625)=2.04dB

The spectrum from 30 MHz to 26 GHz is investigated with the transmitter set to the lowest,
middle, and highest channels in the 2.4 GHz band.

The spectrum from 30 MHz to 40 GHz is investigated with the transmitter set to the lowest,
middle, and highest channels in each applicable band.

The frequency range of interest is monitored at a fixed antenna height and EUT azimuth. The

EUT is rotated through 360 degrees to maximize emissions received. The antenna is scanned

from 1 to 4 meters above the ground plane to further maximize the emission. Measurements are
made with the antenna polarized in both the vertical and the horizontal positions.
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REPORT NO: 15U21878-E2V1 DATE: OCTOBER 23, 2015
FCC ID: VOB-P2180 IC: 7361A-P2180

9.2. TRANSMITTER ABOVE 1 GHz
RESTRICTED BANDEDGE (LOW CHANNEL)

HORIZONTAL PEAK AND AVERAGE PLOT

12:UL Fremont,5m Chomber B 15 Oct 2815 19:15: 31
Restricted Bondedge
= Project Number:15U21878
1 Client:Nvidia
Config:EUT w/ Laptop
Mode:BLE BE H 2482
195 Tested bg:A. Escomilla
9:
85 [\
= /
13
~ Peak Limit (dBuU/mJ J
= 75
3
[an]
6|:
5ol Averags Limit (dBul/m) //
2
AR b i bk n sl s el i R TR wanJ ARTYRPA
45 ; s ‘ |l
4 _‘[ \
35
2. 31 18 .5MH=z/ 2.415
Frequency (GHz)
Range (GHz) REU/UB Ref/Attn  Det/Avg Type Sueep Pla  #Sups/Mode Position Ronge (GHz) RBL/UBII Ref/Attn  Det/fvg Type Sueep Pte #5ups/fode Fosition
1:2.312.415 MG/ 18/I8  PEAK/Pur Avg(RMS)  ZBmsecthuto) 8881 MXH ATdegs H | 2:2.312.415  IMG-6BI/M  167/10  AER/Pur Avg(RIS) 2lmsecthuto) BBBI  1BTAUG 47 degs H
Low Channs! Bandedge Method AD - H.TST 38915 4 Jun 2815 Rev 9.5 24 Jun 2815
Marker Frequency Meter Det AFT345 Amp/Cbi/Fit DC Corr (dB) Corrected Average Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) r/Pad (dB) Reading Limit (dB) (dBuv/m) (dB) (Degs) (cm)
(dBuv) (dBuv/m) (dBuv/m)
1 *2.39 40.15 Pk 32 -24.1 0 48.05 - - 74 -25.95 47 158 H
2 *2.363 42.74 Pk 319 -24.2 0 50.44 - - 74 -23.56 a7 158 H
3 *2.39 30.01 RMS 32 -24.1 2.04 39.95 54 -14.05 - - a7 158 H
4 *2.389 30.79 RMS 32 -24.1 2.04 40.73 54 -13.27 - - 47 158 H

* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band
Pk - Peak detector

RMS - RMS detection
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REPORT NO: 15U21878-E2V1 DATE: OCTOBER 23, 2015
FCC ID: VOB-P2180 IC: 7361A-P2180

VERTICAL PEAK AND AVERAGE PLOT

<UL Fremont,5m Chamber B 15 Oct 2815 20:30:37

Restricted Bandedge

- Project Number: 15021878
1 Client:Nvidia
Config:EUT w/ Loptop
Mode :BLE_BE_U_2482

195 Tested by:A. Escomilla

g5

85 |

Peak Limit CdBuU/m) |
75 I

CdBul/m)

65 ] |

55 Averoge Limit (dBuUym) }

on)

il b s A ik s o gl . b i
45 i 1 M

(2N
oW

35

2. 31 18 .5MH=/ 2.415
Frequency (GHz)

Range (GHz) FEU/UBN  Ref/Aitn Det/Avg Type Sueep Pts  #oups/Mode Position Range (6Hz) RBUABU  Ref/Attn Det/Avg Type Suesp Pts 45ups/fode Fosition
] L 1M(-6dB) I K v ) . 5 E o,

