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REPORT NO: 12122325-E2V5 DATE: 11/5/2018
FCC ID: C90-SPMB1 IC: 10161A-SPMB1

1. ATTESTATION OF TEST RESULTS

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

EUT DESCRIPTION: Bicycle Seatpost with AIREA, BLE and ANT+ Radios
MODEL.: 13200
SERIAL NUMBER: 1514030014 (Conducted); 1514030015 (Radiated)
DATE TESTED: January 16™ 2018- January 26", 2018 and October 26" — 29", 2018
APPLICABLE STANDARDS
STANDARD TEST RESULTS
CFR 47 Part 15 Subpart C Complies
ISED RSS-247 Issue 2 Complies
ISED RSS-GEN Issue 5 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: Reviewed By:
T
e Cy

J %ﬂwu“ﬁ W

DAN CORONIA STEVEN TRAN
CONSUMER TECHNOLOGY DIVISION CONSUMER TECHNOLOGY DIVISION
OPERATIONS LEADER PROJECT ENGINEER
UL Verification Services Inc. UL Verification Services Inc
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REPORT NO: 12122325-E2V5 DATE: 11/5/2018
FCC ID: C90-SPMB1 IC: 10161A-SPMB1

2. TEST METHODOLOGY

The tests documented in this report were performed in accordance with FCC CFR 47 Part 2,
FCC CFR 47 Part 15, KDB 558074 D01 v05, 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.
Chamber A (I1C:2324B-1) Chamber D (IC:22541-1) Chamber | (IC: 2324A-5)
Chamber B (IC:2324B-2) [0 Chamber E (IC:22541-2) [J Chamber J (IC: 2324A-6)
[0 Chamber C (IC:2324B-3) Chamber F (IC:22541-3) [J Chamber K (IC: 2324A-1)

1 Chamber G (IC:22541-4) L1 Chamber L (IC: 2324A-3)
[0 Chamber H (IC:22541-5)

The above test sites and facilities are covered under FCC Test Firm Registration # 208313.
Chambers above are covered under Industry Canada company address and respective code.

UL Verification Services Inc. is accredited by NVLAP, Laboratory Code 200065-0
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REPORT NO: 12122325-E2V5 DATE: 11/5/2018
FCC ID: C90-SPMB1 IC: 10161A-SPMB1

4. CALIBRATION AND UNCERTAINTY

4.1. MEASURING INSTRUMENT CALIBRATION

The measuring equipment utilized to perform the tests documented in this report has been
calibrated in accordance with the manufacturer's recommendations, and is traceable to
recognized national standards.

4.2. SAMPLE CALCULATION

Where relevant, the following sample calculation is provided:
Field Strength (dBuV/m) = Measured Voltage (dBuV) + Antenna Factor (dB/m) +
Cable Loss (dB) — Preamp Gain (dB)
36.5dBuV + 18.7 dB/m + 0.6 dB — 26.9 dB = 28.9 dBuV/m

4.3. MEASUREMENT UNCERTAINTY

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

PARAMETER UNCERTAINTY
Worst Case Conducted Disturbance,
9KHz to 0.15 MHz 3.54.dB
Worst Case Conducted Disturbance,
0.15 to 30 MHz 3.65dB
Worst Case Radiated Disturbance,
9KHz to 30 MHz 3.15dB
Worst Case Radiated Disturbance, 30
to 1000 MHz 5.36 dB
Worst Case Radiated Disturbance,
1000 to 18000 MHz 4.32dB
Worst Case Radiated Disturbance, 4.45 dB
18000 to 26000 MHz :
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: 12122325-E2V5 DATE: 11/5/2018
FCC ID: C90-SPMB1 IC: 10161A-SPMB1

5. EQUIPMENT UNDER TEST

5.1. DESCRIPTION OF EUT

The EUT is a Bicycle Seatpost with AIREA, BLE and ANT+ Radios.

5.2. MAXIMUM OUTPUT POWER

The transmitter has a maximum conducted output power as follows:

Peak Average
Frequency Range Mode Output|Output| Output |Output
Power | Power | Power | Power
(MHz) (dBm) | (mW) | (dBm) [ (mW)
2405-2480 802.15.4 AIREA 3.87 2.44 3.6 2.29

5.3. DESCRIPTION OF AVAILABLE ANTENNAS

The radio utilizes a chip antenna, with a maximum gain of -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 Y orientation was worst-case orientation; therefore, all final radiated testing was
performed with the EUT in Y orientation.
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REPORT NO: 12122325-E2V5 DATE: 11/5/2018
FCC ID: C90-SPMB1 IC: 10161A-SPMB1

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 dummy battery with a DC power supply. The iPod Touch wirelessly
sends commands to the EUT.

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 battery pack
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REPORT NO: 12122325-E2V5 DATE: 11/5/2018
FCC ID: C90-SPMB1 IC: 10161A-SPMB1

SETUP DIAGRAM FOR RADIATED TESTS

EUT

DC Power Supply

*Note — The DC power supply is used only during testing. During normal operation the EUT is
powered by a supplied battery pack
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REPORT NO: 12122325-E2V5 DATE: 11/5/2018
FCC ID: C90-SPMB1 IC: 10161A-SPMB1

6. MEASUREMENT METHOD
6 dB BW: ANSI C63.10 Subclause -11.8.1 RBW 2 DTS BW

Occupied BW (99%): ANSI C63.10-2013 Section 6.9.3

Output Power: ANSI C63.10 Subclause -11.9.1.3 Method PKPML1 Peak-reading power meter

Output Power: ANSI C63.10 Subclause -11.9.2.3.2 Method AVGPM-G (Measurement using a
gated RF average-reading power meter)

PSD: ANSI C63.10 Subclause -11.10.2 Method PKPSD (peak PSD)

Radiated emissions non-restricted frequency bands: ANSI C63.10 Subclause -11.11

Radiated emissions restricted frequency bands: ANSI C63.10 Subclause -11.12.1

Conducted emissions in restricted frequency bands: ANSI C63.10 Subclause -11.12.2

Band-edge: ANSI C63.10 Subclause -11.13.3.4 Integration method -Trace averaging across
ON and OFF times DC correction
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REPORT NO: 12122325-E2V5 DATE: 11/5/2018
FCC ID: C90-SPMB1 IC: 10161A-SPMB1

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 T907 01/31/17 | 01/31/18

Antenna, Biconolog, 30MHz-1 Sunol Sciences | IB3 T899 06/15/17 | 06/15/18

GHz

Antenna, Horn, 1-18GHz ETS Lindgren 3117 7863 06/09/17 | 06/09/18

Antenna, Horn, 1-18GHz ETS Lindgren 3117 7862 05/24/18 | 05/24/19

RF Preamplifier, 10kHz - 1GHz HP 8447D T10 02/15/17 | 02/15/18

RF Preamplifier, 1 - 8GHz Miteq AMF-4D-01000800- | T1156 12/16/17 12/16/18
30-29P

