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REPORT NO: 12122325-E3V3 DATE: 11/12/2018
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 17", 2018 — June 6™, 2018
APPLICABLE STANDARDS
STANDARD TEST RESULTS
CFR 47 Part 15 Subpart C Complies
ISED RSS-210 Issue 9 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:
fhft‘pwu__,/ 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-E3V3 DATE: 11/12/2018
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, 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 (1C:2324B-1) Chamber D (IC:22541-1) [0 Chamber | (IC: 2324A-5)
Chamber B (I1C:2324B-2) OO Chamber E (IC:22541-2) [0 Chamber J (IC: 2324A-6)
[0 Chamber C (IC:2324B-3) Chamber F (IC:22541-3) [J Chamber K (IC: 2324A-1)

[0 Chamber G (IC:22541-4) [J 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-E3V3 DATE: 11/12/2018
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

OKrz t0 0I5 M | 384dB
\é\_lfgsttocgaosin |(_:|(Z)nfjucted .Dlsturbance, 365 dB
\é\lzol_r'sztt(g%soel\l/THagated Dfsturbance, 315 dB
:/g/cirgg gﬁﬂsHeZRad?ated Dfsturbance, 30 5.36 dB
\{\é%rgttgiggo%a&ﬁtzed Disturbance, 4.32 dB
16000 10 26000 Mz | 445B
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-E3V3 DATE: 11/12/2018
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 FUNDAMENTAL FIELD STRENGTH

The transmitter has a maximum peak fundamental field strength as follows:

Frequency Range Mode Peak E-field Strength Avg E-field Strength Distance
(MHz) (dBuV/m) (dBuV/m) (m)
2405 - 2475 ANT + 92.54 92.01 3.00

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-E3V3 DATE: 11/12/2018
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-E3V3 DATE: 11/12/2018
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-E3V3 DATE: 11/12/2018
FCC ID: C90-SPMB1 IC: 10161A-SPMB1

6. MEASUREMENT METHOD

On Time and Duty Cycle: ANSI C63.10-2013 Section 11.6

Occupied BW (20dB): ANSI C63.10-2013 Section 6.9.2

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

Conducted Band-Edge: ANSI C63.10-2013 Section 6.10.4

Radiated Spurious Emissions 30-1000MHz: ANSI C63.10-2013 Section 6.3 and 6.5

Radiated Spurious Emissions above 1GHz: ANSI C63.10-2013 Section 6.3 and 6.6

Radiated Band-edge: ANSI C63.10-2013 Section 6.10.5
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REPORT NO: 12122325-E3V3
FCC ID: C90-SPMB1

DATE: 11/12/2018
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 T1466 | 04/16/18 | 04/16/19

Antenna, Biconolog, 30MHz-1 Sunol Sciences | JB1 T130 10/16/17 | 10/16/18

GHz

Antenna, Horn, 1-18GHz ETS Lindgren 3117 7862 06/09/17 | 06/09/18

RF Preamplifier, 10kHz - 1GHz HP 8447D T15 08/14/17 08/14/18

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 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 | 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 7.8, Jan 10, 2018
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REPORT NO: 12122325-E3V3
FCC ID: C90-SPMB1

DATE: 11/12/2018
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 Meth

ON TIME AND DUTY CYCLE RESULTS

od.

Mode ON Time| Period |Duty Cycle Duty Duty Cycle 1/B
B X Cycle Correction Factor [ Minimum VBW
(msec) | (msec) (linear) (%) (dB) (kHz)
ANT+ 100.0 100.0 1.000 100.00% 0.00 0.010
e Keysight Spectrum Analyzer - APvS.2(032118),39317, TempA ===
L | RE [s0@ bc | | | SENSEaNT] [ ALIGN AUTO | 09:59:54 AM Mar 30, 2018
Center Freq 2.440000000 GHz ) #Avg Type:RMS CE[[[23456 Frequency
NFE PNG: Fast —»— Trig: Free Run Avg|Hold: 11 TYPE|A v
IFGain:Low #Atten: 30 dB DET|P
Auto Tune|

10 dBidiv__Ref 20.00 dBm

Log

100 CenterFreq|

0o ——1| 2.440000000 GHz|

-100

0 StartFreq|

oo 2.440000000 GHz|

-400

500

o StopFreq

. 2.440000000 GHz|

700

Center 2.440000000 GHz
Res BW 8 MHz #VBW 50 MHz

Span 0 Hz CF Step
Sweep 100.3 ms (8001 pts) 8.000000 MHz

JAuto Man

3
1 A2 [ 8023ms (A)  -0.035dB
2 N t 10.01 ms -6.490 dBm
3l A2 t () 8023ms (A)  -0.035dB Freq Offset
4 0 Hz|
5
6
7
8 Scale Type
9
10 Lo Lin|
1 _ o Lin
isc tglsrams
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REPORT NO: 12122325-E3V3 DATE: 11/12/2018
FCC ID: C90-SPMB1 IC: 10161A-SPMB1

8.2. 99% BANDWIDTH
LIMITS
None; for reporting purposes only.