Low Channel Bandedge Method AD - U.TST 38915 4 Jun 2815

Rev 9.5 24 Jun 2815

VERTICAL DATA

Marker Frequency Meter Det AFT345 Amp/Cbl/Fit DC Corr (dB) Corrected Average Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) r/Pad (dB) Reading Limit (dB) (dBuv/m) (dB) (Degs) (cm)
(dBuv) (dBuv/m) (dBuv/m)
1 *2.39 39.56 Pk 32 -24.1 0 47.46 - - 74 -26.54 290 133 \2
2 *2.365 42.25 Pk 319 -24.2 0 49.95 - - 74 -24.05 290 133 \2
3 *2.39 3031 RMS 32 -24.1 2.04 40.25 54 -13.75 - - 290 133 Vv
4 *2.382 30.72 RMS 32 -24.1 2.04 40.66 54 -13.34 - - 290 133 Vv

* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band
Pk - Peak detector

RMS - RMS detection
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REPORT NO: 15U21878-E2V1 DATE: OCTOBER 23, 2015
FCC ID: VOB-P2180 IC: 7361A-P2180

AUTHORIZED BANDEDGE (HIGH CHANNEL)

HORIZONTAL PEAK AND AVERAGE PLOT

WZ':UL Fremont,5m Chomber B 15 Oct 2015 18:54:12
Restricted Bondedge
= Project Number: 15021878
1 Client:Nvidia
ConfigiEUT w/ Laptop
Mode:ELE_BE_H_2480
185 Tested by:A. Escamilla
gl:
- I
|
- |
€ | b
~ | Peak Limit (dBul/m2
> 7!:
> /!
@
3 /
6!:
U Average Limit (dBulU/m)
55 | =
WWWW] ‘\M A o 1A A AR A S 5t o A S A
45
! . a .
o
35
2.46 8. 3MH=z/ 2.563
Frequency (GHz)
Range (6Hz) RBUAUBU  Ref/Attn Det/Avg Type Sucep Pis  #oups/fode Position Renge (GHz) RBWUBW  Ref/Attn Det/Avg Tups Sueep Pt H5ups/Mode  Position
1:2.46°2.563  IMC-6dB)/AM 167/18  PEAK/Pur Avg(RMS)  2msec(utc) B9DI  MAKH 52degs H | 2:2.4672.563  IMC-6B)/3M  187/18  AUER/Par Avg(RMS) 2BnsecChutc) 981 1BBTAUG 52 degs H
High Chonnel Bandedge Method AD - H.TST 38915 4 Jun 2815 Rev 9.5 24 Jun 2815

HORIZONTAL DATA

Marker Frequency Meter Det AFT345 Amp/Cbl/Fit DC Corr (dB) Corrected Average Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) r/Pad (dB) Reading Limit (dB) (dBuv/m) (dB) (Degs) (cm)
(dBuv) (dBuv/m) (dBuv/m)
1 *2.484 39.94 Pk 32.5 -24 0 48.44 - - 74 -25.56 52 193 H
3 *2.484 29.69 RMS 325 -24 2.04 40.23 54 -13.77 - - 52 193 H
2 2.544 42.37 Pk 326 -23.9 0 51.07 - - 74 -22.93 52 193 H
4 2.552 30.7 RMS 327 -23.9 2.04 41.54 54 -12.46 - - 52 193 H

* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band
Pk - Peak detector

RMS - RMS detection
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REPORT NO: 15U21878-E2V1 DATE: OCTOBER 23, 2015
FCC ID: VOB-P2180 IC: 7361A-P2180

VERTICAL PEAK AND AVERAGE PLOT

12:UL Fremont,5m Chomber B 15 Oct 2815 19:02:53
Restricted Bandedge
= Project Number:15U21878
" Client:Nvidia
Config:EUT w/ Laptop
Mode:BLE_BE_U_248@
195 Tested by:A~ Escomil la
95
85
‘e
> Peak Limit (dBulU/md
= 75
3
@
<
65
Average Limit (dBuU/m)
55 =
1 o
- \
=
4 3 4 \
=} fe)
35
2.46 8. 3MH=z/ 2.563
Frequency (GHz)
Range (6Hz) RBUMUBU  Ref/Attn Det/Avg Type Sueep Pis  toups/fode Position Renge (GHz) REWUBW  Ref/Attn Det/Avg Typs Sueep Pt H5ups/Mode  Position
High Chonnel Bandedge Method AD - U.TST 38915 4 Jun 2815 Rev 9.5 24 Jun 2815
Marker Frequency Meter Det AFT345 Amp/Cbi/Fit DC Corr (dB) Corrected ‘Average Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) r/Pad (dB) Reading Limit (dB) (dBuv/m) (dB) (Degs) (cm)
(dBuv) (dBuv/m) (dBuv/m)
1 *2.484 40.19 Pk 325 -24 0 48.69 - - 74 -25.31 145 155 \%
3 *2.484 30.79 RMS 325 -24 2.04 41.33 54 -12.67 - - 145 155 \%
2 2.537 42.98 Pk 326 -23.9 0 51.68 - - 74 -22.32 145 155 Vv
4 2.55 30.79 RMS 327 -23.9 2.04 41.63 54 -12.37 - - 145 155 Vv

* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band
Pk - Peak detector

RMS - RMS detection
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REPORT NO: 15U21878-E2V1 DATE: OCTOBER 23, 2015
FCC ID: VOB-P2180 IC: 7361A-P2180

HARMONICS AND SPURIOUS EMISSIONS

! WKUL Fremant,5m Chamber B 15 Oct 2815 17:06:068
Radiated Emissions 3-Meters
Project Number:15U21878
185 Client:Nvidia
Config EUT u/ Laptop
Mode :BLE_HARM 2482
g5 Tested by:A. Escamilla
a5
Peok Limit (dBul/m)
75
‘e
~
3 e
[as}
el
~ Avg Limit (dBuU/m)
55 =
45 p—
i i
‘ 2 N
35 - A T N e st
IR e VL G i
25
1 18 18
Frequency (GHz)
Range (@2 RV Ref/fiin  Oet/fvg Tupe Suep Pla  Foups/fods Position Range (Gh) REUABI  Fef/Attn  Det/Avg Tupe Swesp Pto Foups/fode Position
113 IM608)/3k 1871718 PEAK/Pur Avg(RIS)  7Tmec(Puto) B6A1  MAKE B-36dego H | 3:3-18 MC6E)/30k  81/B PEAK/Pur Avg(RMS)  STdnsec(iuto) ISk HAH 8-366degs H
FCC Port(5 Subpart C 2.46Hz RSE.TST 38915 16 Jun 2815 Rev 9.5 24 Jun 2815

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

Page 40 of 60

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: 15U21878-E2V1
FCC ID: VOB-P2180

DATE: OCTOBER 23, 2015
IC: 7361A-P2180

' WKUL Fremant,5m Chamber B 15 Oct 2815 17:06:08
Rodiated Emissions 3-Meters
Project Number: 15021878
185 Client:Nvidia
Config EUT w/ Laptop
Mode :BLE_HARM 2482
a5 Tested by:A. Escamilla
8‘:
Peak Limit (dBulU/m)
75
‘e
~
3 65
[as}
el
~ Avg Limit (dBuU/m)
55 =
45
5 6
4 o =]
35 Qg \
25
1 14 18
Frequency (GHz)
Range (6H) RBU/BH  Ref/Aitn Det/fivg Type Seaop Fio Foups/fiods FPosition Range (GHi2) REUUBH  Fel/fttn Dot/Avg Type Sweep Pts  Toups/fode Fosition
FCC Part {5 Subpart C 2.46Hz RSE.TST 38915 16 Jun 2815 Rev 9.5 24 Jun 2815

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: 15U21878-E2V1 DATE: OCTOBER 23, 2015
FCC ID: VOB-P2180 IC: 7361A-P2180

LOW CHANNEL DATA

Marker Frequency Meter Det AF T345 Amp/Cbl/Fitr DC Corr (dB) Corrected Avg Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) /Pad (dB) Reading (dBuV/m) (dB) (dBuV/m) (dB) (Degs) (cm)
(dBuv) (dBuV/m)
1 *1.527 37.49 Pk 28.7 -25.1 0 41.09 - - 74 -32.91 0-360 101 H
2 *4.684 34.87 Pk 34.2 -31.8 0 37.27 - - 74 -36.73 0-360 101 H
3 *7.374 3236 Pk 35.4 -29.4 0 38.36 - - 74 -35.64 0-360 200 H
4 *3.639 35.44 Pk 33.8 -32.7 0 36.54 - - 74 -37.46 0-360 101 \%
5 *4.805 35.6 Pk 343 -311 0 388 - - 74 -35.2 0-360 200 \
6 *8.376 31.22 Pk 35.7 -27.7 0 39.22 - - 74 -34.78 0-360 101 \