Spectrum Analyzer Agilent N9030A T341 11/12/17 | 11/12/18

Antenna, Horn, 1-18GHz ETS-Lindgren 3117 T711 01/30/17 | 01/30/18

High Pass Filter 3GHz Micro-Tronics HPM17543 T428 12/30/17 | 12/30/18

RF Preamplifier, 1 - 18GHz Miteq AFS42-00101800- T740 12/30/17 12/30/18
25-5-42

RF Preamplifier, 1 - 18GHz Miteq AFS42-00101800- 171460 | 08/01/18 | 08/01/19
25-5-42

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 84498 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 | 03/29/17 | 03/29/18

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 7.8, Jan 10, 2018
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REPORT NO: 12122325-E2V5 DATE: 11/5/2018
FCC ID: C90-SPMB1 IC: 10161A-SPMB1

8. ANTENNA PORT TEST RESULTS

8.1. ON TIME AND DUTY CYCLE

LIMITS

None; for reporting purposes only.
PROCEDURE
KDB 789033 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)
802.15.4 SRAMLINK 80.2 80.2 1.000 100.00% 0.00 0.010

Agilent Spectrum Analyzer - APv7.8(011018),39317, Conducted A
1 509 DC SENSEINT] ALIGN AUTO 11:22:28 AMJan 23,2018

L RF
Center Freq 2.480000000 GHz . #hwg Type: RMS A EERET Frequency
PNO: Fast —»— 1rig:Free Run Avg|Hold: 111 TYFE | A Wi
IFGain:Low #Atten: 40 dB DET|P
Auto Tune
10 dBidiv. Ref 30.00 dBm
Log
a0 Center Freq
100 2.480000000 GHz
0.00 JE—
-100
StartFreq
'2”-” 2.480000000 GHz
=300
-400
o Stop Freq
2.480000000 GHz
-60.0
Center 2480000000 GHz Span 0 Hz CF Step
Res BW 8 MHz #VBW 50 MHz 8.000000 MHz
(MRRIMODE[TRCfsel] x| Auto Man
1 A2 t (A 80.23 ms (4) 0.010 dB.
2 N t 10.01 ms £.464 dBm
3 a2 t (A 80.23 ms (4) 0.010 dB Freq Offset
4
5 OHz
6
7
8
9
10
11 ~
< >
IMSG STATUS

802.15.4 SRAMLINK MODE
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REPORT NO: 12122325-E2V5
FCC ID: C90-SPMB1

DATE: 11/5/2018
IC: 10161A-SPMB1

8.2. 99% BANDWIDTH

LIMITS
None; for reporting purposes only.

RESULTS

Channel

Frequency,

(MHz)

99% Bandwidth

(MHz)

Low 11

2405

2.3113

Mid 18

2440

2.3956

High 25

2475

2.3758

High 26

2480

2.3924

U [ : 0151550 16,2010 Frequency EEeT (015155 #14 Jan 16, 2038 Frequency
Center Freq: 2405000000 GH: Radio Std: N Genter Freq: 2.440000000 GH: Radio Std: Ne
onter Freq 2.405000000 GHz = T::::rr-:.ﬂqun Avnw:ht n ° one 0000 GHz T:::.F:-:‘H.qun Avan:Id. " . one
SIFGainLow #Atten: 40 dB Radio Device: BTS #IFGainLow hsten: 40 dB Radio Device: BTS
Ref Offset 1104 dB Ref Offset 11.04 dB
0 dBidiv Ref 30.00 dBm 0 dBidiv Ref 30.00 dBm
Log Log
Center Freq| T CenterFreq|
2.405000000 GHz| T 2.440000000 GHz|
Center 2.405 GHz ‘Span 5 MHz CF Step Center 2.44 GHz Span 5 MHz| CF Step
#Res BW 39 kHz #VBW 110 kHz Sweep 10 ms 500,000 kHz #Res BW 36 kHz #VBW 110 kHz Sweep 11.67 ms 500,000 kHz
lAuto Man Man
Occupied Bandwidth Total Power 4.83 dBm Occupled Bandwidth Total Power 4.10 dBm
2.3113 MHz P 2.3956 MHz Freqotent
Transmit Freq Error 3.233 kHz OBW Power 99.00 % O Hz] Transmit Freq Error -31.861 kHz OBW Power 99.00 % O+
x dB Bandwidth 3.885 MHz x dB -26.00 dB x dB Bandwidth 3.997 MHz x dB -26.00 dB
usc sTamus wsa STars
Agilent Spectrum Analyzer - APY7.8(011018),39317, Conducted A
U I 2 m (054124 4 et 29, 2018 Frequency T i 8 o (21715 04 Jan 16, 2038 Frequency
3 Radio Std: N Genter Freq: 2.480000000 GH: Radio Std: Ne
enter Freq 2,475000000 GHz ey W o adis Std: None enter Freq 2480000000 GHz o R0 B o Std: None
MFGainlow  #Atten: 30 dB Radio Device: BTS AFGainLow  SAften: 40 d Radio Device: BTS
Ref Offset 10,85 4B Ref Offset 11.04 dB
0 dBidi Ref 20.00 dBm 0 dBidiv Ref 30.00 dBm
Log Log
Center Freq CenterFreq|
2476000000 GHz| 2.480000000 GHz
|
}
Center 2.475 GHz Span 5 MHz| CF Step) Center 248 GHz Span 5 MHz CF Step)
#Res BW 39 kHz #VBW 120 kHz #Sweep 100 ms, 500,000 kHZ) #Res BW 33 kHz #VBW 100 kHz Sweep 13.87 ms| 500,000 kHz|
Auto Man Man
Occupied Bandwidth Total Power 3.91 dBm Occupied Bandwidth Total Power 4.25 dBm
2.3758 MHz FreqOffset 2.3924 MHz FreqOffset|
Transmit Freq Error -4.327 kHz OBW Power 99.00 % 0 Hyl Transmit Freq Error =36.712 kHz OBW Power 99.00 % OHz
x dB Bandwidth 4.227 MHz x dB -26.00 dB x dB Bandwidth 4.193 MHz x dB -26.00 dB
so smarus wsa STars

HIGH CHANNEL 25

HIGH CHANNEL 26
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REPORT NO: 12122325-E2V5
FCC ID: C90-SPMB1

DATE: 11/5/2018
IC: 10161A-SPMB1

8.3. 6dB BANDWIDTH

LIMITS

FCC §15.407 (e)