RESULTS

Channel Frequency 99% Bandwidth
(MHz) (KHz)

Low 2405 895.13

Mid 2440 894.3

High 2475 917.64

m— m—
|- eyght Specirum Aralycer - 4P 305 2315) 005, Comucted & e [ Keysight Spectram Analyces - AP J0S2518) 35005, Comdusted A =
v ; 07:36:18 4 Jun 02, 2018 % . ; 17.38:11 8000 02,2018
enter Freq 2.405000000 GHz Center Freq: 2.405000000 GHz Radio Std: None Frequency enter Freq 2.440000000 GHz Center Freq: 2.440000000 GHz Radio Std: None Fraquency
—— NFE == Trig: FreeRun ‘AvglHold: 10/10 S WE == Trig: Free Run AvglHold: 1010
FGainiow  #Aften: 30 dB Radio Device: BTS AFGainiow  HAtten: 30 dB Radio Device: BTS
Ref Offset0.3 dB Ref Offset 0.3 dB.
od3idly_ Ref 2000 dBm 0/ Ref 20.00 dBm
Log Log
Center Freq 1 Center Freq|
2406000000 GHZ| 1 2.440000000 GHz|
|
Center 2405 GHz Span 2 MHz CF Step Center 2.44 GHz Span 2 MHz CF Step,
#Res BW 12 kHz #VBW 36 kHz #8weep 100 ms| 200,000 kHz] #Res BW 12 kHz #VBW 36 kHz #Sweep 100 ms| 200,000 kHz|
lAuto Man lauto Man
Occupied Bandwidth Total Power 0.07 dBm Occupied Bandwidth Total Power 0.14 dBm
895.13 kHz FreqOffset 894.30 kHz FreqOffset
Transmit Freq Error  -26.854kHz % of OBW Power  99.00 % o H Transmit Freq Error  -20.316 kHz % of OBW Power  99.00 % o+
x dB Bandwidth 1.006 MHz x dB -20.00 dB x dB Bandwidth 891.0 kHz xdB -20.00 dB
g s v
m—
[ Feysight Spectram Anahes - 48 052518) 3500, Comdlucted A e
% i ; 07:37:07 4 Jun 02, 2018
enter Freq 2.475000000 GHz Center Freq: 2.476000000 GHz Radio Std: N;ne ! Frequency
= W =+ Trig: Free Run AvglHold: 1010
FGaindow | #Atten: 30 d8 Radio Device:BTS
Ref Offset 0.3 dB.
0/ Ref 20.00 dBm
Log
Center Freq
2.4765000000 GHz|
Center 2475 GHz Span 2 MHz CFStep
#Res BW 13 kHz #VBW 39 kHz #8weep 100 ms| 200,000 kHz]
i i lAuto Man
Occupied Bandwidth Total Power 0.06 dBm
917.64 kHz FreqOffset
Transmit Freq Error  -26.118 kHz % of OBW Power  99.00 % o H
x dB Bandwidth 931.2 kHz xdB -20.00 dB
sTan

HIGH CHANNEL
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REPORT NO: 12122325-E3V3
FCC ID: C90-SPMB1

DATE: 11/12/2018
IC: 10161A-SPMB1

8.3. 20dB BANDWIDTH

LIMITS

None; for reporting purposes only.

TEST PROCEDURE

The transmitter output is connected to a spectrum analyzer. The RBW is set to = 1% of the 20

dB bandwidth. The VBW is set to = RBW. The sweep time is coupled

RESULTS

Test table results for FCC Rule Part15.215(c): Compliant.

Channel|Frequencyl20dB Bandwidthl Frequency Edge Limit Margin
(MHz) (MHz) (MHz) (MHz) (MHz)

Low 2405 1.0060 2404.4970 2400 -4.50
Mid 2440 0.8910 N/A N/A N/A
High 2475 0.9312 2475.4656 2483.5 -8.03
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2.406000000 GHz|

— —
[ Keysight Specinum Analyzer - AP+8 S052318) 39005, Comducted & ol [ eysight Spectrum Anslyees - APV8 SK052318) 3905, Cenducted A [
L NS T [07:35:18 & Jun 02, 2018 F L F 5 Il I T 07:38:11 & Jun 02, 2018 F
enter Freq 2.405000000 GHz Center Freq: 2.408000000 GHz Radio Std: None requency enter Freq 2.440000000 GHz Center Freq: 2.440000000 GHz Radio Std: None reguency
— NFE == Trig: Free Run Avg|Hold: 10140 I NPT == Trig: Free Run AvglHold: 1010
#FGaindow #Atten: 30 dB Radio Device: BTS #FGainLow #Atten: 30 dl Radio Device: BTS
Ref Offset0.3 dB Ref Offs¢t0.3 dB
10 dBJdiv Ref 20,00 dBm 0 dBidiv Ref 20.00 dBm
Log Log

Center Freq| CenterFreq

2440000000 GHz|

Center 2405 GHz

‘Span 2 MHz

Center 2.44 GHz

Span 2 MHz|

sTaTUS)

#Res BW 12 kHz #VBW 36 kHz #Sweep 100 ms, e Step| #Res BW 12 kHz #VBW 36 kHz #Sweep 100 ms ey Step
Occupied Bandwidth Total Power 0.07 d8m s o Occupied Bandwidth Total Power 0.14 dBm s o
895.13 kHz FreqOffset 894.30 kHz FreqOffset
Transmit Freq Error -26.854 kHz % of OBW Power  99.00 % O Hz Transmit Freq Error -20.316 kHz % of OBW Power  99.00 % O+

x dB Bandwidth 1.006 MHz -20.00 dB x dB Bandwidth 891.0kHz  xdB 20,00 dB

STams)

