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1. ATTESTATION OF TEST RESULTS

COMPANY NAME: SRAM LLC
1000 W Fulton Market, 4 Floor
Chicago, IL 60607, U.S.A

EUT DESCRIPTION: Universal Shifter (Blip Box) with AIREA and BLE Radios
MODEL: 00210

SERIAL NUMBER: 1154040031 (Conducted), 1154040036 (Radiated)
DATE TESTED: May 18 — July 10, 2018

APPLICABLE STANDARDS
STANDARD TEST RESULTS
LPO002: 2018 Complies

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 the U.S. government.

Approved & Released For

UL Verification Services Inc. By: Prepared By:

T - --\‘t_ ol

d%‘wkk“’/ :.::l".: z'l"'- — ._j: -' S

“J f L
DAN CORONIA GLENN ESCANO
CONSUMER TECHNOLOGY DIVISION CONSUMER TECHNOLOGY DIVISION
OPERATIONS LEADER TEST ENGINEER
UL Verification Services Inc. UL Verification Services Inc.
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REPORT NO: 12376146-E11V1 DATE: 8/7/2018
FCC ID: C90-BOXB1 IC: 10161A-BOXB1

2. TEST METHODOLOGY

The tests documented in this report were performed in accordance with NCC LP0002: 2018,
FCC CFR 47 Part 2, FCC CFR 47 Part 15, KDB 558074 D01 v04, ANSI C63.10-2013, RSS-
GEN Issue 5, and RSS-247 Issue 2.

3. FACILITIES AND ACCREDITATION

The test sites and measurement facilities used to collect data are located at 47173 and 47266
Benicia Street, and 47658 Kato Road, 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 47658 Kato Rd
X] Chamber A [ ] Chamber D [ ] Chamber K
(ISED:2324B-1) (ISED:22541-1) (ISED:2324A-1)
X] Chamber B [ ] Chamber E X] Chamber L
(ISED:2324B-2) (ISED:22541-2) (ISED:2324A-3)
[ ] ChamberC [ ] ChamberF
(ISED:2324B-3) (ISED:22541-3)

[ ] Chamber G
(ISED:22541-4)
[ ] Chamber H
(ISED:22541-5)

The above test sites and facilities are covered under FCC Test Firm Registration # 208313.
Chambers A through C are covered under ISED company address code 2324B with site
numbers 2324B -1 through 2324B-3, respectively. Chambers D through H are covered under
ISED company address code 22541 with site numbers 22541 -1 through 22541-5, respectively.
Chambers K and L are covered under ISED company address code 2324A with site numbers
2324A-1 and 2324A-3, respectively.

UL Verification Services Inc. is accredited by NVLAP, Laboratory Code 200065-0
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REPORT NO: 12376146-E11V1 DATE: 8/7/2018
FCC ID: C90-BOXB1 IC: 10161A-BOXB1

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
\é\}io;'sztt(g%s.isclar;dzucted Disturbance, 3.84 dB
\(;\_I%S:ocfgiﬂ Elgn.ducted .Dlsturbance, 365 dB
\é\;ioészttg%%enﬁﬁglated Disturbance, 315 dB
:/(\)/olrg(t) g?/lsflzRadfated Dfsturbance, 30 536 dB
\{\é%rgtté;iz(e)o%a:\j/;atzed Disturbance, 4.32 dB
16000 10 20000 Mz | 4458
Worst Case Radiated Disturbance, 524 dB
26000 to 40000 MHz

Uncertainty figures are valid to a confidence level of 95%.
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REPORT NO: 12376146-E11V1 DATE: 8/7/2018
FCC ID: C90-BOXB1 IC: 10161A-BOXB1

5. EQUIPMENT UNDER TEST

5.1. DESCRIPTION OF EUT

The EUT is a Universal Shifter (Blip Box) with AIREA and BLE Radios, powered by CR2032,
coin cell battery.

5.2. MAXIMUM OUTPUT POWER

The transmitter has a maximum conducted output power as follows:

Peak Average
Frequency Range Mode Output | Output| Output |Output
(MHz) Power | Power | Power |Power
(dBm) | (mW) | (dBm) | (mW)
2405-2480 AIREA 5.05 3.20 4.8 3.02

5.3. DESCRIPTION OF AVAILABLE ANTENNAS

The radio utilizes a chip antenna, Pulse W3008C, with a maximum gain of 2.2 dBi.

5.4. SOFTWARE AND FIRMWARE
The EUT firmware installed during testing was A-1.0.

The test utility software used during testing was Lightblue v2.6.4

5.5. WORST-CASE CONFIGURATION AND MODE

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

Band edge and radiated emissions between 1GHz and 18GHz were performed with the EUT set
to transmit at the highest power on low, middle and high channels.

The fundamental of the EUT was investigated in three orthogonal orientations X,Y,Z, it was

determined that X orientation was worst-case orientation; therefore, all final radiated testing was
performed with the EUT in X orientation.
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REPORT NO: 12376146-E11V1

FCC ID: C90-BOXB1

DATE: 8/7/2018
IC: 10161A-BOXB1

5.6. DESCRIPTION OF TEST SETUP

SUPPORT EQUIPMENT

Support Equipment List

Description Manufacturer Model Serial Number
Ipod Touch Apple MKJO2LL/A CCQVRHY2GGNL
TEST SETUP

The EUT is powered by a CR2032 coin cell battery. The iPod Touch wirelessly sends

commands to the EUT.
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REPORT NO: 12376146-E11V1 DATE: 8/7/2018
FCC ID: C90-BOXB1 IC: 10161A-BOXB1

SETUP DIAGRAM FOR CONDUCTED TESTS

Spectrum Analyzer

DC Power Supply

Note — The DC power supply is used only during testing. During normal operation the EUT is
powered by a supplied CR2032, coin cell battery.
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REPORT NO: 12376146-E11V1 DATE: 8/7/2018
FCC ID: C90-BOXB1 IC: 10161A-BOXB1

SETUP DIAGRAM FOR RADIATED TESTS

Femote

Radiated

L1

Spectrum Analyzer
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FCC ID: C90-BOXB1 IC: 10161A-BOXB1

6. MEASUREMENT METHOD

On Time and Duty Cycle: KDB 558074 D01 v04, Section 6.

6 dB BW: KDB 558074 D01 v04, Section 8.1.
99% BW: ANSI C63.10-2013, Section 6.9.3.
Output Power: KDB 558074 D01 v04, Section 9.2.3.2.

Power Spectral Density: KDB 558074 D01 v04, Section 10.2.

Out-of-band emissions in non-restricted bands: KDB 558074 D01 v04, Section 11.1 a).

Out-of-band emissions in restricted bands: KDB 558074 D01 v04, Section 12.1.

Band-edge: KDB 558074 D01 v04, Section 12.1.
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FCC ID: C90-BOXB1

DATE: 8/7/2018
IC: 10161A-BOXB1

7. TEST AND MEASUREMENT EQUIPMENT

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

Test Equipment List

Description Manufacturer Model ID No. | Cal Date Cal Due
Spectrum Analyzer Agilent N9030A T1210 07/17/17 07/17/18
Spectrum Analyzer Agilent N9030A T1466 | 04/16/18 | 04/16/19
Antenna, Biconolog, 30MHz-1 Sunol Sciences JB1 T130 10/16/17 | 10/16/18
GHz
Antenna, Biconolog, 30MHz- Sunol Sciences JB1 T407 05/10/18 | 05/10/19
2000MHz
Antenna, Horn, 1-18GHz ETS Lindgren 3117 T862 05/24/18 | 05/24/19
Antenna, Horn, 1-18GHz ETS Lindgren 3117 T863 05/24/18 | 05/24/19
RF Preamplifier, 10kHz - 1GHz HP 8447D T15 08/14/17 | 08/14/18
RF Preamplifier, 10kHz - 1GHz Agilent(Keysight) | 8447D T10 02/14/18 | 02/14/19
Technologies
RF Preamplifier, 1 - 18GHz Miteq AFS42-00101800- T1165 11/25/17 11/25/18
25-5-42
RF Preamplifier, 1-8GHz Miteq AMF-4D-01000800- | T1573 11/25/17 11/25/18
30-29P
High Pass Filter 3GHz Micro-Tronics HPM17543 T486 11/25/17 | 11/25/18
Antenna, Active Loop 9kHz — Com-Power AL-130R T1866 | 10/10/17 | 10/10/18
30MHz
Antenna, Horn, 18-26GHz ARA MWH-1826G T89 01/18/18 | 01/18/19
Spectrum Analyzer Keysight N9030A T1113 | 12/21/17 | 12/21/18
RF Preamplifier, 1-26GHz Agilent 8449B T404 07/23/17 | 07/23/18
RF Power Meter Agilent N1911A T229 08/14/17 08/14/18
RF Power Sensor Agilent N1921A T1225 04/10/18 | 04/10/19
Test Software List
Description Manufacturer | Model Version
Radiated Software UL UL EMC Ver 9.5, Dec 01, 2016
Antenna Port Software UL UL RF Ver 8.2, Mar 21, 2018
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FCC ID: C90-BOXB1

DATE: 8/7/2018
IC: 10161A-BOXB1

8. ANTENNA PORT TEST RESULTS

LIMITS

8.1. ON TIME AND DUTY CYCLE

None; for reporting purposes only.