RSS-247 5.2 (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

1.580

0.5

Mid 18 2440

1.540

0.5

High 25| 2475

1.566

0.5

High 26 2480

1.550

0.5

Agilent Spectrum Analyzer - APY7.B(011018), 39317, Conducted A Agilent Spectrum Analyzer - APV7.8(011018),39317, Conducted A
U [ : 5 o 8 FYeE
enter Freq 2,405000000 GHz ] #hvg Typs: RMS Frequency enter Freq 2,440000000 GHz #hvg Typs: RMS Frequency
PHO: Wide == Trig:Free Run Avg|Hold: 20120 PO Wide —»— Trig: Free Run Avg|Hold: 20120
IFGain:Luwe  BAten: 40 4B oerlP WGainlow  #Amen: 40 dB o
A e Auto Tune| AR e Auto Tune
AMKrT 1.580 MHZ e Ofset 1104 45 AMKrT 1.540 MHz
) 5/dlv Ref 30.00 dBm 0.137 dB 10dE/ Ref 30.00 dBm 0.182 dB
o o8
Center Freq| CenterFreq|
2 405000000 GHz| 2440000000 GHz
StartFreq| StartFreq
2.404000000 GHz| 2.435000000 GHz|
H b
¢ StopFreq| Stop Freq
b 2.406000000 GHz 2.441000000 GHz,
CF Step| CF Step|
200,000 kHz 200,000 kHz
lAuto Man Man
FreqOffset FreqOffset
0 Hel 0Hz]
Center 2.405000 GHz ‘Span 2.000 MHz| Center 2.440000 GHz Span 2.000 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 1.000 ms (1001 pts) #Res BW 100 kHz #VBW 300 kHz Sweep 1.000 ms (1001 pts)
sc Tans wsa STars
L ] [ [ 5:400: 4] Frequeney L Fl . A El Frequency
#hvg Type: RMS #Avg Type: RMS
onter Freq 2475000000 G..’:?_,m, e Trig: nu:\’mﬁ:‘mu ontor Froq 2450000000 ‘i.':s: Wie == Trig: Free Run Av:fﬂv‘l:.‘ﬂﬂw
[FGainlow  #Amen: 40 dB WFGainlow  #Amen: 40 dB
A 56 V3] Auto Tunef AR e Auto Tune
AMKr1 1.566 MHZ] e Ofset 1104 45 AMKr 1,550 MHZ
0gBicl_Ref 30.00 dBm -0.127 dBj jod8/cly__Ref 30.00 dBm 0.017 dB
Center Freq CenterFreq|
2476000000 GHz| 2.480000000 GHz
StartFreq| StartFreq|
2473600000 GHz| 2.479000000 GHz|
K '
o ’ Stop Freq| Stop Freq|
o 2476600000 GHz| 2.481000000 GHz|
CF Step| CF Step|
300,000 kHz| 200,000 kHz
Auta Man Man
Freq Offset| Freq Offset|
0z 0Hz]
Center 2475000 GHz Span 3.000 MHz Center 2.480000 GHz Span 2.000 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 1.533 ms (1001 pts), #Res BW 100 kHz #VBW 300 kHz Sweep 1.000 ms (1001 pts),
sc sTarus wsc STans
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REPORT NO: 12122325-E2V5 DATE: 11/5/2018
FCC ID: C90-SPMB1 IC: 10161A-SPMB1

8.4. OUTPUT POWER

LIMITS

FCC §15.247 (b) (3)
RSS-247 5.4 (d)

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

Test Procedure

The transmitter output is connected to a power meter.

The cable assembly insertion loss of 10.5 dB (including 10 dB pad and 0.5 dB cable) was
entered as an offset in the power meter to allow for a gated peak reading of power.

DIRECTIONAL ANTENNA GAIN

There is only one transmitter output therefore the directional gain is equal to the antenna gain.
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REPORT NO: 12122325-E2V5 DATE: 11/5/2018

FCC ID: C90-SPMB1 IC: 10161A-SPMB1
RESULTS
Tested By: 39317
Date: 01/31/18
Limits
Channel | Frequency |Directional | FCC ISED ISED Max
Gain Power | Power EIRP [Power
Limit Limit Limit
(MHz) (dBi) (dBm) [ (dBm) | (dBm) | (dBm)
Low 11 2405 -2.00 30.00 30 36 30.00
Mid 18 2440 -2.00 30.00 30 36 30.00
High 25 2475 -2.00 30.00 30 36 30.00
High 26 2480 -2.00 30.00 30 36 30.00
Results
Channel | Frequency Meas Total Power | Margin
Power Corr'd Limit
Power
(MHz) (dBm) (dBm) | (dBm) (dB)
Low 11 2405 3.78 3.78 30.00 -26.22
Mid 18 2440 3.87 3.87 30.00 -26.13
High 25 2475 3.81 3.81 30.00 -26.19
High 26 2480 -2.76 -2.76 30.00 -32.76
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REPORT NO: 12122325-E2V5
FCC ID: C90-SPMB1

DATE: 11/5/2018
IC: 10161A-SPMB1

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 of 10.5 dB (including 10 dB pad and 0.5 dB cable) was
entered as an offset in the power meter to allow for a gated average reading of power

RESULTS

Tested By: (39317
Date: 01/26/18
Channel [Frequency| Meas
Power
(MHz) (dBm)
Low 11 2405 3.51
Mid 18 2440 3.60
High 25 2475 3.87
High 26 2480 -3.61
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REPORT NO: 12122325-E2V5
FCC ID: C90-SPMB1

DATE: 11/5/2018
IC: 10161A-SPMB1

8.6. POWER SPECTRAL DENSITY

LIMITS

FCC §15.247 (e)

RSS-247 (5.2) (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)

(dBm/3kHz)

Total
Corr'd
PSD

(dBm/3kHz)

Limit Margin

(dB)

Low 11 2405 -10.28 -10.28 8.0 -18.3
Mid 18 2440 -11.42 -11.42 8.0 -19.4
High 25 2475 -12.06 -12.06 8.0 -20.1
High 26 2480 -11.36 -11.36 9.0 -20.4

L i 5
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REPORT NO: 12122325-E2V5 DATE: 11/5/2018
FCC ID: C90-SPMB1 IC: 10161A-SPMB1

8.7. CONDUCTED SPURIOUS EMISSIONS

LIMITS

FCC §15.247 (d)
RSS-247 5.5

Output power was measured based on the use of peak measurement, therefore the required
attenuation is 20 dB.
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REPORT NO: 12122325-E2V5 DATE: 11/5/2018
FCC ID: C90-SPMB1 IC: 10161A-SPMB1

RESULTS
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REPORT NO: 12122325-E2V5 DATE: 11/5/2018
IC: 10161A-SPMB1

FCC ID: C90-SPMB1

Agiient Spectrum Analyzer - APYB.,1(101818), 19497 AF, Temp A Agilent Spectrum Analyzer - APY,5,1(101818), 19457 A, Temp A
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REPORT NO: 12122325-E2V5 DATE: 11/5/2018
FCC ID: C90-SPMB1 IC: 10161A-SPMB1

9. RADIATED TEST RESULTS

LIMITS

FCC 8§15.205 and §15.209

RSS-GEN, Section 8.9 and 8.10.