LOW CHANNEL

MID CHANNEL

[ eymght Spectrum Anlyze - APV JISZ318) 35005, Comducted A [
E L 5 sl 07:37.07 %1 Jun 02, 2018
Centar Freq: 2476300000 GH; Radio Std: No Freauency
enter Freq 2. 47500&000 GHz ] T;':'F":gm v aid: 10010 o fone
#FGainlow  #Auen:30d8 Radio Device: BTS
Ref Offset 0.3 dB
0 dBJdiv Ref 20.00 dBm
Log
Center Freq
2.4765000000 GHz|
y
1
Center 2.475 GHz ‘Span 2 MHz CFStep
#Res BW 13 kHz #VBW 39 kHz #8weep 100 ms| 200,000 kHz]
lAuto Man
Occupied Bandwidth Total Power 0.06 dBm
917.64 kHz Pp—
Transmit Freq Error 26,118 kHz % of OBW Power  99.00 % O H
x dB Bandwidth 931.2 kHz xdB -20.00 dB
wsa STars

HIGH CHANNEL
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REPORT NO: 12122325-E3V3 DATE: 11/12/2018
FCC ID: C90-SPMB1 IC: 10161A-SPMB1

9. RADIATED TEST RESULTS

LIMITS

FCC 15.249
FCC 8§15.205 and 815.209

RSS-GEN, Section 8.9 and 8.10.

Operation within the bands 902-928 MHz, 2400-2483.5 MHz, 5725-5875 MHZ, and 24.0—
24.25 GHz.

(a) Except as provided in paragraph (b) of this section, the field strength of emissions from
intentional radiators operated within these frequency bands shall comply with the following:

Fisld Fi=ld
sirength of strangth of
Fundameantal frequancy fundamental | harmonics
(rnillivoltss {rmic rovalts!
metar) metar]
Q024928 MHz ... 50 B0
2400-24835 MHz ... 50 L0
EF25-ERATEMHz ... 50 B0
24.0-24.25 GHz ... 250 2500

(d) Emissions radiated outside of the specified frequency bands, except for harmonics, shall be
attenuated by at least 50 dB below the level of the fundamental or to the general radiated emission
limits in § 15.209, whichever is the lesser attenuation.

(e) As shown in Sec. 15.35(b), for frequencies above 1000 MHz, the field strength limits in
paragraphs (a) and (b) of this section are based on average limits. However, the peak field strength
of any emission shall not exceed the maximum permitted average limits specified above by more
than 20 dB under any condition of modulation.

) Measurs-

Fraquency (MHz) (m'i:nzl:?ﬂh?.lnalllgr%gatgr] W?;ntcl:nla:s-
{metars)

0.005-0490 . ... | 2400F(kHzZ) 200
04801705 . .o | 240007FikHzZ) 30
1705300 ... ] 30 30
I R 11 3
#2218 ... | 1EO0* 3
Me-08D . | 200 3
Abowe 820 ... | B00 3

“ Except as provided in paragraph (g), fundamental emis-
siong from intentional radiators opsrating under this ssction
shall not be kcated in the frequency bands 54-72 MHz, 76—
88 MHz, 174-216 MHz or 47028068 MHz. Howswer, oparation
within thess frequency bands is permitted undsr other seo-
tions of this part, &.9., §§15.231 and 15241,
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REPORT NO: 12122325-E3V3 DATE: 11/12/2018
FCC ID: C90-SPMB1 IC: 10161A-SPMB1

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-E3V3 DATE: 11/12/2018
FCC ID: C90-SPMB1 IC: 10161A-SPMB1

9.1. TRANSMITTER ABOVE 1 GHz

BANDEDGE (LOW CHANNEL)

HORIZONTAL RESULT

1'_)IJU_ Fremant, Sm Chamber A 3 Apr 2818 18:57:37
Restricted Bandedge
Project Number:12122325

15 : | Client:SRAM

g:EUT + Support Equipment
Mode:Sramlink Low 2485
185 i i i i i | Tested by: 18629 RL

(dBul/m)
-~
o

65 !

Average Limit CdE ‘m

55

2
A5 by |...m_.‘.|.'rh.';m. TSP TR VAR TR O T “;MWWWWWMMWWWJ Mswbafilind

4 2 J \
35 Py e B T e e e e e T it MgV mA'\-.&-«'wlu‘w. r.'v-'-«‘wr'~.b-"f}"""" § e |
2. 31 18 . 5MH=z/ 2.415
Frequency (GHz]
Rangs (6ilz) FBUAUGU Ref/fttn  Dot/fvg Type Sueep Fta taupa/fode Fosilion Range C6i1z) REU/ Ul Ref/fittn  Det/fivg Type Swenp Fts Wups/thds  Fosition
1232 415 IM-638)/3 18912 PEAK/Pir RvgRNS)  Tnseclfuto)  BBED  WAKH 146 dega 345 12,4 1HE-E o ENERFler Brvg R TuseclBut i @
Low CH Bondscge - H.TST 308915 28 Dec 2015 Rev 9.5 Bl Dec 2016
Marker Frequency Meter Det AF 1862 (dB/m) ‘Amp/Cbl/Fitr/Pad (dB) DC Corr (dB) Correct ted Average Limit (dBuV/m) Margin Peak Limit (dBuV/m) PK Margin Azimuth Height Polarity
(GHz) Reading. Reading (dB) (dB) (Degs) (em)
(dBuv) (dBuV/m)
1 *2.39 36.95 Pk 318 -23.5 0 45.25 - - 74 -28.75 346 345 H
2 *2.388 39.28 Pk 318 -23.5 0 47.58 - - 74 -26.42 346 345 H
3 *2.39 26.41 RMS 318 -23.5 0 34.71 54 -19.29 - - 346 345 H
4 *2.381 28 RMS 317 -23.5 0 36.2 54 -17.8 - - 346 345 H