PROCEDURE

KDB 558074 Zero-Span Spectrum Analyzer Method.

ON TIME AND DUTY CYCLE RESULTS

=
@
o

STATUS

Mode ON Time| Period | Duty Cycle Duty Duty Cycle 1/B
B X Cycle Correction Factor [Minimum VBW
(msec) [ (msec)| (linear) (%) (dB) (kHz)
AIREA 1.0 1.0 1.000 100.00% 0.00 0.010
DUTY CYCLE
e Keysight Spectrum Analyzer - APv8.2(032118),37290, Conducted A @@@
L | RF [so@ bpC | | [ SENSE:INT] | [02:08:18 AM May 19, 2018
[Center Freq 2.440000000 GHz i #Avg Type: RMS TRAcE” 3056 Frequency
NEE PNO: Fast —»— 1rig: Free Run Avg|Hold: 111 TVYPE|A
IFGain:Low #Atten: 30 dB DET|P
Auto Tune|
10 dBidiv._ Ref 20.00 dBm
Log |
oo A CenterFreq
000 2.440000000 GHz|
-10.0
o Start Freq|
0o 2.440000000 GHz|
400
500
. Stop Freq
i 2.440000000 GHz
700
Center 2.440000000 GHz Span 0 Hz CF Step
Res BW 8 MHz #/BW 50 MHz Sweep 100.3 ms (8001 pts) 8.000000 MHZ|
pute Man
1 A2 t (A 80.23 ms (A) 0.008 dB
2 N t 10.01 -4.986 dB
al A2 t () 2023 ms (A1 0.008 dB Freq Offset
4 0 Hz|
5
6
7
8 Scale Type
9
10 i
11 B Lin
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FCC ID: C90-BOXB1

DATE: 8/7/2018
IC: 10161A-BOXB1

8.2. 99% BANDWIDTH

LIMITS
None; for reporting purposes only.

RESULTS

Channel|Frequency| 99% Bandwidth
(MHz) (MHz)
Low 11 2405 2.2388

Mid 18

2440

2.2566

High 26

2480

2.3144

— —
E_ Xeygh Specinum Amlyte - AP 20S2116) 5725, Combucted A - [ Vgt Spectrm fnabes - A8 2032118) 725, Comurted A =
v ; 0115716 40 May19, 2018 E . ; 0210118 84 My 19, 2018
enter Freq 2.405000000 GHz Center Freq: 2.406000000 GHz Radio $td: None Froquancy enter Freq 2.440000000 GHz Center Freq: 2.440000000 GHz Radio $td: None Frequency
— NFE — Trig: Free Run AvglHold: 20120 — NE —= Trig: Free Run Avg|Hold: 20/20
#FGaindow #Atten: 30 dB Radio Device: BTS #FGaindow #Atten: 30 dB Radio Device: BTS
RefOffset 11dB. Ref Offset 11 d8
10 dB/di Ref 20,00 dBm 0 dB/d Ref 20.00 dBm
Log Log
Center Freq CenterFreq|
2406000000 GHZ| 2.440000000 GHz|
Center 2.405 GHz Span 5 MHz cFstep Center 2.44 GHz Span 5 MHz, CF Step
#Res BW 36 kHz #VBW 110 kHz #Sweep 100 ms 500,000 kHz] #Res BW 36 kHz #VBW 110 kHz #Sweep 100 ms| 500,000 kHz|
) ) lAuto Man - - Auta Man
Occupied Bandwidth Total Power 5.81dBm Occupied Bandwidth Total Power 5.91 dBm
2.2388 MHz FreqOffset 2.2566 MHz FreqOffset
Transmit Freq Error 16.605 kHz % of OBW Power  99.00 % o H Transmit Freq Error  -16.260 kHz % of OBW Power  99.00 % o+
x dB Bandwidth 4.021 MHz xdB -26.00 dB x dB Bandwidth 4.048 MHz x dB -26.00 dB
s

LOW CHANNEL 11

MID CHANNEL 18

I NFE
Fl

= Kepsght Spectrum Analyce - APV 20T2A161.37290, Conuced A
L 5 3 T
enter Freq 2.480000000 GHz Center Freq: 2.480000000

== Trig: Free Run

Foaindow  HARen: 30 dB

GHz Radio Std: N
AvglHold: 20120
Radio Device: BTS

021634 M May 18, 2018
lone

o0 e
Frequency

Ref Offset 11 dB
Ref 20.00 dBm

0 dB/di
g

Center Freq
2.480000000 GHz|

Center 2.48 GHz
#Res BW 36 kHz

Occupied Bandwidth

Transmit Freq Error
x dB Bandwidth

Span 5 MHz|
#VBW 110 kHz #Sweep 100 ms oo Step|
lauto Man|
Total Power 5.62 dBm
2.3144 MHz Freq Offset|
-19.088 kHz % of OBW Power  99.00 % O H
3289 MHz  xdB -26.00 dB

HIGH CHANNEL 26
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REPORT NO: 12376146-E11V1
FCC ID: C90-BOXB1

DATE: 8/7/2018
IC: 10161A-BOXB1

8.3. 6dB BANDWIDTH

LIMITS

NCC LP0002 3.10.1.6(2)(A)

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

RESULTS

Channel

(MHz)

Frequency,

6 dB Bandwidth

(MHz)

Minimum Limit

(MHz)

Low 11

2405

1.470

0.5

Mid 18

2440

1.524

0.5

High 26

2480

1.410

0.5

[ Keyoght Specirum Ansyzer - APY8 Z0SZLLE) 37290, Comucied A s e [ Feyaoght Spectrum Analyce - AP0 2032118) 3729, Comdusted & o e

h L = . L 5 7 02:05:42 24 May 18, 2018

Frequency i = Frequency
Fhvy Type: RMS . Hhvg Type: RIS p "
anter Fra 2 405003?00 GPII-!“:,. Wide —== Trig: Free Run Aug|Hold: 2020 nter Ere ke “om,?;?"o G::.(z, Wide <+~ Trig: Free Run Avg|Hole: 2020
IFGain:Low #Atten: 40 dB IFGain:Low #Anen: 40 dB

A\Mkr1 Auto Tune| Mkri 1.5 e Auto Tune|

Ref Offset 11 dB - Ref Offset 11 dB - ~ AR

0 dBidi Ref 30.00 dBm 10 dB/di Ref 30.00 dBm a
Log Log

Center Freq| Center Freq|

"

2.405000000 GHz|

2.403500000 GHz|

StartFreq|

2.406500000 GHz|

Stop Freq|

Center 2.405000 GHz

#VBW 300 kHz

Span 3.000 MHz|
Sweep 1.533 ms (1001 pts)

2440000000 GHz|

StartFreq|
2438500000 GHz|

Stop Freq|
2.441500000 GHz|

#Res BW 100 kHz
wsa

CF Step| CF Step|
300.000 kHz| 300.000 kHz|
lAuto Man lAuto Man
Freq Offset Freq Offset
0 Hz| 0 Hz|
Scale Type Scale Type
. -
Log Lin) Center 2.440000 GHz Span 3.000 MHz| [-°28 Lin)