Frequency Range Field Strength Limit Field Strength Limit
(MH2) (uvV/m) at 3m (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: 12122325-E2V5
FCC ID: C90-SPMB1

DATE: 11/5/2018
IC: 10161A-SPMB1

9.1. TRANSMITTER ABOVE 1 GHz

BANDEDGE (LOW CHANNEL, CH 11)

HORIZONTAL RESULT

2.415

1ZEUL Fremant,5m Chomber B 16 Jan 2818 15:52:85
Restricted Bandedge
= Project Number:12122325
1 Client:SRAM
Config EUT and Pur Supgly
Mode : SRAML i nk 24B5MHz
195 Tested by:44418
gl:
o |
N Peck Limit (dBuU/m) / \&
- /{ \\
w
o
E)l:
55 Average Limit (dBulym) )// \\
TR R T A W T Rt e o b bbbl e o bk b bbb L.L.J.MQMMWM M
L g Pl i Il Pt oy Ry VLA Hlor b P ot o e Wthing M A
a5
4 3 M
¥ NGV LY Y e A Pl
35
2. 31 18 .5MH=z/
Frequency (GHzD
Range (6Hz) RBU/UBU Ref/Attn  Det/fvg Tups Sueep Pts  #Sups/Mode  Position Range (6Hz) RBU/UBU Ref/Attn  Det/Avg Tuype Susep te  WSwps/Mods  Position
1:2.31-2.415 H(-BdB)/3M 1a7/18 PEAK/Pur Bvg(RMS)  Auto 8A88  MAXH 234 dege 203 2:2.31-2.415 1M(-6dB)/3M 1a7/18 AVER/Pur Avg(RMS)  Auto 8608 1BATAUG 234 degs 203 cm

* not soved *

Rev 9.5 B1 Dec 2616

Trace Markers

Marker Frequency Meter Det AFT711 Amp/Cbl/Fltr/Pad Corrected Average 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)
1 *2.39 38.92 Pk 321 -20.5 50.52 74 -23.48 234 203 H
2 *2.338 40.26 Pk 32 -20.6 51.66 - - 74 -22.34 234 203 H
3 *2.39 27.71 RMS 321 -20.5 39.31 54 -14.69 234 203 H
4 *2.386 28.95 RMS 321 -20.5 40.55 54 -13.45 234 203 H

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
Pk - Peak detector
RMS - RMS detection
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REPORT NO: 12122325-E2V5
FCC ID: C90-SPMB1

DATE: 11/5/2018
IC: 10161A-SPMB1

VERTICAL RESULT

1ZQUL Fremant,5m Chomber B 16 Jan 2818 16:81:43
Restricted Bandedge
Project Number: 12122325
1o Client SRAM
Config:EUT and Pur Supply
Mode: SRAMLink 24B85MHz
190 Tested by: 44418
90
86
£ Peok Limlt (9500 m)
3 70
[4s]
3
66
Average Limit (dBul/m)
58 J G |
4
1 RSN SNUPUR I UR— =
30
2. 31 18 .5MH=z/ 2.415
Frequency (GHz)
Rongs (BHz) REI/UBU Ref/Attn  Det/Avg Type Sueep Pte #Sups/tode Position Rangs (GHz) REW/UBN Ref/Attn  Det/Avg Tupe weep Pto  ¥oups/Moda  Fasition
* ot coved * Rev 9.5 Bf Dec 2816
Trace Markers
Marker Frequency Meter Det AFT711 Amp/Cbl/Fltr/Pad Corrected Average 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)
1 *2.39 37.69 Pk 321 -20.5 49.29 74 -24.71 323 233 A
2 *2377 39.6 Pk 321 -20.4 51.3 - 74 -22.7 323 233 A
3 *2.39 27.79 RMS 321 -20.5 39.39 54 -14.61 323 233 Vv
4 *2.388 28.98 RMS 321 -20.5 40.58 54 -13.42 323 233 A

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

Pk - Peak detector

RMS - RMS detection
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REPORT NO: 12122325-E2V5
FCC ID: C90-SPMB1

DATE: 11/5/2018
IC: 10161A-SPMB1

BANDEDGE (HIGH CHANNEL, CH 25)

HORIZONTAL RESULT

12'=UL Fremont,5m Chomber B 24 Jan 2018 19:083:54
Restricted Bondedge
s Project Number: 12122325
Client:SRAM
Config:EUT + Power Supply
Mode: SRAML ink 2475MHz
185 Tested by:45256 JB
91:
[
. A
- |
3
> Peak Limit (dBuU/m)
> 7!:
3
g b
o / \
65 / A\{
7
55 N'/ L\ ) Average Limit (dBuU/m)
" )
45 4 'Unm B ‘WW-MWMM*‘LJ IR FPPRRT YEOVV LN NS PIOR W PR PPN e Al L Ll
oy B
- ok Mgy A St A4 A PN i T
2.46 18 . 3MHz/ 2.563
Frequency (GHz)
Range (EHz) REU/UBI Ref/Gtin  Det/fvg Tupe Sueep Pie  4Sups/fode Fosition Range (GHz) REL/UBH Ref/Attn  Det/fvg Tuype Sucep Pte #oups/Mode Fasition
1:2.46-2.563  ING-BAB)/M  1B3/12 PERK/Par AvgRMS)  Auto 980 HAXH 88 dags 355 of 2i2.46-2.563 (6B 18912 AER/Per Avg(RHS)  Auko 8800 IDATAUS 88 dags 355 cn
* not_saved Rev 9.5 B Dec 2016
Trace Markers
Marker Frequency Meter Det AF T863 Amp/Cbl/Fltr/Pad Corrected Average 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)
1 *2.484 39.65 Pk 325 -21.3 50.85 74 -23.15 88 355 H
2 *2.484 40.59 Pk 32.5 -213 51.79 - 74 -22.21 88 355 H
3 *2.484 31.02 RMS 32.5 -213 42.22 54 -11.78 88 355 H
4 *2.484 31.28 RMS 325 -21.3 42.48 54 -11.52 88 355 H

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
Pk - Peak detector
RMS - RMS detection
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REPORT NO: 12122325-E2V5 DATE: 11/5/2018
FCC ID: C90-SPMB1 IC: 10161A-SPMB1