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
Pk - Peak detector
RMS - RMS detection
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REPORT NO: 12122325-E3V3
FCC ID: C90-SPMB1

DATE: 11/12/2018
IC: 10161A-SPMB1

VERTICAL RESULT

| '3RLL Fremant,5m Chamber A 3 Apr 2018 11:689:51
25 - -
Restricted Bondedge
Pro ject Number:12122325
115 Client:SRAM
ConfigiEUT + Support Equipment
Mode :Sramlink Low 2485
185 Tested by: 18629 RL
95
85
£ e 1Bl
2 75
[us]
2
65
55 I: imi dBu i
5 J
A5 it i 0 bk o YIRS AT ET TFDOR TR T TR, O T b skttt L Ao
4 3
35 S¥Y =
z.31 18.5MHz/ Z2.415
Frequency (GHz)
Range (6liz) REAUBH Ref/Attn  Del/iva Tupe Secep Pts #5upsMods Position | Range (Biz) REA/ VBl Ref/ftin  Dot/ivg Tupe Swop Pts  *5upefiods  Position
Low CH Bondedge - V. TST 38315 28 Dec 2015 Rev 9.5 @1 Dec 2816
Trace Markers
Marker Frequency Meter Det AF T862 (dB/m) Amp/Cbl/Fitr/Pad Corrected Average Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB) Reading (dBuv/m) (dB) (dBuv/m) (dB) (Degs) (cm)
(dBuv) (dBuV/m)
2 *2.329 39.23 Pk 316 -23.6 47.23 - 74 -26.77 7 269 Vv
4 *2.383 2791 RMS 31.7 -23.5 36.11 54 -17.89 - - 7 269 \2
1 *2.39 37.07 Pk 31.8 -23.5 45.37 - 74 -28.63 7 269 v
3 *2.39 26.99 RMS 31.8 -23.5 35.29 54 -18.71 - 7 269 A

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
Pk - Peak detector
RMS - RMS detection
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REPORT NO: 12122325-E3V3
FCC ID: C90-SPMB1

DATE: 11/12/2018
IC: 10161A-SPMB1

BANDEDGE (HIGH CHANNEL)

HORIZONTAL RESULT

| )’__\LL Fremont  Sm Chamber A 3 Apr ZB18 14:57-18
25
Restricted Bondedge
Project Number:12122325
115 Clisnt i SRAM
Config EUT + Support Equipment
Mode:Sramblink High 2475
185 Tested by: 18629 RL
95
n
i ‘l
85 i
E
- = i
3 75
@
2
65 rt ﬁ
| ¥ Avercge Limit (dBul/m)
55 \ t
|
|
4 il bl b hlaehsi e
|
|
/! =1 _4
35 Mttt B e e L e Y e e O T T L N
2.46 18. 3MHz/ 2.563
Frequency (GHz3
Range (GHz) FEULAUGY Ref/fttn  Det/fvg Tupe Sweap Pts  #5ws/Mode Fosition | Range (GHz) ROW UL Ref/Atin  Det/fug Tupe Suee Fis  toups/fode Fosition
112962563 INC-EABV/IM  1BI1Z FEAK/Far PegGRKS)  fnsec(futa) BB  MAXH 220 degs | 22,46-2 .55 HOGIE/M 18312 AUER/Par fug(RNS)  fmsect W0 QA 226 dege
High CH Bandedge - H.TST 38915 28 Cec 2015 Rev 9.5 @1 Dec 2816
Marker Frequency Meter Det AF T862 (dB/m) Amp/Cbl/Fitr/Pad (dB) DC Corr (dB) Correct ted Average Limit (dBuV/m) Margin Peak Limit (dBuV/m) PK Margin Azimuth Height Polarity
(GHz) Reading Reading (dB) (dB) (Degs) (em)
(dBuV) (dBuV/m)
1 *2.484 371 Pk 323 234 0 46 - 74 28 228 146 H
3 *2.484 26.46 RMS, 323 234 0 35.36 54 -18.64 - - 228 146 H
2 2.508 39.12 Pk 324 234 0 48.12 - 74 -25.88 228 146 H
4 2.554 28.49 RMS, 323 233 0 37.49 54 -16.51 - 228 146 H

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

Pk - Peak detector

RMS - RMS detection
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REPORT NO: 12122325-E3V3

FCC ID: C90-SPMB1

DATE: 11/12/2018
IC: 10161A-SPMB1

VERTICAL RESULT

UL Fremont,Sm Chamber A

3 Apr 2018 15:685:88

125
Restricted Bondedge
Project Number:12122325
115 Client:SRAM
ConfigiEUT + Support Equipment
Mode:SramLink High 2475
185 Tested by: 10629 RL
a5
85
e
3 75 e ni | U
5
@
2
65
55 | Average Limit (dBul/m)
2 1
| : 2
i =)
45 btitmsvilsala biniat’ M ‘M-"4«;«‘Hn,=-::'n‘.*‘:t.f-'.-s.«.'w.-{.‘;a'.'ﬂ-'..'4 ottt o A b s Y h AN WA Mene Mg i AL bR M B
4
. 3 a
35 tot {
246 18.3MH=/ 2.563
Frequency (GHz3
Range (GHz) Ronge (GHz) ROW UG Ref/Atin  Det/fug Tupe