#VBW 300 kHz

Sweep 1.533 ms (1001 pts),
—

#Res BW 100 kHz
o

LOW CHANNEL 11

MID CHANNEL 18

—
[ eysight Spectrum Analyzes - AP8 203211837290, Comducted &
E L

enter Fres

2.480000000 GHz
NFE PHO: Wid

IFGain:Low

e~ Trig: FreeRun

#Avg Type: RMS
AvglHold: 2020
#Atten: 40 dB

e e

Frequency

12:15:56 4 May 15, 2018

Ref Offset 11 dB
10 dB/di Ref 30.00 dBm
Log

Aute Tune|

A

Center Freq|
2.4B00DO00D GHz|

StartFreq|
2478500000 GHz|

Stop Freq|
2.481500000 GHz|

CF Step|
300.000 kHz]
lauto Man

Freq Offset
0 Hl

Scale Type

Center 2.480000 GHz

#VBW 300 kHz

Sweep 1.533 ms (1001 pts)

Span 3.000 MHz||-°8 Lin)

#Res BW 100 kHz

HIGH CHANNEL 26
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REPORT NO: 12376146-E11V1 DATE: 8/7/2018
FCC ID: C90-BOXB1 IC: 10161A-BOXB1

8.4. OUTPUT POWER

LIMITS

NCC LP0002 3.10.1.2(1)(C)
The maximum antenna gain is less than or equal to 6 dBi, therefore the limit is 30 dBm.

Test Procedure

The transmitter output is connected to a power meter. The cable assembly insertion loss was
entered as an offset in the power meter to allow for a gated peak reading of power.

RESULTS

Tested By: 39005 RA

Date: 5/24/2018
Channel Frequency Peak Power Limit Margin

Reading
(MHz) (dBm) (dBm) (dB)

Low 11 2405 5.01 30 -24.99
Middle 18 2440 5.05 30 -24.95
High 25 2475 5.01 30 -24.99
High 26 2480 -2.38 30 -32.38
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FCC ID: C90-BOXB1

DATE: 8/7/2018
IC: 10161A-BOXB1

8.5. AVERAGE POWER

LIMITS

None; for reporting purposes only

TEST PROCEDURE

The transmitter output is connected to a power meter. The cable assembly insertion loss was
entered as an offset in the power meter to allow for a gated average reading of power.

RESULTS

Tested By: |395005 RA
Date: 05/24/18
Channel [Frequency| Meas Ave
Power
(MHz) (dBm)
Low 11 2405 4.80
Mid 18 2440 4.80
High 25 2475 4.79
High 26 2480 -2.47
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REPORT NO: 12376146-E11V1

FCC ID: C90-BOXB1

DATE: 8/7/2018
IC: 10161A-BOXB1

8.6. POWER SPECTRAL DENSITY

LIMITS

NCC LP0002 3.10.1.6(2)(B)

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

RESULTS

PSD Results

Channel

Frequency

(MHz)

Chain 0
Meas

(dBm/3kHz)

Total
Corr'd

PSD
(dBm/3kHz)

Limit

(dBm/3kHz)

Margin

(dB)

Low 11 2405 -9.727 -9.73 8.0 -17.7
Mid 18 2440 -9.515 -9.52 8.0 -17.5
High 26 2480 -9.825 -0.83 8.0 -17.8
m— m—
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REPORT NO: 12376146-E11V1 DATE: 8/7/2018
FCC ID: C90-BOXB1 IC: 10161A-BOXB1

8.7. CONDUCTED SPURIOUS EMISSIONS

LIMITS

NCC LP0002 3.10.1 85.1

Output power was measured based on the use of 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: 12376146-E11V1
FCC ID: C90-BOXB1

DATE: 8/7/2018
IC: 10161A-BOXB1
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REPORT NO: 12376146-E11V1 DATE: 8/7/2018
FCC ID: C90-BOXB1 IC: 10161A-BOXB1

9. RADIATED TEST RESULTS

LIMITS

NCC LP0002 82.7 and §2.8

Frequency Range Field Strength Limit Field Strength Limit
(MH2) (uV/m) at 3 m (dBuV/m) at 3 m
0.009-0.490 2400/F(kHz) @ 300 m -
0.490-1.705 24000/F(kHz) @ 30 m -
1.705 - 30 30 @ 30m -
30 - 88 100 40
88 - 216 150 43.5
216 - 960 200 46
Above 960 500 54

TEST PROCEDURE

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

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

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

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

The spectrum from 1 GHz to 18 GHz is investigated with the transmitter set to the lowest,
middle, and highest channels in each applicable band. Below 1GHz and above 18GHz
emissions, the channel with the highest output power was tested.

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: 12376146-E11V1
FCC ID: C90-BOXB1

DATE: 8/7/2018
IC: 10161A-BOXB1

9.1. TRANSMITTER ABOVE 1 GHz

BANDEDGE (LOW CHANNEL, CH 11)

HORIZONTAL RESULT

12:UL Fremont,5m Chomber B 17 May 2818 28:29:14
Restricted Bandedge
- Project Number: 12292162
1 Client:SRAM
Config:EUT Onl
Mode:SRAML i nk 24B5MHz
185 Tested by:43575 05
[
gl: ; \l
A
! I
85 A !
1
A [i
< Peak Limjt CdBuU/m) ] \
> 7K
J !
: /A
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65 I §
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; R L
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2.31 18.5MH=/ 2.415
Frequency (GHz)
Range (G6Hz) REW/UBl Ref/iin Det/Arg Type Sueep Pls  #owps/fode Fosition Range (GHz) RBU/ VBl Ref/Attn  Det/Avg Type Sweep Pe  #5ups/fode Position
1:2.31-2.415 MC-6dB)/M  189/12  PEAK/Par Avg(RHS) Insec(Auto) 8080  HAXH 165 degs 258 | 2:2.31-2.415 IHC-6B)/M  189/12  AUER/Far Avg(RMS)  lusec(Autc) 806D 1BBTAUG 155 degs 250 o
Low CH Bandedge - H.TST 38915 28 Dec 2015 Rev 9.5 Bl Dec 2816
Trace Markers
Marker Frequency Meter Det AF T863 Amp/Cbl/Fltr/Pad DC Corrected Average Margin Peak Limit PK Azimuth Height Polarity
(GHz) Reading (dB/m) (dB) Corr Reading Limit (dB) (dBuVv/m) Margin (Degs) (cm)
(dBuV) (dB) | (dBuv/m) (dBuV/m) (dB)
1 *2.39 38.91 Pk 32 -21.5 0 49.41 - 74 -24.59 155 250 H
2 *2.39 39.85 Pk 32 -21.5 0 50.35 - 74 -23.65 155 250 H
3 *2.39 28.37 RMS 32 -21.5 0 38.87 54 -15.13 155 250 H
4 *2.39 283 RMS 32 -21.5 0 38.8 54 -15.2 155 250 H

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band

Pk - Peak detector

RMS - RMS detection
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REPORT NO: 12376146-E11V1

FCC ID: C90-BOXB1

DATE: 8/7/2018
IC: 10161A-BOXB1

VERTICAL RESULT

12:UL Fremont,5m Chomber B 17 May 2818 20:40:45
Restricted Boandedge
= Project Number: 12292162
t Client:SRAM
Config:EUT Onl
Mode:SRAMLink 24B5MHz
185 Tested by:43575 05
gl:
85
< Peak Limjt CdBuU/m)
> 7l:
3
[25)
o
E)I:
55 Averoge LLimit (dBuUym)
45 % —————
4
%
35
2. 31 18 .5MH=/ 2.415
Frequency (GHz)
Range (BHz) REW/UBl Ref/Bttn  Det/fvg Type Suezp Pls  Fowps/fode Fosition Range (GHz) RBU/ VBl Ref/Attn  Det/Avg Type Sweep Pte 45ups/fode Position
Low CH Bondedge - U.TST 38915 28 Dec 2015 Rev 9.5 B Dec 2816
Trace Markers
Marker Frequency Meter Det AF T863 Amp/Cbl/Fltr/Pad DC Corrected Average Margin Peak Limit PK Azimuth Height Polarity
(GHz) Reading (dB/m) (dB) Corr Reading Limit (dB) (dBuVv/m) Margin (Degs) (cm)
(dBuv) (dB) (dBuv/m) (dBuv/m) (dB)
1 *2.39 36.73 Pk 32 -21.5 0 47.23 - 74 -26.77 19 399 \2
2 *2.39 38.02 Pk 32 -21.5 0 48.52 - 74 -25.48 19 399 \
3 *2.39 26.42 RMS 32 -21.5 0 36.92 54 -17.08 19 399 \
4 *2.389 27.18 RMS 32 -21.5 0 37.68 54 -16.32 19 399 "