VERTICAL RESULT

12:\_IL Fremont,5m Chomber B 24 Jon 20818 19:14:13
Restricted Bandedge
= Project Number: 12122325
" Client:SRAM
Config:EUT + Power Supp!
Mode: SRAML ink 2475MHz
185 Tested by:45256 JB
[ — T O N Ot OSSP SR OUOROSUO OO SOSUO S UOU SOOI SO S N
85
&
> Peak Limit (dBulU/m)
> 71:
3
[aa]
o
6!:
Averoge Limit (dBulU/m)
55
45 o
3
35
2.46 8. 3MH=z/ 2.563
Frequency (GHzJ
Range (BHz) REU/UB Ref/Attn  Det/fvg Type Sueep Pte 4Sups/fode Fosition Range (GHz) RBU/UBH Ref/Bttn  Det/fvg Type Sucep Pte  fupafode Pasition
* not_soved * Rev 9.5 B Dec 2816
Trace Markers
Marker Frequency Meter Det AF T863 Amp/Cbl/Fltr/Pad Corrected Average 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)
1 *2.484 41.48 Pk 325 -21.3 52.68 - - 74 -21.32 199 337 v
2 *2.484 42.06 Pk 325 -21.3 53.26 - - 74 -20.74 199 337 v
3 *2.484 31.75 RMS 325 -213 42.95 54 -11.05 - 199 337 \%
4 *2.484 32.55 RMS 325 -213 43.75 54 -10.25 - - 199 337 \%

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
Pk - Peak detector
RMS - RMS detection
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REPORT NO: 12122325-E2V5 DATE: 11/5/2018
FCC ID: C90-SPMB1 IC: 10161A-SPMB1

BANDEDGE (HIGH CHANNEL, CH 26)

HORIZONTAL RESULT

1ZKUL Fremant,5m Chomber B 24 Jon 2018 21:39:38
Restricted Bondedge
- Project Number: 12122325
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~ //ﬁ\ Feok Limit (dBulU/m3
> 7!:
3
[4s)
6|:
d Averoge Limit (dBuU/m)
=
55 ",
WW E\an bl POV MO VUYL MW (VTR VRRR W R YUY PP UON KRG WYY T KRR IPOTTY WA TR TV NIRRT PYTOm
4KMWW/"‘W“MWM hrplsdel it iyt G o S L L L R
W,WMWMM %A, byl atyoy e T TTANTR AP SN WA T Ao e Pl
35
2.46 18.3MH=/ 2.563
Frequency (GHz?
Rangs (BHz) RELI/UBU Ref/Attn  Det/Avg Type Sucep Pie  #5upsrtode  Position Rargs (GHz) RBH/UB Ref/Attn  Det/Avg Tups Susep te  #oups/fods  Pasition
1:2.46-2.563 HC-BB)/M  189/12  PERK/Pur Avg(RHS)  Auto 980 HAKH 147 degs 283 { 2:2.46-2.563  INC-BBI/M  1B9/12  AUER/Pur Avg(RMS)  Auto 9608 1DATAUG 147 degs 263 cn
* ot caved % Rev 9.5 B Dec 2816
Trace Markers
Marker Frequency Meter Det AF T863 Amp/Cbl/Fltr/Pad Corrected Average 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)
1 *2.484 45.98 Pk 325 -21.3 57.18 - - 74 -16.82 147 283 H
2 *2.484 46.1 Pk 325 -21.3 57.3 - - 74 -16.7 147 283 H
3 *2.484 37.78 RMS 325 -21.3 48.98 54 -5.02 - - 147 283 H
4 *2.484 38.15 RMS 325 -21.3 49.35 54 -4.65 - - 147 283 H

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
Pk - Peak detector
RMS - RMS detection
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REPORT NO: 12122325-E2V5
FCC ID: C90-SPMB1

DATE: 11/5/2018
IC: 10161A-SPMB1

VERTICAL RESULT

1ZEUL Fremant,5m Chomber B 24 Jon 2818 21:31:56
Restricted Bondedge
= Project Number: 12122325
H Client:SRAM
Config:EUT + Pouer Supgly
Mode : SRAMLink 2488MHz
185 Tested by:45256 JB
gl:
85
‘s
~ Feak Limit CdBuU/m)
> 71:
3
[4s)
o
61:
& Avercge Limit (dBuU/m)
55
45
35
2.46 18.3MH=/ 2.563
Frequency (GHz)
Range (GHz) REU/UB Ref/Atin  Det/fvg Tupe Susep Pts  #Supsillode Pasition Range (GHz) RBU/UBl Ref/Attn Det/fvg Type — Pte #Sups/Mode Fasition
* rot caved * Rev 9.5 B1 Dec 2816
Trace Markers
Marker Frequency Meter Det AF T863 Amp/Cbl/Fltr/Pad Corrected Average 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)
1 *2.484 46.94 Pk 325 -213 58.14 74 -15.86 157 332 \%
2 *2.484 47.04 Pk 325 -213 58.24 - 74 -15.76 157 332 \%
3 *2.484 38.05 RMS 325 -21.3 49.25 54 -4.75 157 332 Vv
4 *2.484 39.08 RMS 325 -21.3 50.28 54 -3.72 157 332 A

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

Pk - Peak detector

RMS - RMS detection

Page 29 of 45

UL VERIFICATION SERVICES INC.

47173 BENICIA STREET, FREMONT, CA 94538, USA

TEL: (510) 771-1000

FAX: (510) 661-0888
This report shall not be reproduced except in full, without the written approval of UL Verification Services Inc.




REPORT NO: 12122325-E2V5
FCC ID: C90-SPMB1

DATE: 11/5/2018
IC: 10161A-SPMB1

HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL, CH 11 RESULTS

35

25

Range (6Hz) REl/UBM Ref/Atin  Det/fvg Type o
1:1-3 PEAK/Pur fy

Sweej
H(-6dB)/30k  187/18 vg(RMS)  Auto

% not saved *

45MW {
T.Lw“

115LIL Fremont - Chamber D 16 Jan 2818 15:00:08
Rodiated Emissions 3-Meters
Project Number: 12122325
185 Client: SRAM
Config:EUT and Pur Supply
Mode: SRAML ink 2485MHz
95 Tested by:44410
85
E Peok Limit CdBulU/m)
c 75
o
N
C
S 65
g Avg Limit (dBuU/m)
3 55
w
o

bkl A
I “ e

Frequency (GHz)

Pts  #Sups/Mode Position Range (6Hz) RBI/VBY
6860 MAXH B-368degs H 3318 M(-6dB) /3K

HORIZONTAL

18 18

Ref/fttn  Det/fvg Type Sucep
8778 PEAK/Pur A

Pts  #Swps/Mode  Pasition
g(RHS)  Auto 1B MAXH 36

B-360degs H

Rev 9.5 @1 Dec 2816

| 15UL Fremont — Chomber D 16 Jon 2B18 15:00:08
Rodioted Emissions 3-Meters
Project Number: 12122325
185 Client: SRAM
Config EUT and Pur Supply
Mode:SRAMLink 2485MHz
95 Tested by:44410
85
= Peak Limit C(dBulU/m)
o 75
e
C
[0)
= 65
‘e
3 Avg Limit (dBulU/m)
: 55 u
Z 5 &
4 3
45 3 2
o
35
25
1 18 18
Frequency (GHz)
Range (B2) RBU/VB Ref/Attn  Det/fvg Tupe Sucep Pto  #5ups/fode  Position Range (@2) RE/VB Ref/fttn  Det/Avg Tupe Suesp Pts  Fowpa/ode Position
% not saved x Rev 9.5 B1 Dec 2816