*

- indicates frequency in CFR15.205/IC7.2.2 Restricted Band
Pk - Peak detector

Radiated Emissions

Frequenc Meter Det AF T345 Amp/Cbl/ DC Corr Corrected Avg Limit Margin Peak PK Margin Azimuth Height Polarity
y Reading (dB/m) Fltr/Pad (dB) Reading (dBuV/m) (dB) Limit (dB) (Degs) (cm)
(GHz) (dBuv) (dB) (dBuV/m) (dBuV/m)
*1.527 44.1 PK2 28.7 -25.1 0 47.7 - - 74 -26.3 31 179 H
*1.528 32.49 MAv1 28.7 -25.1 2.04 38.13 54 -15.87 - - 31 179 H
* 4.685 42.79 PK2 34.2 -31.8 0 45.19 - - 74 -28.81 104 171 H
* 4.685 31.43 MAv1 34.2 -31.8 2.04 35.87 54 -18.13 - - 104 171 H
*7.373 39.2 PK2 353 -29.4 0 45.1 - - 74 -28.9 73 197 H
*7.376 28.22 MAv1 35.4 -29.3 2.04 36.36 54 -17.65 - - 73 197 H
*3.64 42.32 PK2 33.7 -32.7 0 43.32 - - 74 -30.68 182 216 Vv
*3.639 31.06 MAv1 33.8 -32.7 2.04 34.20 54 -19.80 - - 182 216 v
* 4.804 42.68 PK2 343 -31 0 45.98 - - 74 -28.02 152 210 v
* 4.804 3341 MAv1 343 -31 2.04 38.75 54 -15.25 - - 152 210 Vv
*8.378 38.7 PK2 35.7 -27.8 0 46.6 - - 74 -27.4 354 162 \
*8.378 27.07 MAv1 35.7 -27.8 2.04 37.01 54 -16.99 - - 354 162 \

* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band
PK2 - KDB558074 Method: Maximum Peak

MAv1 - KDB558074 Option 1 Maximum RMS Average

Page 42 of 60

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: 15U21878-E2V1 DATE: OCTOBER 23, 2015

' WKUL Fremant,5m Chamber B 15 Oct 2815 17:43:16
Rodiated Emissions 3-Meters
Project Number: 15021878
185 Client:Nvidia
Config EUT w/ Laptop
Mode :BLE_HARM 2440
a5 Tested by:A. Escamilla
8‘:
Peak Limit (dBulU/m)
75
‘e
~
3 65
[as}
el
~ Avg Limit (dBul/m)
5’:
45 - ;
M“’M Sl 3
. 2 2 "
. S Y - 0 TR I I o
Rl RN
25
1 18 18
Frequency (GHz)
Range (6H) RBU/BW  Ref/Aitn Det/fivg Type Seaep Flo Fups/fiods FPosition Ronge (GHi2) REUUBD  Fef/fttn Dot/Avg Type Sweep Pts Toups/fode Fosition
1:1-3 M-6d8)/38k 187718 PEAK/Fur Avg(RHS)  7msecthuto) 681 HAKE B-360degs H | 3:3-18 MG-60B)/30k  BI/B  PERK/Pur vgRMD)  STinsec(huto) I8k HAXH 8-36Adegs H
FCC Part {5 Subpart C 2.46Hz RSE.TST 38915 16 Jun 2815 Rev 9.5 24 Jun 2815

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: 15U21878-E2V1 DATE: OCTOBER 23, 2015

' WKUL Fremant,5m Chamber B 15 Oct 2815 17:43:16
Rodiated Emissions 3-Meters
Project Number: 15021878
185 Client:Nvidia
Config EUT w/ Laptop
Mode :BLE_HARM 2440
a5 Tested by:A. Escamilla
8‘:
Peak Limit (dBulU/m)
75
‘e
~
3 s
[as}
el
~ Avg Limit (dBuU/m)
55 =
45 — 5
4 o
) 6
fa)
35 T ot
25
1 14 18
Frequency (GHz)
Range (6H) RBU/BH  Ref/Aitn Det/fivg Type Seaop Fio Foups/fiods FPosition Range (GHi2) REUUBH  Fel/fttn Dot/Avg Type Sweep Pts  Toups/fode Fosition
FCC Part {5 Subpart C 2.46Hz RSE.TST 38915 16 Jun 2815 Rev 9.5 24 Jun 2815

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: 15U21878-E2V1 DATE: OCTOBER 23, 2015
FCC ID: VOB-P2180 IC: 7361A-P2180