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band

Pk - Peak detector

RMS - RMS detection

Page 24 of 47

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

FAX: (510) 661-0888




REPORT NO: 12376146-E11V1 DATE: 8/7/2018
FCC ID: C90-BOXB1 IC: 10161A-BOXB1

BANDEDGE (HIGH CHANNEL, CH 25)

HORIZONTAL RESULT

1ZKUL Fremont,5m Chamber B 18 Moy 26818 a1:84:44
Restricted Bandedge
= Project Number: 12292162
1 Client: SRAM
Config:EUT Only
Mode : SRAML ink 2475MHz
195 Tested by:43575 05
a5 [
85 // \\
e
>~ // \\ Peok Limit C(dBul/im)
> 71:
>
@
65 \\
55 / \\V\ \Wh D Average Limit (dBuU/m)
WW M oo Al i Attt
4:M A Ll e 4 A l il Ll L4 W
MMWWMMM%MWMWMWWWWWW-WWMNWWM Pl e s g WS s AR gt
31:
2.46 8. 3MHz/ 2.563
Frequency (GHzJ
Range (6z) RBU/UBU Ref/Attn  Det/Avg Tpe Sueep Fte #5ups/Mode Fosition | Renge (6HZ) REW/UB Ref/ftin  Det/Avg Tupe Susep Fte #5ups/fiods  Fosition
1:2.46-2.563 INC-6B)/3M 189712 PEAK/Fur AugRMS)  fnsec(futa) 888 MAXH 185 dega f 2:2.46-2.563 IMC-6dB)/M  169/12  AVER/Pur Avg(RMNS) fnsco(futo) 9660 18BTAUG 185 degs H
High CH Bandedge - H.TST 38915 28 Dec 2815 Rev 9.5 @1 Dec 2816
Trace Markers
Marker Frequency Meter Det AF T863 Amp/Cbl/Fitr/Pad DC Corrected Average Margin Peak Limit PK Azimuth Height Polarity
(GHz) Reading (dB/m) (dB) Corr Reading Limit (dB) (dBuv/m) Margin (Degs) (cm)
(dBuV) (dB) | (dBuv/m) (dBuV/m) (dB)
1 *2.484 42,6 Pk 325 -21.5 0 53.6 - 74 -20.4 185 267 H
2 *2.484 43.41 Pk 325 -21.5 0 54.41 - - 74 -19.59 185 267 H
3 *2.484 33.94 RMS 325 -21.5 0 44.94 54 -9.06 - - 185 267 H
4 *2.484 34.15 RMS 325 -21.5 0 45.15 54 -8.85 - - 185 267 H

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
Pk - Peak detector
RMS - RMS detection
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REPORT NO: 12376146-E11V1

FCC ID: C90-BOXB1

DATE: 8/7/2018
IC: 10161A-BOXB1

VERTICAL RESULT

WZKUL Fremont,5m Chomber B 18 Moy 26818 8B:49: 36
Restricted Bandedge
= Project Number:12232162
" Clignt: SRAM
Config: EUT Only
Mode : SRAML i nk 2475MHz
195 Tested by:43575 03
95
8'7\
e
~ Peak Limit (dBul/m)
= 71:
>
@
-
61:
Average Limit (dBuU/m)
51:
a
45 4
&
35
2.46 8. 3MH=z/ 2.563
Frequency (GHzJ
Range (GHz) REU/AB Ref/Attn Det/Avg Tupe Sueep Pts #Sups/Mode FPosition | Renge (GHz) [ Ref/Atin Det/Avg Tupe Sueep Pts #5ups/fiode Fosition
High CH Bandedge - U.TST 38915 28 Dec 2815 Rev 9.5 @1 Dec 2816
Trace Markers
Marker Frequency Meter Det AF T863 Amp/Cbl/Fitr/Pad DC Corrected Average Margin Peak Limit PK Azimuth Height Polarity
(GHz) Reading (dB/m) (dB) Corr Reading Limit (dB) (dBuVv/m) Margin (Degs) (cm)
(dBuv) (dB) (dBuv/m) (dBuv/m) (dB)
1 *2.484 41.69 Pk 325 -21.5 0 52.69 - 74 -21.31 293 387 \
2 *2.484 41.75 Pk 325 -21.5 0 52.75 - - 74 -21.25 293 387 \
3 *2.484 31.95 RMS 325 -21.5 0 42.95 54 -11.05 293 387 \
4 *2.484 32.68 RMS 325 -21.5 0 43.68 54 -10.32 293 387 \

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band

Pk - Peak detector

RMS - RMS detection
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REPORT NO: 12376146-E11V1
FCC ID: C90-BOXB1

DATE: 8/7/2018
IC: 10161A-BOXB1

BANDEDGE (HIGH CHANNEL, CH 26)

HORIZONTAL RESULT

12:UL Fremont,5m Chamber B 18 May 2818 BB:24:19
Restricted Bandedge
= Project Number:12292162
1 Client:SRAM
Config:EUT Only
Mode :SRAML ink 2480MHz
185 Tested by:43575 05
95
o
85 A
|
& -
s /I Peak Limit CdBuU/m)
> 71: J.
5 / |
@ {
65 \
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2.46 8. 3MHz/ 2.563
Frequency (GHz)
Range (GHiz) BU/UB Ref/Attn  Det/Avg Tupe Sueep Pte  #ups/Mode Fosition | Ronge (B2 RBU/UBU Ref/Attn  Dst/Avg Tupe Susep Pte  #5ups/lide  Fosition
1:2.46-2.563 1HC-6dB)/M  189/12 PEAK/Pur Rvg(RMS)  fneec(Auta)  B3B0  MAXH 186 dega f 2:2.46-2.563 1H(-608). 189/12 R/Pur fvg(RUS)  fnsec(Auto) 8008 18BTAUG 186 degs H
High CH Bandedge - H.TST 38315 28 Dec 2815 Rev 9.5 @1 Dec 2816
Trace Markers
Marker Frequency Meter Det AF T863 Amp/Cbl/Fltr/Pad DC Corrected Average Margin Peak Limit PK Azimuth Height Polarity
(GHz) Reading (dB/m) (dB) Corr Reading Limit (dB) (dBuVv/m) Margin (Degs) (cm)
(dBuv) (dB) (dBuv/m) (dBuv/m) (dB)
1 *2.484 50.25 Pk 325 -21.5 0 61.25 - 74 -12.75 186 340 H
2 *2.484 50.36 Pk 325 -21.5 0 61.36 - - 74 -12.64 186 340 H
3 *2.484 42.87 RMS 325 -21.5 0 53.87 54 -13 186 340 H
4 *2.484 42.08 RMS 325 -21.5 0 53.08 54 -92 186 340 H

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band

Pk - Peak detector
RMS - RMS detection
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FCC ID: C90-BOXB1