VERTICAL
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REPORT NO: 12122325-E2V5 DATE: 11/5/2018
FCC ID: C90-SPMB1 IC: 10161A-SPMB1

RADIATED EMISSIONS

Marker Frequency Meter Det AF T711 (dB/m) Amp/Cbl/Fltr/P Corrected Avg Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading ad (dB) Reading (dBuv/m) (dB) (dBuv/m) (dB) (Degs) (cm)
(dBuv) (dBuV/m)
1 *4.809 42.66 PK2 34 -26.5 50.16 - 74 -23.84 262 221 H
*4.809 35.38 MAv1 34 -26.5 42.88 54 -11.12 - - 262 221 H
3 *4.811 41.37 PK2 34 -26.6 48.77 - 74 -25.23 315 221 \
*4.811 33.81 MAv1 34 -26.6 41.21 54 -12.79 - 315 221 \
5 *15.816 33.05 PK2 40.5 -18.5 55.05 - - 74 -18.95 103 103 v
*15.816 20.72 MAv1 40.5 -18.5 42.72 54 -11.28 - 103 103 v
4 13.656 33.56 PK2 38.7 -21.3 50.96 - - 74 -23.04 195 263 v
2 16.819 31.48 PK2 41.6 -17 56.08 - - 74 -17.92 308 207 H
6 17.683 32.03 PK2 41.7 -15.3 58.43 - - 74 -15.57 20 178 \

* - 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: 12122325-E2V5
FCC ID: C90-SPMB1

DATE: 11/5/2018
IC: 10161A-SPMB1

MID CHANNEL, CH 18 RESULTS

I ~UL Fremont - Chamber D 16 Joan 2018 16:08:53
Radiated Emissions 3-Meters
Project Number: 12122325
185 Client:SRAM
Config:EUT and Pur Supply
Mode : SRAMLink 244BMHz
95 Tested by: 10641
85
E Peok Limit CdBul/m)
c 75
o
N
5
£ 65
£ Avg Limit (dBul/m)
55 -
3
[ia}
z 2
45 : oy 3
1
o)
1l
3|: j‘w‘ - NPT
25
1 18 18
Frequency (GHz>
Range (6Hz) RBUI/UB0 Ref/Atin  Del/Avg Tupe Sue Pts  #ups/liods  FPosition Fonge (6Hz) REUAVEN Ref/ftn  Det/Avg Tupe Sueep Pts  Foupa/liode FPosition
1:1-3 H-6dB)/3Bk  1B7/18 PERK/Par Pvg(BHS)  Auto o080 KA 8-3Adegs H | 3:3-18 HC-6dB) /30 61/ PEAK/Pur Avg(RS)  Auto 16 HAH 8-38degs H
% not saved *

Rev 9.5 @1 Dec 2816

HORIZONTAL

' :LIL Fremont - Chamber D 16 Jan 2018 16:08:53
Radiated Emissions 3-Meters
Project Number: 12122325
185 Client:SRAM
Config:EUT and Pur Supply
Mode: SRAMLink 244BMHz
95 Tested by: 10641
85
< Peok Limit C(dBuU/m)
a 75
o
C
]
= 65
e
3 Avg Limit (dBulU/m)
% 55
- 6
o
45
4 5
o (@]
3|:
25
1 14 18
Frequency (GHz)
Range (6) REU/VB Ref/Aittn  Det/fvg Tupe Sueep Pto  HSups/fods Position Range (62) REW/UBU Ref/Aittn  Det/ivg Tupe Suesp Pto  ¥owps/liods Position
% not saved * Rev 9.5 81 Dec 2816

VERTICAL
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REPORT NO: 12122325-E2V5 DATE: 11/5/2018
FCC ID: C90-SPMB1 IC: 10161A-SPMB1

RADIATED EMISSIONS

Marker Frequency Meter Det AF T711 (dB/m) Amp/Cbl/Fltr/P Corrected Avg Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading ad (dB) Reading (dBuv/m) (dB) (dBuv/m) (dB) (Degs) (cm)
(dBuv) (dBuV/m)
1 *4.881 40.04 PK2 34 -27.7 46.34 - 74 -27.66 239 250 H
*4.881 3171 MAv1 34 -27.7 38.01 54 -15.99 - - 239 250 H
3 *11.83 31.46 PK2 385 -19.9 50.06 - 74 -23.94 0 259 H
*11.83 20.76 MAv1 385 -19.9 39.36 54 -14.04 - - 0 259 H
4 *4.881 40.4 PK2 34 -27.7 46.7 - - 74 -27.3 288 235 v
*4.881 31.21 MAv1 34 -27.7 37.51 54 -16.49 - 288 235 v
5 *7.318 34.67 PK2 355 -24.7 45.47 - - 74 -28.53 288 235 v
*7.318 23.94 MAv1 355 -24.7 34.74 54 -19.26 - 288 235 \
2 9.758 36.3 PK2 36.8 -21.3 51.8 - - 74 -22.2 0 259 H
6 14.451 3351 PK2 39.6 -20.8 5231 - - 74 -21.69 288 235 \

* - 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: 12122325-E2V5
FCC ID: C90-SPMB1

DATE: 11/5/2018
IC: 10161A-SPMB1

HIGH CHANNEL, CH 25 RESULTS

I ~UL Fremont - Chamber I 2818 Dct 26 22:20:18
Radioted Emissions 3-Meters
= Project Number: 12122325
18 Client:SRAM
Config:EUT + Support Equipment
Mode:2.4_AIREA_2475
g5 Tested by:138497 AF
8|:
Peok Limit (dBul/m)
75
e
~
S e
[ia}
o
— Avg Limit (dBul/m)
5|:
a5
1 " E MW
35 kg W et ) 4 il i,
e | L Lo
Ll
it
o5
1 18 18
Frequency (GHz)
Range (6Hz) REUAVEN Ref/Atin  Det/fvg Hode Suscp Pts  Fups/liods  Position Fonge (6H) REU/EN Ref/Attn  Det/Avg Mode Saees Pts  Foups/ods  Position
1:1-3 IN-648)/3k  167/18  PERK/Pur Avg®S)  Autn oBBI A B-36Adege 3318 H(-6d8) /38 872 PEAK/Pur Avg(RHS)  Auto 18 HAH 8-368degs H
be. TST Rev 9.5 22 Jun 2818
I ~UL Fremont - Chamber I 2818 Dct 26 22:20:18
Rodioted Emissions 3-Meters
= Project Number: 12122325
18 Client:SRAM
Config EUT + Suppart Equipment
Mode:2.4_AIREA_2475
g5 Tested by: 19437 AF
gl:
Peok Limit (dBul/m)
75
e
3 5
3 6
[ia}
©
— Avg Limit (dBuU/m)
5|:
45 >
2
o
35 =
25
1 19 18
Frequency (GHz)
Range (6 REUAVEN Ref/Atin  Det/fvg fods Suecp Pts Fups/liods Position Fange (6 REU/EN Ref/Attn  Det/Avg Mode Sucep Pts  Foups/liods  Position
L tst Rev 9.5 22 Jun 2818
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REPORT NO: 12122325-E2V5
FCC ID: C90-SPMB1