REU/UGU

Ref/Attn  Del/Avg Tupe

Sweap

Pts  #5ws/Note FPosition

Pts  #5ups/fiode  Fosition

High CH Bondedge - U.TST 38915 28 Dec 2815

Rev 9.5 81 Dec 2816

Trace Markers

Marker Frequency Meter Det AF T862 (dB/m) Amp/Cbl/Fitr/Pad (dB) DC Corr (dB) Corrected Average Limit (dBuV/m) Margin Peak Limit (dBuV/m) PK Margin Azimuth Height Polarity
(GHz) Reading. Reading (dB) (dB) (Degs) (cm)
(dBuv) (dBuV/m)
1 *2.484 36.31 Pk 32.3 -23.4 0 45.21 - - 74 -28.79 211 397 \
3 *2.484 26.34 RMS 323 -23.4 0 35.24 54 -18.76 211 397 \
4 *2.489 28.4 RMS 324 -23.4 0 37.4 54 -16.6 - - 211 397 \
2 2.559 39.04 Pk 32.4 -23.3 0 48.14 - - 74 -25.86 211 397 \

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

Pk - Peak detector

RMS - RMS detection
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REPORT NO: 12122325-E3V3 DATE: 11/12/2018
FCC ID: C90-SPMB1 IC: 10161A-SPMB1

HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL RESULTS

| WI:I_IL Fremont,Sm Chamber A 3 Apr 2618 13:34:13
; i | Rodiated Emissions 3-Meters
Pro ject Number:12122325
185 Client: SRAM
Config EUT + Suppart Equipment
Mode:Srombink Low 2485
g5 Tested hy: 18629 RL
85
Peok Limit C(dBulU/m)
75
e
~
>
3 65
@
o .
~ Avg Limit (dBul/m)
55
45
35
25
1 [iz] 18
Freguency (GHzJ
Har (GHz) RBUSBL Ref/Aten  Det/fvg Tupe S Fis  #Sups/Mode  FPosition Hange (GHz) REAL/ VB Ref/Bttn  Det/fvg T B Fe=  tSups/Mode  Fositian
I Wbt BB e Fog®I)  Tieecthuto) 600D MG B 3bfdegs| 3310 IMC-6dB)/K  67/B PEik o gl SThapetuta) 1B K B- 3660
FCC PortISC 2.4GHz RSE.TST 30915 26 Jun 2815 Rev 9.5 @1 Dec 2816
| 1,__\UL Fremont, Sm Chamber A 3 Apr 2618 13:34:13
Rodioted Emissions 3-Meters
Pro ject Number:12122325
185 Client SRAM
Config:EUT + Support Equipment
Mode:Sromlink Low 2485
g5 Tested hy: 18629 RL
85
Peak Limit (dBul/m)
75
e
~
S
s E
o
o
~ Avg Limit (dBul/mJ
55
& 5]
4 5 A
45 3 P
a
[l E— RS RO err e S PR " - O e
25
1 [iz] 18
Freguency (GHzJ
Range (GHz) FELLAUBY Ref /it Det/fivg Tupe Suesp Fis  #5ups/Mode  Fosition | Aenge (GHz) ABAL/ VL Ref/fttn  Det/fvg Tuse = Fis  fups/fode  Fosidion
FCC PartISC 2.46Hz RSE.TST 38915 26 Jun 2815 Rev 9.5 81 Doc 2816

VERTICAL
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REPORT NO: 12122325-E3V3
FCC ID: C90-SPMB1

DATE: 11/12/2018
IC: 10161A-SPMB1

Radiated Emissions

Marker Frequency Meter Det AF 7862 (dB/m) Amp/Cbl/Fitr/Pa DC Corr (dB) Corrected Avg Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading d (dB) Reading (dBuV/m) (dB) (dBuV/m) (dB) (Degs) (ecm)
(dBuv) (dBuVv/m)

1 *4.81 46.93 PK2 342 -26.7 0 54.43 - - 74 -19.57 40 329 H
*4.81 43.4 MAv1 34.2 -26.7 0 50.9 54 -3.1 - - 40 329 H
2 *4.81 46.09 PK2 34.2 -26.7 0 53.59 - 74 -20.41 2 240 \
*4.81 42.35 MAv1 342 -26.7 0 49.85 54 -4.15 - - 2 240 \
4 *10.751 32.06 PK2 378 -18.6 0 51.26 - 74 -22.74 245 184 \
*10.746 20.67 MAv1 37.8 -18.8 0 39.67 54 -14.33 - - 245 184 \
5 *12.162 32.08 PK2 39 -19.3 0 51.78 - - 74 -22.22 351 224 \
*12.16 20.21 MAv1 39 -19.3 0 39.91 54 -14.09 351 224 \
3 7.215 31.08 Pk 35.7 -23.4 0 43.38 - 0-360 201 \
6 16.567 26.12 Pk 413 -16.8 0 50.62 0-360 101 \

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

PK2 - KDB558074 Method: Maximum Peak
MAvV1 - KDB558074 Option 1 Maximum RMS Average
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REPORT NO: 12122325-E3V3
FCC ID: C90-SPMB1