DATE: 8/7/2018
IC: 10161A-BOXB1

VERTICAL RESULT

WZKUL Fremont,5m Chomber B 18 Moy 26818 0B:34:28
Restricted Bandedge
= Project Number:12232162
" Clignt: SRAM
Config: EUT Only
Mode : SRAML i nk 2480MHz
195 Tested by:43575 03
95
8'7\
e
~ Peak Limit (dBul/m)
= 71:
>
@
-
61:
s Average Limit (dBuU/m)
51:
@
45
35
2.46 8. 3MH=z/ 2.563
Frequency (GHzJ
Range (GHz) REU/AB Ref/Attn Det/Avg Tupe Sueep Pts #Sups/Mode Fosition | Renge (BHz) [ Ref/Atin Det/Avg Tupe Sueep Pts #5ups/fiode Fosition
High CH Bandedge - U.TST 38915 28 Dec 2815 Rev 9.5 @1 Dec 2816
Trace Markers
Marker Frequency Meter Det AF T863 Amp/Cbl/Fitr/Pad DC Corrected Average Margin Peak Limit PK Azimuth Height Polarity
(GHz) Reading (dB/m) (dB) Corr Reading Limit (dB) (dBuVv/m) Margin (Degs) (cm)
(dBuv) (dB) (dBuv/m) (dBuv/m) (dB)
1 *2.484 48.75 Pk 325 -21.5 0 59.75 - 74 -14.25 314 386 \
2 *2.484 48.26 Pk 325 -21.5 0 59.26 - - 74 -14.74 314 386 \
3 *2.484 40.52 RMS 325 -21.5 0 51.52 54 -2.48 314 386 \
4 *2.484 40.28 RMS 325 -21.5 0 51.28 54 -2.72 314 386 \

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band

Pk - Peak detector

RMS - RMS detection
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REPORT NO: 12376146-E11V1
FCC ID: C90-BOXB1

DATE: 8/7/2018
IC: 10161A-BOXB1

HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL, CH 11 RESULTS

| 1:UL Fremont,5m Chomber B 17 May 2818 20:47:09
Raodioted Emissions 3-Meters
Project Number:12292162
185 Client:SRAM
Config EUT Only
Mode : SRAML i nk 2485MHz
g5 Tested by:43575 0S
8|:
5 Peak Limit (dBulU/m
‘e
~
3 65
o
o
— Avg Limit (dBuU/m)
55
= 4 _ N
4 3 M
35 M\ ki " o 'lj)-u WWWW‘W "
| ‘ i
ZEMWWM

18
Frequency (GHz)

Range (6Hz) REU/UB Ref/fttn  Det/fvg Type
1:1-3

1M(-6dB) 38k 87/8

Pis

P Sueap Foups/Mode  Fosition
PEAK/Pur Rvg(RHS)  TTmsec(futo) 6080 HAXH

Range (6Hz) RBU/VBU Ref/fttn  Det/Avg Type
3318

P
B-360cegs H M(-6cB)/30k  87/8 PEAK/Pur Rvg(RMS)

Sweep
Slinsec(huto) I8k PAK

Pts  #5ups/Mode Position
83

-36degs H

FCC Part15C 2.46Hz RSE.TST 12746 19 Mar 2618

Rev 9.5 @1 Dec 2816

HORIZONTAL

| 1:UL Fremont,5m Chamber B 17 May 2818 20:47:09
Rodioted Emissions 3-Meters
Project Number:12292162
185 Client 1SRAM
Config:EUT Only
Mode : SRAML i nk 2485MHz
g5 Tested by:43575 0S
8|:
Peak Limit (dBulU/m
75
‘e
3 5
3 6
o
o
— Avg Limit (dBuU/m)
5:
a5 IS
Q
5
35 @i
2
0
25
1 14 18
Frequency (GHz)
Range (6H2) REU/EH Ref/Altn  Dst/Avg Tupe Sweep Pls  fups/fiods FPosition Fonge (6H) REW/VB Ref/Attn  Det/Avg Tupe Sweep Pts ¥oups/fode FPosition
FCC Port1SC 2.46Hz RSE.TST 12746 19 Mar 2018 Rev 9.5 B1 Dec 2816

VERTICAL
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REPORT NO: 12376146-E11V1

FCC ID: C90-BOXB1

DATE: 8/7/2018
IC: 10161A-BOXB1

Radiated Emissions

RADIATED EMISSIONS

Marker Frequency Meter Det AF T863 Amp/Cbl/Fltr/Pad DC Corrected Avg Limit Margin Peak Limit PK Azimuth Height Polarity
(GHz) Reading (dB/m) (dB) Corr Reading (dBuv/m) (dB) (dBuv/m) Margin (Degs) (cm)
(dBuv) (dB) (dBuV/m) (dB)

1 *1.108 31.35 PK2 27.6 -23.2 0 35.75 - - 74 -38.25 325 128 H
*1.11 19.54 MAv1 27.6 -23.2 0 23.94 54 -30.06 - 325 128 H
2 *1.495 30.09 PK2 282 -21.6 0 36.69 - - 74 -37.31 271 172 \
*1.498 18.07 MAv1 28.2 -21.4 0 24.87 54 -29.13 - - 271 172 \
3 *4.809 43.48 PK2 344 -30.4 0 47.48 - - 74 -26.52 234 138 H
*4.811 34.64 MAv1 34.4 -30.4 0 38.64 54 -15.36 - - 234 138 H
4 *12.151 34.15 PK2 39 -23.8 0 49.35 - 74 -24.65 197 372 H
*12.151 21.86 MAv1 39 -23.7 0 37.16 54 -16.84 - - 197 372 H
5 *3.933 39.57 PK2 335 -30.7 0 42.37 - 74 -31.63 111 291 \
*3.933 27.89 MAv1 335 -30.7 0 30.69 54 -23.31 - - 111 291 \2
6 *11.771 32.96 PK2 385 -23.6 0 47.86 - - 74 -26.14 354 135 \
*11.769 21.71 MAv1 385 -23.5 0 36.71 54 -17.29 354 135 \

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band

PK2 - KDB558074 Method: Maximum Peak

MAv1 - KDB558074 Option 1 Maximum RMS Average
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REPORT NO: 12376146-E11V1
FCC ID: C90-BOXB1

DATE: 8/7/2018
IC: 10161A-BOXB1

MID CHANNEL, CH 18 RESULTS

| 1:UL Fremont,5m Chomber B 17 May 2818 22:07:32
Raodioted Emissions 3-Meters
195 PF?JEE{. Number: 12292162
Client:SRAM
Config EUT Only
Mode : SRAML ink 244BMHz
g5 Tested by:43575 0S
85
Peak Limit (dBulU/m
75
‘e
3 5
3 b6
@
T
= Avg Limit (dBuU/m)
55
45
3 4
W
\ j’ NPT T
35 T TRy Ay ‘W sl
WWW i
25
1 8 18
Frequency (GHz)
Range (6Hz) REU/UB Ref/fttn  Det/fvg Type Sueap Pis fowps/fode Fosition Range (6Hz) REW/UB Ref/Attn  Dot/fvg Tupe Sueep Pte foups/fade Position
1:1-3 1H(-648) /38K 8778 PERK/Pur Avg(RHS)  7Tnsec(huto) 600D HEXH B-36Bdegs H | 3:3-18 HC-68)/38k 87/ PERK/Pur AvgRHS)  5Tdnsec(Auto) 18k HAXH B-6Adegs H
FCC Part{5C 2.46Hz RSE.TST 12746 {9 Mar 2818 Rev 9.5 Bi Dec 2816

HORIZONTAL

| 1:UL Fremont,5m Chamber B 17 May 2818 22:07:32
Rodioted Emissions 3-Meters
Project Number:12292162
185 Client 1SRAM
Config EUT Only
Mode : SRAML ink 244BMHz
g5 Tested by:43575 0S
8|:
Peak Limit (dBulU/m
75
‘e
3 5
3 6
o
o
— Avg Limit (dBuU/m)
5:
45 &
Q
5
3: ,,,,,,,,,, Sk e
Q
25
1 14 18
Frequency (GHz)
Range (6H2) REU/EH Ref/Altn  Dst/Avg Tupe Sweep Pls  fups/fiods FPosition Fonge (6H) REW/VB Ref/Attn  Det/Avg Tupe Sweep Pts ¥oups/fode FPosition
FCC Port1SC 2.46Hz RSE.TST 12746 19 Mar 2018 Rev 9.5 B1 Dec 2816

VERTICAL
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REPORT NO: 12376146-E11V1