DATE: 11/5/2018

IC: 10161A-SPMB1

RADIATED EMISSIONS

Marker Frequency Meter Det AF T862 Amp/Cbl/Fltr/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)
1 1.94 37.37 PK2 30.7 -22.5 45.57 - 349 129 H
2 1.937 37.43 PK2 30.7 -22.5 45.63 - - 7 305 A
3 *4.951 43.63 PK2 34.2 -29.1 48.73 - - 74 -25.27 280 362 H
*4.951 37.07 MAv1 34.2 -29.1 42.17 54 -11.83 280 362 H
4 6.675 3431 PK2 35.7 -26.8 43.21 - - - 63 157 H
5 *4.951 45.83 PK2 34.2 -29.1 50.93 - 74 -23.07 280 110 A
*4.951 38.74 MAv1 34.2 -29.1 43.84 54 -10.16 280 110 v
6 6.652 32.76 PK2 35.7 -26.5 41.96 150 159 v

* - 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: 12122325-E2V5
FCC ID: C90-SPMB1

DATE: 11/5/2018
IC: 10161A-SPMB1

HIGH CHANNEL, CH 26 RESULTS

I ~UL Fremont - Chamber D 16 Jan 2818 23:33:28
Radiated Emissions 3-Meters
Project Number: 12122325
185 Client: SRAM
Config:EUT + Power Supply
Mode : SRAML i nk 248BMHz
95 Tested by:45256 JB
85
E Peak Limit C(dBulU/m)
c 75 |
S [
N
5
T 6:
€ Avg Limit (dBulU/m)
2 55
J
3
~ 3
4|: { q
1 PaT——
4 A
R v e L Nt
35 ‘ wWMWv« e
25
1 18 18
Frequency (GHz)
Range (6) REU/UB Rof/Aitin  Det/fvg Tupe Sunep Pto  ¥Sups/ode  Position Range (6H2) BBl Rof/Attn  Det/Avg Tupe Sucep Pto  #Sups/Mods  Position
1:1-3 IHC-6dB)/3k  167/18 PERK/Pur Avg(BHS)  Auto 6880 HAH B-36ldegs H | 3:3-18 H(-6dB)/38k 8778 PEAK/Pur Avg(RS)  Auto 18 HAH 8-38degs H
% not saved * Rev 9.5 B1 Dec 2816
1 5UL Fremont - Chamber D 16 Jan 2818 23:33:28
Rodiated Emissions 3-Meters
Project Number: 12122325
185 Client: SRAM
Config:EUT + Power Supply
Mode : SRAML ink 248BMHz
95 Tested by:45256 JB
8|:
= Peak Limit C(dBulU/m)
] 75
o
C
[0)
R
e
3 Avg Limit (dBuU/m)
2 55
o 5
~ a
45 3
6
- o
35
25
1 18 18
Frequency (GHz)
Range (6Hz) REUAVBN Ref/Atin  Det/Avg Tupe Sueep Pts #5upo/liode Position Ronge (6Hz) RELAVBU Ref/Atn  Det/Avg Tupe Suesp Pts  Esups/Mods Position
% not saved * Rev 9.5 B1 Dec 2816

Page 36 of 45

UL VERIFICATION SERVICES INC.

47173 BENICIA STREET, FREMONT, CA 94538, USA

TEL: (510) 771-1000

FAX: (510) 661-0888

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




REPORT NO: 12122325-E2V5 DATE: 11/5/2018
FCC ID: C90-SPMB1 IC: 10161A-SPMB1

RADIATED EMISSIONS

Marker Frequency Meter Det AF 7863 (dB/m) Amp/Cbl/Fltr/P Corrected Avg Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading ad (dB) Reading (dBuVv/m) (dB) (dBuv/m) (dB) (Degs) (cm)
(dBuv) (dBuV/m)
3 *4.959 47.25 PK2 344 -30.8 50.85 - 74 -23.15 1 377 H
*4.959 39.95 MAv1 34.4 -30.8 43.55 54 -10.45 - - 1 377 H
5 *4.959 50.19 PK2 34.4 -30.8 53.79 - - 74 -20.21 252 182 \
*4.959 44.04 MAv1 34.4 -30.8 47.64 54 -6.36 - - 252 182 \
1 1.957 35.65 PK2 311 -21.1 45.65 - - - - 153 341 H
2 1.985 359 PK2 31.2 -21.1 46 - - - - 144 109 v
6 6.555 38.49 PK2 35.7 -29.1 45.09 - - - - 85 339 v
4 6.628 38.34 PK2 357 -29.3 44.74 - - - - 210 100 H

* - 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: 12122325-E2V5 DATE: 11/5/2018
FCC ID: C90-SPMB1 IC: 10161A-SPMB1

9.2. Worst Case Below 30MHz

1SQUL Fremont,5m Chomber B 19 Jan 2818 21:21:24
RF Emissions
1 Project Number: 12122325
118 Client:SRAM
Config:EUT + Power Supply
Mode:SRAMLink Worst Case
9 Tested by:45256 JB
78k Peak Limit C(dBulU/m)
\\\
—
. 5Bk
o T — T
3 —— T QP Limiit CdBul/m
o 39 4 1Bl Y FiSseeeett [t
> Gt = e
5 T—
g —
— — 7
18 5
oy,
)'"*“u:hw.l. “
-18 Sl
They Melloaiccic iz
S o 4 o T
T PR 5} YN
Wb ooy
-38
-58
. pEB1 . 1 8 38
Frequency (MHz)
Range (i) REU/UBH Ref/Rttn  Det/Avg Tupe Suep Pls  ¥sups/fode Position Range (H2) REW/BH Ref/Attn  Det/Avg Type Sweep Pts  $5ups/Mode Position
1:.309-.15 180C-3d8)/380 9174 PEAK/Pur Aug(RNG)  dBineec(futc) 16k HAXH 8-360deg
2:.15-.49 1B(-3d80/30 8170 PEAK/Pur AvgRI9)  dnsec(Auta) 2Tk HAXH B-36Adegs
3:.43-1.785 18380/ 3k 817D PEAK/Pur AvgRND)  dnsec(Aut) 16k HAXH B-368cleg:
4:1.705-38 1BC-380/ 38 B1/0 PEAK/Pur Avg(RNS)  BTnsec(Auto) 2k HAXH B-360cleq:
ERAML [ nk Below 3BMHz.DAT 38915 24 Oct 2017 Rev 9.5 B1 Dec 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: 12122325-E2V5
FCC ID: C90-SPMB1