MID CHANNEL DATA

Marker Frequency Meter Det AF T345 Amp/Cbl/Fitr DC Corr (dB) Corrected Avg Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) /Pad (dB) Reading (dBuV/m) (dB) (dBuV/m) (dB) (Degs) (cm)
(dBuv) (dBuV/m)
1 *1.338 37.18 Pk 29.4 -25.4 0 41.18 - - 74 -32.82 0-360 101 H
4 *1.557 37.2 Pk 28.7 -25.1 0 40.8 - - 74 -33.2 0-360 101 \%
2 *4.742 3333 Pk 343 -30.7 0 36.93 - - 74 -37.07 0-360 101 H
3 *8.27 3132 Pk 35.7 -28 0 39.02 - - 74 -34.98 0-360 199 H
5 *4.881 41.25 Pk 34.2 -325 0 42.95 - - 74 -31.05 0-360 199 \
6 *7.543 3213 Pk 35.4 -29.7 0 37.83 - - 74 -36.17 0-360 101 \%

*

- indicates frequency in CFR15.205/IC7.2.2 Restricted Band
Pk - Peak detector

Radiated Emissions

Frequenc Meter Det AF T345 Amp/Cbl/ DC Corr Corrected Avg Limit Margin Peak PK Margin Azimuth Height Polarity
y Reading (dB/m) Fltr/Pad (dB) Reading (dBuV/m) (dB) Limit (dB) (Degs) (cm)
(GHz) (dBuv) (dB) (dBuv/m) (dBuv/m)
*1.336 44.58 PK2 29.4 -25.4 0 48.58 - - 74 -25.42 340 151 H
*1.337 329 MAv1 29.4 -25.4 2.04 38.94 54 -15.06 - - 340 151 H
*1.558 44.36 PK2 28.7 -25.1 0 47.96 - - 74 -26.04 256 204 v
*1.555 32.59 MAv1 28.7 -25.1 2.04 38.23 54 -15.77 - - 256 204 v
*4.744 41.8 PK2 343 -30.7 0 45.4 - - 74 -28.6 176 192 H
*4.742 30.76 MAv1 343 -30.7 2.04 36.40 54 -17.60 - - 176 192 H
*8.27 39.29 PK2 35.7 -28 0 46.99 - - 74 -27.01 14 217 H
*8.269 27.95 MAv1 35.7 -28 2.04 37.69 54 -16.31 - - 14 217 H
*4.88 45.29 PK2 34.2 -32.5 0 46.99 - - 74 -27.01 127 239 \
*4.88 37.54 MAv1 34.2 -32.5 2.04 41.28 54 -12.72 - - 127 239 \
*7.542 39.46 PK2 353 -29.7 0 45.06 - - 74 -28.94 101 140 \
*7.545 28.13 MAv1 35.4 -29.7 2.04 35.87 54 -18.13 - - 101 140 \

* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band
PK2 - KDB558074 Method: Maximum Peak

MAv1 - KDB558074 Option 1 Maximum RMS Average
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REPORT NO: 15U21878-E2V1 DATE: OCTOBER 23, 2015

' WKUL Fremant,5m Chamber B 15 Oct 2815 18:18:58
Rodiated Emissions 3-Meters
Project Number: 15021878
185 Client:Nvidia
Config EUT w/ Laptop
Mode :BLE_HARM 2480
a5 Tested by:A. Escamilla
8‘:
Peak Limit (dBulU/m)
75
‘e
~
3 65
[as}
el
~ Avg Limit (dBul/m)
5’:
45
1 P 3 M
5 2 L
e . SR
® T i
25
1 18 18
Frequency (GHz)
Range (6H) RBU/BW  Ref/Aitn Det/fivg Type Seaep Flo Fups/fiods FPosition Ronge (GHi2) REUUBD  Fef/fttn Dot/Avg Type Sweep Pts Toups/fode Fosition
1:1-3 M-6d8)/38k 187718 PEAK/Fur Avg(RHS)  7msecthuto) 681 HAKE B-360degs H | 3:3-18 MG-60B)/30k  BI/B  PERK/Pur vgRMD)  STinsec(huto) I8k HAXH 8-36Adegs H
FCC Port(5 Subpart C 2.46Hz RSE.TST 38915 16 Jun 2815 Rev 9.5 24 Jun 2815

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: 15U21878-E2V1 DATE: OCTOBER 23, 2015