FCC ID: C90-BOXB1

DATE: 8/7/2018
IC: 10161A-BOXB1

Radiated Emissions

RADIATED EMISSIONS

Marker Frequency Meter Det AF T863 Amp/Cbl/Fltr/Pad DC Corrected Avg Limit Margin Peak Limit PK Azimuth Height Polarity
(GHz) Reading (dB/m) (dB) Corr Reading (dBuv/m) (dB) (dBuv/m) Margin (Degs) (cm)
(dBuv) (dB) (dBuV/m) (dB)
1 *1.373 31.04 PK2 28.6 -22 0 37.64 - - 74 -36.36 327 232 H
*1.373 18.73 MAv1 28.6 -22 0 25.33 54 -28.67 - 327 232 H
2 *1.31 30.46 PK2 289 -22.2 0 37.16 - - 74 -36.84 0 334 \
*1311 19.01 MAv1 289 -22.2 0 25.71 54 -28.29 - - 0 334 \
3 *4.879 43.45 PK2 344 -31.4 0 46.45 - - 74 -27.55 130 119 H
*4.879 34.6 MAv1 34.4 -31.4 0 376 54 -16.4 - - 130 119 H
4 *11.2 33.57 PK2 37.8 -24.5 0 46.87 - 74 -27.13 165 105 H
*11.197 2211 MAv1 37.8 -24.5 0 35.41 54 -18.59 - - 165 105 H
5 *4.2 38.99 PK2 334 -30.2 0 42.19 - 74 -31.81 219 204 \
*4.201 27.32 MAv1 334 -30.2 0 30.52 54 -23.48 - - 219 204 \2
6 *11.797 3331 PK2 38.6 -23.6 0 48.31 - - 74 -25.69 326 181 \
*11.794 21.78 MAv1 38.6 -23.6 0 36.78 54 -17.22 326 181 \

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
PK2 - KDB558074 Method: Maximum Peak

MAv1 - KDB558074 Option 1 Maximum RMS Average
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REPORT NO: 12376146-E11V1
FCC ID: C90-BOXB1

DATE: 8/7/2018
IC: 10161A-BOXB1

HIGH CHANNEL, CH 26 RESULTS

H:UL Fremont,5m Chamber B 17 May 2818 23:81:81
Radiated Emissions 3-Meters
= Pro ject Number: 12292162
18 Client: SRAM
Config:EUT Onl
Mode :SRAML i nk 248BMHz
g5 Tested by:43575 03
8:
Peak Limit (dBuU/m)
7:
e
3 s
3 6
@
©
- Avg Limit (dBulU/m)
55
45 4
| 3 il Ao
31: n U | L O i s o N
WMWW ks !
25"
1 iz 18
Frequency (GHz)
Range (GHz) REU/UBU Ref/Attn  Det/fvg Tupe Sueep Pts  Soups/Mods Fosition | Ronge (B2 RBU/VEII Ref/Attn  Det/fvg Type Secep Pt=  ¥5ups/liode  FPosition
1:1-3 1NC-6dB) /30 E7/B PEAK/Pur Aug(RHS)  Tinsec(duto) 6888 HAXH B-36Bdegs |  3:3-18 1N(-6dB)/30k 8778 PEAK/Pur Avg(RHS)  574nsec(Puto) 18k HAXH 8-360degs H
FCC Port15C 2.4GHz RSE.TST 12746 19 Mor 2018 Rev 9.5 @1 Dec 2816

HORIZONTAL

H:UL Fremont,5m Chamber B 17 May 2818 23:81:81
Radiated Emissions 3-Meters
195 Pro ject Number: 12292162
Client:SRAM
Config:EUT Only
Mode :SRAML i nk 248BMHz
g5 Tested by:43575 03
85
Peck Limit (dBuU/m)
75
e
3 s
3 6
@
< .
e Avg Limit (dBulU/m)
55
45
5 51
O
35
=}
25
1 [Z] 18
Frequency (GHz)
Range (GHz) REU/UBU Ref/Attn  Det/fvg Tupe Sueep Pts  Soups/Mods Fosition | Ronge (B2 RBU/VBII Ref/Attn  Det/fvg Typs Secep Pt=  ¥5eps/liode  Fosition
FCC Port15C 2.4GHz RSE.TST 12746 19 Mor 2018 Rev 9.5 @1 Dec 2816

VERTICAL
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REPORT NO: 12376146-E11V1
FCC ID: C90-BOXB1

DATE: 8/7/2018
IC: 10161A-BOXB1

RADIATED EMISSIONS

Radiated Emissions

Marker Frequency Meter Det AFT863 Amp/Cbl/Fltr/Pad DC Corrected Avg Limit Margin Peak Limit PK Azimuth Height Polarity
(GHz) Reading (dB/m) (dB) Corr Reading (dBuVv/m) (dB) (dBuV/m) Margin (Degs) (cm)
(dBuv) (dB) (dBuv/m) (dB)
1 *1.375 30.64 PK2 285 -22.1 0 37.04 - 74 -36.96 161 252 H
*1.376 18.88 MAv1 285 -22.1 0 25.28 54 -28.72 - - 161 252 H
2 *1.579 30.19 PK2 28.1 -21.5 0 36.79 - 74 -37.21 11 349 \2
*1.576 17.77 MAv1 28 -21.5 0 24.27 54 -29.73 - - 11 349 \
3 *4.153 39.31 PK2 334 -30.8 0 41.91 - 74 -32.09 47 299 H
*4.156 27.72 MAv1 334 -30.8 0 30.32 54 -23.68 - - 47 299 H
4 *11.487 33.13 PK2 38.1 -23.7 0 47.53 - 74 -26.47 119 246 H
*11.489 21.93 MAv1 38.1 -23.6 0 36.43 54 -17.57 - 119 246 H
5 *4.959 43.67 PK2 344 -30.9 0 47.17 - - 74 -26.83 293 110 \
*4.959 35.39 MAv1 344 -30.9 0 38.89 54 -15.11 - 293 110 \
6 *11.837 33.27 PK2 38.6 -23.3 0 48.57 - - 74 -25.43 5 385 \2
*11.839 21.63 MAv1 38.6 -23.4 0 36.83 54 -17.17 5 385 \

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
PK2 - KDB558074 Method: Maximum Peak
MAv1 - KDB558074 Option 1 Maximum RMS Average
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REPORT NO: 12376146-E11V1
FCC ID: C90-BOXB1

DATE: 8/7/2018
IC: 10161A-BOXB1

9.2. Worst Case Below 30MHz

FACE ON AND FACE OFF PLOTS

UL Fremont,5m Chamber A
&}

25 May 2818 17:42:27

136
RF Emissions
a Project Number: 12292162
18 Client:SRAM
Config:EUT Only
Mode :orst Case
96 Tested by: 16869 06
708k Peak Limit (dBul/m)
50 T e
5 B — —
l; - ) L ?\\\ “‘\\\\ ar Limi (dBuUym)
K a s = et
\\ \_\1
% —— B
o - 7
1o T N
g,
ey
-19 sy . ég ]
b, SRl NG i
g G 5 . 26 EiRlag
L I 2=
~3g e, P,
5] :
g,
-50
BaB1 1 18 38

Frequency (MHz)

Range CHtz) ! Ref/Atin  Det/Avg Tupe Sueep Pts
1:.009-.15 168¢-3cB)/38  91/4 PERK/Pur Avg(RHS)  Bwsec(Auto) 808
21543 16C-308) /38K €7/8 PEAK/Pur Avg(RNS)  Jnsec(Ruto)  SBAB  HAXH B-360clegs
3:.,48-1.765 16k(-3dB)/38k 87/ PEAK/Pur Avg(RNS)  dnsec(futo)  80B8  MAXH B-360dlegs
41.705-38 16k(-305)/38k 67/ PEAK/Pur Avg(RNS)  BTusec(huto) 90AB  MAXH B-360degs

#Sups/tode  Position Range (Miz)
HAKH B-368degs

REA/UBI Ref/Attn Det/Avg Tupe Sucep

Pts  #5ups/Mode FPosition

FCC 15.209 Below 3@MHz . TST

Rev 9.5 @1 Jul 2816

NOTE: KDB 414788 OATS and Chamber Correlation Justification
- Based on FCC 15.31 (f) (2): measurements may be performed at a distance closer than
that specified in the regulations; however, an attempt should be made to avoid making

measurements in the near field.