DATE: 11/5/2018

IC: 10161A-SPMB1

Below 30MHz DATA

Marker Frequency Meter Det Loop. cbl Dist Corrected Peak Margin Avg Margin Peak Margin Avg Margin Azimuth
(MHz) Reading Antenna (dB) Corr Reading Limit (dB) Limit (dB) Limit (dB) Limit (dB) (Degs)
(dBuV) (dB/m) 300m (dBuVolts) (dBuV/m) (dBuV/m) (dBuV/m) (dBuV/m)
1 .06019 38.06 Pk 14.5 14 -80 -26.04 51.99 -78.03 31.99 -58.03 - - 0-360
5 .06082 37.44 Pk 14.5 14 -80 -26.66 519 -78.56 319 -58.56 - - - - 0-360
2 .28749 4413 Pk 13.8 15 -80 -20.57 - - - - 38.44 -59.01 18.44 -39.01 0-360
6 .29739 42.25 Pk 13.8 15 -80 -22.45 38.15 -60.6 18.15 -40.6 0-360
Pk - Peak detector
Marker Frequency Meter Det Loop Cbl (dB) Dist Corr (dB) 40Log Corrected QP Limit Margin Azimuth
(MHz) Reading Antenna Reading (dBuV/m) (dB) (Degs)
(dBuv) (dB/m) dBuVolts)
3 .93749 0.77 P 4. 8 -40 6.47 28.18 71 0-360
7 .965 0.26 Pl 4 -40 5.96 27.93 .97 0-360
4 4.69809 6.85 P! 4.4 -40 -7.25 29.5 .75 0-360
8 4.76306 6.54 P 4.4 -40 -7.56 29.5 .06 0-360

Pk - Peak detector
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REPORT NO: 12122325-E2V5
FCC ID: C90-SPMB1

DATE: 11/5/2018
IC: 10161A-SPMB1

9.3. Worst Case Below 1 GHz

9:UL Fremont,5m Chomber B 16 Jan 2018 23:15:08
Rodioted Emissions - 3 Meters
= Project Number: 12122325
8 Config:EUT + Power Supply
Mode :lWorst Case
Tested by:45256 JB
7:
6C
55
/_E\ ’_
~
=3 4: T
3 (6 | RS C |- WiV P} f
[aa}
o
3|:
25 M% WW
* W
15 W‘m"“m Yl b Ll
WW“AMIL it iea
5
36 1868 18608
Frequency (MHz)
Range_(FF2) REU/UEY Ref/Rttn  Det/fvg Tupe Sueep Pla  #oups/fods Fosition Range () REW/VElL Ref/Rttn  Det/Avg Tupe Sweop Pks  ¥oups/fods  Position ‘
1:35-208 128(-68)/1N  97/1B  PEAK/LogPur-Video fnsec(huto) 4800 MAKH B-360cegs H | 3:208-1638 128(-6B)/IN 97/18  PEAK/LogPur-UVidea Jneec(huto) 8800 PAXH 8-360degs H
FCC Part!5C 38-1888MHz . TST 38915 15 Jul 2814 Rev 9.5 B1 Dec 2816
9:UL Fremont,5m Chomber B 16 Jan 2818 23:15:08
Rodioted Emissions - 3 Meters
= Project Number: 12122325
8 Config:EUT + Power Supply
Mode :lWorst Cose
Tested by:45256 JB
7|:
6:
55
/-E\ ’_
~
= 45 . ; h
3 QPR il i Cdg U7 f
[as}
o
BC
25 1 o
g b
" W
15 "y ‘ puteh : W i
¥ gl w.n.m,w,~4‘“~"’“”““ T
5
36 186 1866
Frequency (MHz)
Rangs (i) REU/UBU Ref/Rttn Det/Avg Tupe Sueep Pla #owps/fods Position Range (o) REU/VB Ref/Rttn  Det/Avg Tupe Sweop Pts  ¥oups/fods  Position
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REPORT NO: 12122325-E2V5 DATE: 11/5/2018
FCC ID: C90-SPMB1 IC: 10161A-SPMB1

Below 1GHz DATA

Marker Frequency Meter Det AF T899 (dB/m) Amp/Cbl (dB) Corrected QPk Limit (dBuV/m) Margin Azimuth Height Polarity
(MHz) Reading Reading (dB) (Degs) (cm)
(dBuv) (dBuv/m)
2 *129.2207 29.29 Pk 17.7 -27.6 19.39 43.52 -24.13 0-360 100 H
4 *125.9048 30.91 Pk 17.7 -27.6 21.01 43.52 -22.51 0-360 100 Vv
3 41.6055 29.52 Pk 17 -28.7 17.82 40 -22.18 0-360 100 Vv
1 44.8363 30.09 Pk 14.4 -28.6 15.89 40 -24.11 0-360 100 H
5 417.3282 30.38 Pk 20.2 -26 24.58 46.02 -21.44 0-360 200 H
6 492.238 31.09 Pk 216 -25.9 26.79 46.02 -19.23 0-360 200 H
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REPORT NO: 12122325-E2V5
FCC ID: C90-SPMB1

DATE: 11/5/2018
IC: 10161A-SPMB1

9.4. Worst Case 18-26 GHz
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REPORT NO: 12122325-E2V5 DATE: 11/5/2018
FCC ID: C90-SPMB1 IC: 10161A-SPMB1
18 — 26GHz DATA

Marker Frequency Meter Det T89 AF Amp/Cbl (dB) Dist Corr (dB) Corrected Avg Limit Margin Peak Limit PK Margin
(GHz) Reading (dB/m) Reading (dBuv/m) (dB) (dBuv/m) (dB)
(dBuv) (dBuVolts)
1 18.947 36.54 Pk 32.2 -24.9 -9.5 34.34 54 -19.66 74 -39.66
2 20.628 36.31 Pk 32.7 -25.5 -9.5 34.01 54 -19.99 74 -39.99
3 22.335 37.39 Pk 329 -24.8 -9.5 35.99 54 -18.01 74 -38.01
4 18.996 35.61 Pk 321 -24.9 -9.5 3331 54 -20.69 74 -40.69
5 20.996 37.05 Pk 324 -25.7 -9.5 34.25 54 -19.75 74 -39.75
6 22.906 36.85 Pk 334 -25.2 -9.5 35.55 54 -18.45 74 -38.45
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