FCC ID: VOB-P2180 IC: 7361A-P2180
' WKUL Fremant,5m Chamber B 15 Oct 2815 18:18:58
Rodiated Emissions 3-Meters
Project Number: 15021878
185 Client twidia
Config EUT w/ Laptop
Mode :BLE_HARM 2480
a5 Tested by:A. Escamilla
8‘:
Peak Limit (dBulU/m)
75
‘e
~
> g5
@
el
~ Avg Limit (dBuU/m)
55 =
45 [
a 6
4 (W]
35 D "
25
1 14 18
Frequency (GHz)
Range (6H) RBU/BH  Ref/Aitn Det/fivg Type Seaop Fio Foups/fiods FPosition Range (GHi2) REUUBH  Fel/fttn Dot/Avg Type Sweep Pts  Toups/fode Fosition
FCC Part {5 Subpart C 2.46Hz RSE.TST 38915 16 Jun 2815 Rev 9.5 24 Jun 2815

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: 15U21878-E2V1 DATE: OCTOBER 23, 2015
FCC ID: VOB-P2180 IC: 7361A-P2180

HIGH CHANNEL DATA

Trace Markers

Marker Frequency Meter Det AFT345 Amp/Cbl/Fitr DC Corr (dB) Corrected Avg Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) /Pad (dB) Reading (dBuV/m) (dB) (dBuV/m) (dB) (Degs) (cm)
(dBuv) (dBuv/m)
1 *1.525 37.08 Pk 28.7 -25.1 0 40.68 - - 74 -33.32 0-360 200 H
2 *5.034 33.72 Pk 34 -30.6 0 37.12 - - 74 -36.88 0-360 101 H
3 *8.346 30.66 Pk 35.7 -27.3 0 39.06 - - 74 -34.94 0-360 101 H
4 *3.999 35.64 Pk 333 -32.7 0 36.24 - - 74 -37.76 0-360 101 \
5 *4.961 39.4 Pk 34.1 -31.9 0 41.6 - - 74 -32.4 0-360 199 \
6 *9.409 29.96 Pk 36.4 -27 0 39.36 - - 74 -34.64 0-360 199 \

*

- indicates frequency in CFR15.205/I1C7.2.2 Restricted Band
Pk - Peak detector

Radiated Emissions

Frequenc Meter Det AF T345 Amp/Cbl/ DC Corr Corrected Avg Limit Margin Peak PK Margin Azimuth Height Polarity
y Reading (dB/m) Fltr/Pad (dB) Reading (dBuv/m) (dB) Limit (dB) (Degs) (cm)
(GHz) (dBuv) (dB) (dBuv/m) (dBuv/m)
*1.526 43.85 PK2 28.7 -25.1 0 47.45 - - 74 -26.55 47 174 H
*1.524 32.53 MAv1 28.7 -25.1 2.04 38.17 54 -15.83 - - 47 174 H
*5.035 40.66 PK2 34 -30.6 0 44.06 - - 74 -29.94 107 165 H
*5.034 29.61 MAv1 34 -30.6 2.04 35.05 54 -18.95 - - 107 165 H
* 8.345 39.07 PK2 35.7 -27.3 0 47.47 - - 74 -26.53 66 136 H
*8.345 27.18 MAv1 35.7 -27.3 2.04 37.62 54 -16.38 - - 66 136 H
*3.998 42.32 PK2 333 -32.7 0 42.92 - - 74 -31.08 174 214 \
*3.999 30.61 MAv1 333 -32.7 2.04 33.25 54 -20.75 - - 174 214 \
*4.961 45.21 PK2 34.1 -31.9 0 47.41 - - 74 -26.59 162 209 \
*4.96 37.05 MAv1 34.1 -31.9 2.04 41.29 54 -12.71 - - 162 209 \
*9.41 37.17 PK2 36.4 -27 0 46.57 - - 74 -27.43 148 201 Vv
*9.409 26.03 MAv1 36.4 -27 2.04 37.47 54 -16.53 - - 148 201 Vv

* - indicates frequency in CFR15.205/1C7.2.2 Restricted Band
PK2 - KDB558074 Method: Maximum Peak

MAv1 - KDB558074 Option 1 Maximum RMS Average
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REPORT NO: 15U21878-E2V1 DATE: OCTOBER 23, 2015
FCC ID: VOB-P2180 IC: 7361A-P2180