- OATs and chamber correlation testing had been performed and chamber measured test

result is the worst case test result.
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REPORT NO: 12376146-E11V1
FCC ID: C90-BOXB1

DATE: 8/7/2018
IC: 10161A-BOXB1

Below 30MHz DATA

Marker Frequency Meter Det Loop Cbl Dist Corr Corrected Peak Limit Margin Avg Limit Margin Peak Limit Margin Avg Limit Margin Azimuth

(MHz) Reading Antenna (dB) 300m Reading (dBuv/m) (dB) (dBuv/m) (dB) (dBuv/m) (dB) (dBuv/m) (dB) (Degs)

(dBuv) (dB/m) (dBuVolts)

1 102039 46.64 Pk 14.7 1 -80 -18.56 6139 -79.95 4139 -59.95 0-360

5 04603 40.73 Pk 14.5 1 80 -24.67 5432 -78.99 34.32 -58.99 - - - - 0-360

2 23762 44.47 Pk 13.9 1 -80 2153 - - - B 40.1 -61.63 20.1 -41.63 0-360

6 126236 44.33 Pk 13.8 1 -80 -21.77 39.24 -61.01 19.24 -41.01 0-360

Pk - Peak detector

Marker Frequency Meter Det Loop Cbl Dist Corrected QP Limit Margin Peak Limit Margin Avg Limit Margin Azimuth

(MHz) Reading Antenna (dB) Corr Reading (dBuVv/m) (dB) (dBuv/m) (dBuv/m) (dB) (Degs)

(dBuv) (dB/m) 30m (dBuVolts)

3 66545 36.28 Pk 14 1 -40 10.38 31.15 -20.77 0-360

7 .76801 34.43 Pk 14 1 -40 8.53 29.91 -21.38 0-360

4 8.83821 14.54 Pk 14.4 .5 -40 -10.56 29.5 -40.06 0-360

8 9.79923 17.81 Pk 14.6 4 -40 -7.19 29.5 -36.69 0-360

Pk - Peak detector
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REPORT NO: 12376146-E11V1 DATE: 8/7/2018
FCC ID: C90-BOXB1 IC: 10161A-BOXB1

9.3. Worst Case Below 1 GHz

Ubu_ Fremont,5m Chomber A 25 Moy 2818 I1B:@9:58
{|IRodioted Emissions - 3 Meters
a5 ] i | Humber : 12292162
Az IRURUSNNONS SONNUUURRNROTS: SUUSUUSUINS SUOUSNUUE SSIO0S SRS ROSU: SO S OO
65
551
3 45
i)
il
[~ SSSSSSRUS SSRGS SN SO SUOUSE WU SOOI SNSRI SN RO SORIUUINN RO ST SN S |
15 - H H - i ————— H — i H in : Tag
R (M) R s Fapa/l Lo Refiigia  Deb.in VhgaMode  Pomition
1 288 128 (-1 o (Fd, g W 128.(-64807 1 T8 PERNA £ R A B-3EBdege H
FCC Port5C 38-1600MHe . TST Fev 9.5 B1 Jul 2816
gl:UL Fremont, 5m Chamber A 25 May 2818 18:49:58
Rodicated Emissions - 3 Meters
= Project Number:12292162
8 Client: SRAM
Config:EUT Only
Mode:lWorst Cose
75 Tested by: 16869 06
65
5C
,_E\ ’7
~
> 45 . f
5 OPK T T TeBUY f
w
o
35
LA
6
) O i
4 it
o TRV ETET - W
) I ’ IO il Lt
il T T T T
5|
38 180 18688
Frequency (MHzD
Fange (i) ROUABS  Ref/fin Del/Avg Tupe Seep Fis ¥oups/liode Fosition Range () BN Fef/ftin  Det/fvg Tope Swees Fts  ¥oups/Hode  Fostion
22 2KEB/IH GT/D P LogPr-Video  Taseo(Puto) 4800 PRGH B-%bdegs U 42001000 T/ M G/1D KA oPur-Uideo Incecthuto) 503 HAKH B-36bdege U
FCC Part15C 30-1888MHz . TST Rev 9.5 81 Jul 2016
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REPORT NO: 12376146-E11V1 DATE: 8/7/2018
FCC ID: C90-BOXB1 IC: 10161A-BOXB1

Below 1GHz DATA

Marker | Frequency Meter Det | AFT130(dB/m) | Amp/Cbl(dB/m) | Corrected | QPkLimit (dBuV/m) | Margin | Azimuth | Height | Polarity
(MHz) Reading Reading (dB) (Degs) (cm)
(dBuv) (dBuv/m)
5 *267.8 29.17 Pk 17 -24.7 21.47 46.02 -24.55 0-360 300 H
1 70.035 31.23 Pk 121 -26.7 16.63 40 -23.37 0-360 100 H
3 70.0775 326 Pk 121 -26.7 18 40 -22 0-360 100 \
2 79.98 32.56 Pk 11.5 -26.6 17.46 40 -22.54 0-360 300 H
4 79.98 34.24 Pk 11.5 -26.6 19.14 40 -20.86 0-360 100 \Y
6 517.9 29.79 Pk 21.7 -25.2 26.29 46.02 -19.73 0-360 300 \Y

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
Pk - Peak detector
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REPORT NO: 12376146-E11V1

FCC ID: C90-BOXB1

DATE: 8/7/2018
IC: 10161A-BOXB1

9.4. Worst Case 18-26 GHz

‘EEUL EMC 24 May 2818 7#8:58:39
RF Emissions
- Order Number:12292162
E Cliert :SRAM
Configuration EUT Only
Mode:Worst Case 18-26GH=z
85 Tested by / SN:1B@63 06
75 Feaok Limit (dBul/m)
o5
=5 Avg Limit (dBuU/md

(dBulolts) Horizontal

=

Frequency (GHz)

26

Ranga_(GHz) RBLI/UBL
1:18-26 1K(-3dB)/3H 878

Ref/ftin  Det/fvg Tupe B

== Fte
PERK/LagPur—Video | 4meectfuta)  SEB1

Rorge (6Hz) RBU/VEL] Ref/fittn  Det/fug Type

Susep Pes  Foupsifode  Lebel

18-266Hz Teat TST 3815 6 Jan 2H15

Rev 9.5 19 Oct 2A16

HORIZONTAL

‘B:UL EMC 24 Moy 2818  B9:50:39
RF Emissions
= Order Number:12292162
E Clisnt:SRAM
Conflguratlon:EUT Only
Mode:llorst Cose 18-26GH=z
25 Tested by s SN:1BA63 06
75 Peck Limit (dBul)/m)
E
o
o &5
L
)
S
- | Avg Limit CdBul/md
N 5
b
g 6
=
5 Ne)
% 4
= 5
4 3
35 a
Ef\
5
18 26
Frequency (GHz)
Range (6Hz) REU/UEN Ref/Atin  Det/Avg Type Sueep Fls ¥oups/fiode Lobel Ronge (6M2) REW/UEW Raf/Attn  Det/Avg Type Sueep Pts #ousfiode Lobel
18-26GHz Test.TST 30915 6 Jom 2815 Rev 9.5 19 Dct 2816

VERTICAL
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REPORT NO: 12376146-E11V1 DATE: 8/7/2018
FCC ID: C90-BOXB1 IC: 10161A-BOXB1

18 — 26GHz DATA

Trace Markers

Marker | Frequency Meter Det T449 AF Amp/Cbl Dist Corr Corrected Avg Limit Margin Peak Limit PK
(GHz) Reading (dB/m) (dB) (dB) Reading (dBuV/m) (dB) (dBuV/m) Margin
(dBuv) (dBuVolts) (dB)
1 19.345 35.49 Pk 32.6 -24.7 -9.5 33.89 54 -20.11 74 -40.11
2 21.876 40.71 Pk 333 -25 -9.5 39.51 54 -14.49 74 -34.49
3 23.418 44.56 Pk 33.9 -24.4 -9.5 44.56 54 -9.44 74 -29.44
4 19.952 37.72 Pk 32.8 -25 9.5 36.02 54 -17.98 74 -37.98
5 21.327 40.14 Pk 33 -25.2 9.5 38.44 54 -15.56 74 -35.56
6 24.212 45.78 Pk 33.9 -24.1 9.5 46.08 54 -7.92 74 -27.92