DATE: 11/12/2018
IC: 10161A-SPMB1

MID CHANNEL RESULTS

11|:I_|L Fremont,Sm Chamber A

3 Apr 2618

15:11:17

Rodiated Emissions 3-Meters

Pro ject Number:12122325
185 Client: SRAM
Config EUT + Suppart Equipment
Mode:Srombink Mid 2448
g5 Tested by: 18628 RL
85
Peak Limit (dBull/m)
75
e
~
>
3 65
a5}
o .
w Avg Limit (dBul/m)
55
45
35}
25
1 iz 18
Freguency (GHzJ
Har (GHz) RBUSBL Ref/Aten  Det/fvg Tupe S Fis  $Sups/Mode  Fos on Hange (GHz) REAL/ VB Ref/Bttn  Det/fvg T B Fes  $5ups/Mode
I MGG BB PR/ FogIS)  Tieen(luted 6000 MO B 3bfdegs| 3310 M(-6dB)/ Bk @7/0 FERk/Par fog (RHS)  STdmsccthuto) 1B KA
FCC PortISC 2.4GHz RSE.TST 30915 26 Jun 2815 Rev 9.5 @1 Dec 2816
| 1,__\UL Fremont, Sm Chamber A 3 Apr 2618 15:11:17
Rodioted Emissions 3-Meters
Pro ject Number:12122325
185 Client SRAM
Config:EUT + Support Equipment
Mode :Sromlink Mid 2448
g5 Tested by: 18628 RL
85
Peak Limit (dBull/ml
75
e
~
=2
s E
o
o
S Avg Limit CdBul/m)
55
5]
4 3
3 o
a5 O ST T
2
o
e T Y - _ocut B
25
1 iz 18
Freguency (GHzJ
Range (GHz) FELLAUBY Ref /it Det/fivg Tupe Suesp Fis  #5ups/Mode  Fosition | Aenge (GHz) ABAL/ VL Ref/fttn  Det/fvg Tuse = Fis  fups/fode  Fosidion
FCC PartISC 2.46Hz RSE.TST 38915 26 Jun 2815 Rev 9.5 81 Doc 2816

VERTICAL
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REPORT NO: 12122325-E3V3
FCC ID: C90-SPMB1

DATE: 11/12/2018
IC: 10161A-SPMB1

Radiated Emissions

Marker Frequency Meter Det AF 7862 (dB/m) Amp/Cbl/Fitr/Pa DC Corr (dB) Corrected Avg Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading d (dB) Reading (dBuV/m) (dB) (dBuV/m) (dB) (Degs) (ecm)
(dBuv) (dBuVv/m)
5 *15.955 31.87 PK2 40.4 -16.9 0 55.37 - - 74 -18.63 238 277 H
*15.958 20.92 MAv1 40.4 -17.1 0 44.22 54 -9.78 - - 238 277 H
3 *10.746 31.84 PK2 37.8 -18.8 0 50.84 - 74 -23.16 199 346 \
*10.747 21.06 MAv1 378 -18.8 0 40.06 54 -13.94 199 346 \
1 1.734 34.22 Pk 295 -23.6 0 40.12 0-360 101 H
2 1.734 3217 Pk 29.5 -23.6 0 38.07 0-360 101 \
4 13.618 26.99 Pk 39.2 -18.6 0 47.59 0-360 200 \
6 16.562 25.25 Pk 413 -16.8 0 49.75 0-360 200 \

* - 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-E3V3

FCC ID: C90-SPMB1

DATE: 11/12/2018
IC: 10161A-SPMB1

HIGH CHANNEL RESULTS

1W:UL Fremont, 5m Chamber A 3 Apr 2018 14:18: 37
Radiated Emissions 3-Meters
Fro ject Number: 12122325
185 Client:SRAM
Config:EUT + Support Equipment
Mode:Sronlink High 2479
g5 Tested by: 18629 RL
BB eeeesessmsreeeseeeeesreeeeeeeeeeeceeeesseeeeseeeessssssssssass bt eedesessssna s eessss et beneess e et bttt et
Peak Limit CdBull/r
7 L OO RSSSSSSoOSSNRASNNRPOOS SUOOOOOOONUNNN FOSSSSOOOOUUOOOON NSO SSSSSUOOusOOsOONN NOPSSSSSSOOOUOOts SURMOUROSSPPOSS SOOI SENNPSSSSISS SOUSUOOOOS SURNOOS OSSOSO
e
-~
3 65
@
o —
= Avg Limit (dBul/m)
55 . S VU NUUUUS: SRR WU S R ———
2 e
o
3
4: N L. R TS T T TN ol R
35
25
1 18
Freqguency (GHz)
Rarge () REU/UB Ref/Attn  Det/fvg Tupe Sumep Fts  #5ups/Mode  Fosition | Romge (GHz) REA/UE Ref/Btin  Det/fug Tupe Sueep Fts  ASups/Mode  Fosition
FCC PortISC 2 4GHz RSE.TST 38315 26 Jun 2815 Rev 9.5 B1 Dec 2815
1W:UL Fremont, 5m Chamber A 3 Apr 2018 14:18: 37
Radiated Emissions 3-Meters
Fro ject Number: 12122325
185 Client:SRAM
Config:EUT + Support Equipment
Mode:Sronlink High 2479
g5 Tested by: 18629 RL
BB eveesemsmsreeeseeeeeese e ceeeesseeessseeessssssssssas bttt eedessssssna s estae et b eeneess e et be ettt ettt
Peak Limit CdBull/r
7 L SO SSSSSSSOUSSNASNRPOOS SOUSOOOOONNN SSSSOOOOOUOOOON OOOSSSSSSOOOuOsovoO SNOOSSSSSSOOUUOOt SOUROUONSPPOSS SOOOOOOOUOOOE SONPSTSSISS SOUSUOOOOS SORNOTS OSSOSO
G
=
= B3
@
o A —~
= Avg Limit CdBuU/m)
[ OO OO OO NSO SO0 U OUUO SOOOUUUUONNSUUUNS SUNSOUU S SUUSUO SO NSO SO OO
1
45 g :
T P4
jbw WW