9.3. WORST-CASE BELOW 1 GHz

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

HORIZONTAL PLOT

9:UL FREMONT, 3m Chombker 16 Dct 2815 14:82:38
Rodioted Emissions - 3 Meters
= Pro ject Number: 15021878
8 Client:NUIDIA
Config:EUT+AC ADAPTOR+LAPTOP
Mode :BT Uorst Case Below 1GHz
75 Tested by:J. Ko
6|:
E
c 55
o
N
C
c 45 .
T QrKTETmrT T iaray s/ ml ‘
S
= 1
3 3
& | L
fElo]L .Y, S— 1 CM H‘,H ‘
15 sl
5
368 108 1808
Frequency (MHz)
Range (HHz) Dot Ral VB fug Tep Sucep Ple  #5ups/Mods  Fosition Range (Hz) Dot A WU fug Typ Sueep Pts  Foupa/Mods  Fosition
1:38-200 PEAK  10Bk(-3B) M Log-PurCVideo) .EBIs/Miz  4BB  Inf/MAXH  B-36Bdegs H| 3:288-1008 PEAK  1B0k(-3B) M  Log-Pur(Video) .BBIs/MHz 8031 Inf/MAH  B-36Bdegs H
FCC Part 15 Subpart C 38-1888MHz . TST 39763 12 Jun 2814 Rev 9.5 22 Jul 2614
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REPORT NO: 15U21878-E2V1 DATE: OCTOBER 23, 2015
FCC ID: VOB-P2180 IC: 7361A-P2180

VERTICAL PLOT

~UL FREMONT, 3m Chamber 16 Oct 2815 14:82:38

Rodioted Emissions - 3 Meters

9

- Project Number: 15U21878

8 Client:NUIDIA

Config:EUT+AC ADAPTOR+LAPTOP
Mode :BT_lorst Case_Below |GHz

75 Tested byiJ. Ko
6:
3 55
S
C
R
€] S S (I A o | a3 W) M
S
Z
25} 1
A'“'“4"‘1“”““"”|W\,«.
- ST
T A
5
30 L] 10808
Frequency (MHz)
Range (HHz) Dt Rl VB fvg Top Sucep Pls #5upsiiode  FPosition Ronge (2 Dt R W g Top Suep Pts  foups/fode  Position
23218 PEAK  1OBK(-38) M LogFur(Video) .BBIs/Miz 481 Ini/MAH  B-3o0dege V| 4:286-1088 PERC  1BBKC-3B) 1N Log-PurlVideo) OBz 8291  Inf/MAXH  B-350kegs
FCC Part 15 Subpart C 38-188BMHz . TST 39763 12 Jun 2814 Rev 9.5 22 Jul 2814
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REPORT NO: 15U21878-E2V1 DATE: OCTOBER 23, 2015
FCC ID: VOB-P2180 IC: 7361A-P2180

BELOW 1 GHz TABLE

Trace Markers

Marker Frequency Meter Det AF T185 Amp/Cbl (dB) Corrected QPk Limit Margin Azimuth Height Polarity
(MHz) Reading (dB/m) Reading (dBuV/m) (dB) (Degs) (cm)
(dBuv) (dBuV/m)
1 85.1225 52.33 PK 7.6 -26.5 33.43 40 -6.57 0-360 200 H
4 96.0025 45.67 PK 8.8 -26.3 28.17 43.52 -15.35 0-360 100 Vv
2 121.035 41.99 PK 13.8 -26.1 29.69 43.52 -13.83 0-360 200 H
5 386.8 56.96 PK 15 -24.8 47.16 46.02 1.14 0-360 100 Vv
3 409.2 52.75 PK 15.5 -24.8 43.45 46.02 -2.57 0-360 100 H
6 435.3 54.51 PK 16.7 -24.9 46.31 46.02 .29 0-360 100 \
7 471.9 52.16 PK 17.2 -25 44.36 46.02 -1.66 0-360 200 \

PK - Peak detector

Radiated Emissions

Frequency Meter Det AF T185 Amp/Cbl Corrected QPk Limit Margin Azimuth Height Polarity
(MHz) Reading (dB/m) (dB) Reading (dBuV/m) (dB) (Degs) (cm)
(dBuv) (dBuV/m)
386.33 38.93 Qp 15 -24.7 29.23 46.02 -16.79 117 178 Vv
409.255 41.47 Qp 15.5 -24.8 32.17 46.02 -13.85 294 105 H
435.512 39.68 Qp 16.7 -24.9 31.48 46.02 -14.54 211 212 Vv
471.953 34.22 Qp 17.2 -25 26.42 46.02 -19.6 327 105 \Y

QP - Quasi-Peak detector
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FCC ID: VOB-P2180 IC: 7361A-P2180

10. AC POWER LINE CONDUCTED EMISSIONS

LIMITS
FCC §15.207 (a)
RSS-Gen 8.8
Frequency of Emission (MHz) Conducted Limit (dBuV)
Cuasi-peak Average
0.15-0.5 B to 56 56 to 46
0.5-5 Rl 46
5-30 ) 5

Decreases with the loganthm of the frequency.