Pk - Peak detector
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REPORT NO: 12376146-E11V1
FCC ID: C90-BOXB1

DATE: 8/7/2018
IC: 10161A-BOXB1

9.5. RECEIVER WORST-CASE BELOW 1GHz

9:UL Fremont,5m Chomber B 18 Jul 2818 81:55:34
Rodioted Emissions - 3 Meters
35 F'P?J‘ect Number: 12292162
Cl ient:SRAM
Config:EUT Only
Mode:Rx
75 Tested by: 12981 KU
6:
55
/_E\ ’_
3 5
5 4 QPR Uil CdguU ) ]
[an}
o
3|:
1 3 o
2: Oy Lo T
2
b |
g gl Wi
5
368 168 18686
Frequency (MHz)
Range () REUAVEN Ref/Rttn  Det/Avg Tupe Sueep Pla fowps/fode Fosition Fonge (1) REW/UB Ref/Attn  Det/Avg Type Sweep Pts Fups/fiods Fosition
1:36-208 120k (-60B)/1M  OT/1B  PEAK/LogPur-Video fnsec(Aute) 4800  MAXH B-360degs H | 3:200-1000 120K(-68)/1H 97/18  PERK/LogPur-Videa  Jusec(huto)  BBB8 AW 8-368degs H
FCC Part15C 38-1888MHz.TST 38915 15 Jul 2814 Rev 9.5 81 Dec 2816
9:UL Fremont,5m Chomber B 18 Jul 2818 B1:55:34
Rodioted Emissions - 3 Meters
85 Fr?Ject Number: 12292162
Cl ient:SRAM
Config:EUT Only
Mode:Rx
75 Tested by: 12981 KU
6;
55
/_E\ ’_
~
> 4: T
5 PRt T THE LD f
[an}
o
3|:
25Hm WM
5 WM
5 - T o TV PN Lo
LTS BRI, Yo T e o) - o
=
30 Toe 18688
Frequency (MHz)
Range () RO/ Ref/fttn  Det/Avg Tupe Suecp Pis  Fowps/fiode Fosition Range () REW/B Ref/Attn  Det/Avg Tupe ) Pto  #oups/fode Position
2:35-208 128k (-6dB)/1H  57/1B EAK/LogPur—Vides  fnsec gD HX B-368dl 8 4:256-1088 263>/ 1M 97/18 ERK/LogPur-Uidea  Jusectfuto) 8008  MAX B-360degs U
FCC Poart!SC  38-1B88MHz.TST 38915 15 Jul 2814 Rev 9.5 B1 Dec 2816

VERTICAL
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REPORT NO: 12376146-E11V1

FCC ID: C90-BOXB1

DATE: 8/7/2018
IC: 10161A-BOXB1

DATA

Trace Markers

Marker | Frequency Meter Det | AFT407 (dB/m) | Amp/Cbl(dB) | Corrected | QPk Limit(dBuV/m) | Margin | Azimuth | Height | Polarity
(MHz) Reading Reading (dB) (Degs) (cm)
(dBuv) (dBuV/m)
5 *132.494 30.08 Pk 17.6 -27.6 20.08 43.52 -23.44 0-360 100 \
4 31.7855 29.82 Pk 23.7 -28.8 24.72 40 -15.28 0-360 100 \
1 33.7835 30.63 Pk 22.6 -28.8 24.43 40 -15.57 0-360 100 H
2 142.059 30.45 Pk 16.9 -27.4 19.95 43.52 -23.57 0-360 100 H
3 482.8368 30.33 Pk 21.7 -26 26.03 46.02 -19.99 0-360 100 H
6 553.3459 28.74 Pk 223 -25.8 25.24 46.02 -20.78 0-360 100 Vv

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
Pk - Peak detector
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REPORT NO: 12376146-E11V1 DATE: 8/7/2018
FCC ID: C90-BOXB1 IC: 10161A-BOXB1

9.6. RECEIVER Worst Case 1-18 GHz

~UL Fremont,5m Chomber B 18 Jul 2818 Ba:31:21
Rodioted Emissions 3-Meters

T

Project Number: 12292162

185 Client:SRAM
Config:EUT Only
Mode:Rx
g5 Tested by: 12981 KU
85
Peak Limit C(dBulU/m)
75
e
3 5
3 6
@
o
— Avg Limit (dBulU/m)
55

~
]
o1}

L
. 4‘ MWMM%WWW M -
;
ZEN“J\M’\WW
1 18 18
Frequency (GHz)
Range (62) REU/UBI Ref/fttn  Det/fvg Type Sueep Pis fows/Mode Fosition Range (6Hz) REW/VBW Ref/Attn  Det/fvg Tupe Sweep Pis ¥5ups/fode Position
1:1-3 1HG-6d8)/38k 8778 PEAK/Pur Avg(RYS)  TTnsec(futo) 6038 HEXH 8-368cdegs H | 3:3-18 1HC-68)/30k 87/ PERK/Fur Avg(RHS)  574nsec(huto) I8k HAXH 8-360degs H
FCC Part15C 2.46Hz RSE.TST 12746 19 Mar 2818 Rev 9.5 81 Dec 2816
,H:UL Fremont,5m Chomber B 18 Jul 2818 B0:31:21
Rodioted Emissions 3-Meters
185 Pr?Ject Number: 12292162
Client:SRAM
Config:EUT Only
Mode:Rx
95 Tested by: 12981 KU
35
Peak Limit (dBulU/m)
75
‘e
3 5
3 6
@
< ‘ .
~ Avg Limit (dBuU/m)
55
5
4 6
=}
5
5 4 Q
3 o
25
1 18 18
Frequency (GHz)
Range (GH) ROUATEN Ref/Attn  Dot/Avg Tupe Sueap Pls  #owps/fode FPosition Fonge (6Hz) REU/UB Ref/Attn  Det/Avg Type Sweop Pts Fups/flods Position
FCC Part15C 2.46Hz RSE.TST 12746 19 Mar 2818 Rev 9.5 Bi Dec 2816

VERTICAL
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REPORT NO: 12376146-E11V1
FCC ID: C90-BOXB1

DATE: 8/7/2018

IC: 10161A-BOXB1

DATA

Trace Markers

Marker Frequency Meter Det AF T863 Amp/Cbl/Fitr/Pad Corrected Avg Limit Margin Peak Limit PK Azimuth Height Polarity
(GHz) Reading (dB/m) (dB) Reading (dBuv/m) (dB) (dBuv/m) Margin (Degs) (cm)
(dBuv) (dBuv/m) (dB)
3 *10.655 27.61 Pk 37.8 -23.9 41.51 74 -32.49 0-360 102 H
6 *11.1 28.84 Pk 37.8 -243 42.34 74 -31.66 0-360 102 \
1 1.924 22.69 Pk 31 -21.2 32.49 0-360 102 H
4 2.146 24.33 Pk 313 -213 3433 0-360 200 \
2 2.976 22.39 Pk 327 -20 35.09 0-360 102 H
5 6.226 31.15 Pk 35.6 -29.9 36.85 0-360 102 \

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
Pk - Peak detector
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FCC ID: C90-BOXB1 IC: 10161A-BOXB1

10. SETUP PHOTOS

ANTENNA PORT

RF ANTENNA PORT CONDUCTED
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REPORT NO: 12376146-E11V1 DATE: 8/7/2018
FCC ID: C90-BOXB1 IC: 10161A-BOXB1

RADIATED RF MEASUREMENT SETUP

4 12376146

BELOW 30MHz (FRONT) BELOW 30MHz (BACK)

e Tl i
.
BELOW 1GHz (FRONT) BELOW 1GHz (BACK)

ABOVE 1GHz (FRONT) ABOVE 1GHz (BACK)
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REPORT NO: 12376146-E11V1 DATE: 8/7/2018

FCC ID: C90-BOXB1

IC: 10161A-BOXB1

ORIENTATIONS

Sy

Eoa¥

X-ORIENTATION ' Y-ORIENTATION

Z-ORIENTATION

END OF REPORT
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