25
1
Freqguency (GHz)
[ FEUAEL Ref /Attn  Dei/f Fts  foups/Mode Fosition | Ronge (BHZ) FEU/VEU Ref/Btin  Det/fug Tupe Susep Pl fSupsiMode  Posit
1:1-3 1M(-6dB) /38 187/1 TR, futo) 6ABB  MAKH #-36Bdega| 3:3-18 N (-6d8)/ 3k ave PEAK e Frvg (RM 54naeclfuta) 18k MAXH

B-Fcegs H

FCC PortISC 2 46Hz RSE.TST 3AS15 26 Jun 2815

Rev 9.5 A1 Dec 2A16

VERTICAL
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REPORT NO: 12122325-E3V3
FCC ID: C90-SPMB1

DATE: 11/12/2018
IC: 10161A-SPMB1

Radiated Emissions

Marker Frequency Meter Det AFT862 Amp/Chl/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 *4.95 45.15 PK2 342 -27.3 0 52.05 - - 74 -21.95 41 312 H
*4.95 40.41 MAv1 34.2 -27.3 0 47.31 54 -6.69 - - 41 312 H
4 *7.426 34.79 PK2 35.6 -22.3 0 48.09 - 74 -25.91 22 201 H
*7.425 25.42 MAv1 35.6 -22.4 0 38.62 54 -15.38 - - 22 201 H
2 *4.95 46.52 PK2 342 -27.3 0 53.42 - 74 -20.58 24 217 \
*4.95 42.19 MAv1 34.2 -27.3 0 49.09 54 -4.91 - - 24 217 \
3 *7.425 36.75 PK2 35.6 -22.4 0 49.95 - - 74 -24.05 147 201 \
*7.425 28.89 MAv1 35.6 -22.4 0 42.09 54 -11.91 147 201 \
5 13.603 27.49 Pk 39.2 -18.6 0 48.09 0-360 101 H
6 16.552 26.03 Pk 413 -16.8 0 50.53 0-360 101 \

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

PK2 - KDB558074 Method: Maximum Peak

MAvV1 - KDB558074 Option 1 Maximum RMS Average
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REPORT NO: 12122325-E3V3 DATE: 11/12/2018
FCC ID: C90-SPMB1 IC: 10161A-SPMB1

9.2. FUNDAMENTAL FREQUENCY RADIATED EMISSION

Frequency Meter Det AF T862 (dB/m) Amp/Cbl/Fitr/Pa Corrected Avg Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading d (dB) Reading (dBuV/m) (dB) (dBuv/m) (dB) (Degs) (cm)
(dBuv) (dBuv/m)
80.8 PKFH 319 -23.4 89.3 - - 114 -24.7 100 312 H
2.405 80.3 VALT 319 -23.4 88.8 94 -5.2 - - 100 312 H
82.32 PKFH 31.9 -234 90.82 - - 114 -23.18 7 246 \
81.88 VAIT 319 -23.4 90.38 94 -3.62 - - 7 246 \
82.33 PKFH 321 -23.3 91.13 - - 114 -22.87 100 250 H
244 81.82 VALT 321 -23.3 90.62 94 -3.38 - - 100 250 H
83.57 PKFH 321 -23.3 92.37 - - 114 -21.63 355 258 \
83.05 VALT 321 -23.3 91.85 94 -2.45 - - 355 258 \%
80.36 PKFH 323 -23.3 89.36 - - 114 -24.64 297 261 H
2475 79.89 VAIT 323 -23.3 88.89 94 -5.11 - - 297 261 H
83.54 PKFH 323 -23.3 92.54 - - 114 -21.46 312 311 \
83.01 VALT 323 -23.3 92.01 94 -1.99 - - 312 311 \

PKFH - FHSS: RB=1MHz VB=3 x RB, Peak
VAILT - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration
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REPORT NO: 12122325-E3V3 DATE: 11/12/2018
FCC ID: C90-SPMB1 IC: 10161A-SPMB1

9.3. Worst Case Below 30MHz

SPURIOUS EMISSIONS BELOW 30 MHz (WORST-CASE CONFIGURATION)

FACE ON AND FACE OFF PLOTS

| UL Fremant,5n Chonber B
3 T T
; RF Emissions

Project Number: 12122325
Clisnt:SRAM

Peak. Linlt (dBulim)

P Limik CdBul/md |

(dBulalt=)

-50

BUE1 1
Freguency (MHz)

Rangs iz} RELAUBU Ref/Attn  Detivg Type Sueep Pla  Fopsifods Fosilion Range Oz BB Ref/httn  Det/fivg Tupe

FCC 15.209 Below 3BMHz.TST 38915 24 Dot 2817

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-E3V3 DATE: 11/12/2018
FCC ID: C90-SPMB1 IC: 10161A-SPMB1

Below 30MHz DATA

Marker Frequency Meter Det Loop cbl Dist Corrected Peak Margin Avg Limit Margin Peak Margin Avg Limit Margin Azimuth
(MHz) Reading Antenna (dB) Corr Reading Limit (dB) (dBuV/m) (dB) Limit (dB) (dBuV/m) (dB) (Degs)
(dBuV) (dB/m) 300m (dBuVolts) (dBuV/m) (dBuv/m)
1 05933 37.02 Pk 14.5 1.4 -80 -27.08 52.12 -79.2 32.12 -59.2 - 0-360
S .05989 37.36 Pk 14.5 1.4 -80 -26.74 52.04 -78.78 32.04 -58.78 - - - - 0-360
6 .28486 42.68 Pk 13.8 15 -80 -22.02 - - - 38.52 -60.54 18.52 -40.54 0-360
2 .29028 43.87 Pk 13.8 15 -80 -20.83 - - - - 38.36 -59.19 18.36 -39.19 0-360