TEST PROCEDURE

ANSI C63.10

RESULTS
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6 WORST EMISSIONS

98UL Fremont, CA CE Raoom 16 Oct 2015 21:58:14
Conducted RFI Uoltoge
Project No:i15U21878
80 C\iémt Nome :Nvidia
Made| /Device: EUT/AC Charger/Laplop
Test Uolt/Freq:128U/68H=/BLE
7a Test By:K.Kedda
[S1%}
P—
- 5@ ETSPR-22-Cf Bty
b
C
348
3 1
% 3\ LF\\ 5
2 i A
=] A 404 h N i, ol o
/\j\\v Nl s wv-vwww WDV
s A ﬁ 4 WM S A
Y \f I/ AR W i WM V4
Qa WWJAMLm&k \ .
MM

15 1 1a 38
Freguency (MHz)

Range (MHz) RBL/UBLI Ref/Attn  Det/fvg Mode S
.15-33 v

- Pl #5u]  Ronge 02D REU/UB Ref/fttn  Det/fvg Made Sueep Pt Foups/M
9k (-6dB )/ 82718 Is/4.5kHz 6635 1/

10

BLE . DAT 1 14 May 2615

Rev 8.5 26 Moy 2615

LINE 1 RESULTS

Range 1: Line-L1 .15 - 30MHz
Marker Frequency Meter Det T241LL1 LC Cables Corrected CISPR 22 Margin CISPR 22 Margin

(MHz) Reading 1&3 Reading Class B QP (dB) Class B (dB)
(dBuVv) dBuv Avg
1 .3435 33.78 Pk .5 0 34.28 59.12 -24.84
2 .3435 22.14 Av .5 0 22.64 - - 49.12 -26.48
3 1.3425 22.52 Pk 2 1 22.82 56 -33.18
4 1.3425 9.39 Av .2 1 9.69 - - 46 -36.31
5 18.8115 28.04 Pk 3 .2 28.54 60 -31.46
6 18.8115 16.94 Av 3 2 17.44 - - 50 -32.56

Pk - Peak detector

Av - Average detection
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FCC ID: VOB-P2180 IC: 7361A-P2180
98U\_ Fremont, CA CE Roaom 16 Oct Z@15 21:58:14
Conducted RFI Uoltoge
Project No:15U21878
g4 Client Nome:Nvidia
Made | /Device: EUT/AC Charger/Loptop
Test Uolt/Freq:1208U/68H=/BLE
70 Test By:K.Kedida
[S1%}
e
~ o 5e CITSPR-22-C1 Bifivy
b
£
o 44
=4 7
a @
© 3a 1
8 [=)
9
20 it |
12 \/\/\J\/\ R LU oo, STTRRTN TN ))m\k LL Ly
] Wl j,\‘, | M
15 1 1a 38
Frequency (MHz)
Range iz REU/UBU Ref/Attn  Det/fivg Mods Sweop Fis  #5u]  Range OFZ) REW7UBH Ref/fttn  Detifivg Modse Sweop Fte  Foups/N
BLE.DAT 1 14 May 2815 Rev 8.5 26 Moy 2815

LINE 2 RESULTS

Range 2: Line-L2 .15 - 30MHz

Marker Frequency Meter Det T24 1L L2 LC Cables Corrected CISPR 22 Margin CISPR 22 Margin

(MHz) Reading 283 Reading Class B QP (dB) Class B (dB)
(dBuVv) dBuv Avg
7 .3435 33.67 Pk .5 0 34.17 59.12 -24.95
8 .3435 21.7 Av .5 0 22.2 - - 49.12 -26.92
1.5225 20.12 Pk 2 1 20.42 56 -35.58
10 1.5225 7.03 Av .2 1 7.33 - - 46 -38.67
11 18.591 26.59 Pk 3 .2 27.09 60 -32.91
12 18.591 16.76 Av 3 2 17.26 - - 50 -32.74

Pk - Peak detector

Av - Average detection
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