Pk - Peak detector

Marker Frequency Meter Det Loop bl Dist Corrected ap Margin Azimuth
(MHz) Reading Antenna (dB) Corr Reading Limit (dB) (Degs)
(dBuv) (dB/m) (dB) (dBuVolts) (dBuv/m)
40L0g

3 1.02804 29.44 Pk 143 15 40 5.24 27.38 2214 0-360

7 1.03826 2935 3 143 15 -40 5.15 273 2215 0-360

4 450735 18.03 Pk 14.4 15 40 6.07 295 35.57 0-360

B 472743 16.73 3 14.4 15 -40 7.37 29.5 -36.87 0-360

Pk - Peak detector
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REPORT NO: 12122325-E3V3
FCC ID: C90-SPMB1

DATE: 11/12/2018
IC: 10161A-SPMB1

9.4.

Worst Case Below 1 GHz

‘:'bu_ Fremant, Sm Chamber A 18 Jon 2818 ga:22:42
Radicoted Emissions - 3 Meters
Project Number: 12122325
85 Client:SRAM
Config:EUT + Power Supply
Mode:Worst Cose
75 Tested by:45256 JB
65
55
’E ’_
3 43 OPF- i T T TR WD f :
@
o
35
25 = 2
5
'"’*\M.JM ,,M
15t A
5
38 [EE 1884
Frequency (MHz)
Rarge (1 R Ref7hitn  Tet/Avg Tupe ) Pio Towps/fods  Fosition Range (Hiz) R/ Ref/ftin  Gel/Avg Tgps ) Pis Foupetods  Fosition
1530208 T2i-BEIAN I8 PERKACoParVideo Tnseclhuta) 408G MAKH §-J66cegs H | 3:206-1608 1268 /0 B9 FERK/LogPar Uidea Jaseclho) 008 FAKH b 366idegs H
FCC Port1SC 36-1@8MH=. TST 38915 15 Jul 2614 Fev 9.5 BI Dsc 2815
‘ijL Fremont,5m Chamber A 18 Jan 2818 8a:22:42
Radiated Emissions - 3 Meters
Froject Number: 12122325
85 Client : SRAM
Config EUT + Power Supply
Mode:lWorst Case
75 Tested by:45256 JB
65
55
’E ’_
3 43 OPF- i T T TR WD f :
@
o
35
25p4 4
- o
15 e aatin s ¥ TR SO
5
38 [EE 1884
Frequency (MHz)
Rarge (1 R Ref7hitn  Tet/Avg Tupe ) Range (i) RN Ref/ftin  Gel/Avg Tgps Svoop Pio Woupetods  Fosition

Pis  45ups/fode  Position

FCC Port15C 38-18BBMHz. TST 38915 15 Jul 2814

Rev 9.5 B! Dec 2816

VERTICAL
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REPORT NO: 12122325-E3V3 DATE: 11/12/2018
FCC ID: C90-SPMB1 IC: 10161A-SPMB1

Below 1GHz Data

Marker Frequency Meter Det AF T130 (dB/m) Amp/Cbl (dB/m) Corrected QPk Limit (dBuV/m) Margin Azimuth Height Polarity
(MHz) Reading Reading (dB) (Degs) (cm)
(dBuVv) (dBuv/m)
1 47.1319 28.23 Pk 12.9 -27 14.13 40 -25.87 0-360 200 H
3 70.0029 33.99 Pk 121 -26.7 19.39 40 -20.61 0-360 100 \
2 104.5218 34.08 Pk 15.5 -26.4 23.18 43.52 -20.34 0-360 200 H
4 144.0145 32.12 Pk 16.9 -25.9 23.12 43.52 -20.4 0-360 100 \
5 348.3193 32,51 Pk 18.2 -24.8 2591 46.02 -20.11 0-360 101 H
6 374.7227 28.84 Pk 18.9 -24.9 22.84 46.02 -23.18 0-360 101 Vv

Pk - Peak detector
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REPORT NO: 12122325-E3V3
FCC ID: C90-SPMB1

DATE: 11/12/2018
IC: 10161A-SPMB1

9.5.

Worst Case 18-26 GHz

‘B:UL EMC 17 Jan 2818 23:55:45
RF Emissions
= Order Number: 12122325
E Clisnt:5RAM
Conflgurat lon:EUT + Power Supply
Made :llorst Caose
35 Tested by / 3N:45256 JB
75 Peak Limit C(dBul/m)
o
2
§
W65
5
T =5 Avg Limit CdBul/m)]
s
5
o
5
3 4
I
3
35
25
=
18 26
Frequency (GHz)
Range (GH) REU/UE Ref/Atn  Det/hug Tape Sueep Ple  oups/Mode  Label Range (BH) RELEN Ref7hiin  Det/fvg Tope Sueep Prs  owpe/ode  Lobel
1115-26 (=3B /M 87/ PEAK/LagFur-Uideo  [4meecChuta) 9BE1  MAXK Herizantal
15-266Hz Test.TST 30915 6 Jon 2815 Rev 9.5 19 Oct 2816
‘B:UL EMC 17 Jan 26818  23:55:45
RF Emi=ssians
= Order Number: 12122325
E Clisnt:5RAM
Conflgurat lon:EUT + Power Supply
Made :llorst Cose
35 Tested by / 5N:45256 JB
75 Peak Limit CdBul/m)
E
o
2 65
4
0
E
- S| Avg Limit CdBul/m)
3 5
hat
3
5
2 4
2 6
4 a
L] PR IR R TYIOr 4 g. i gl
25
=
18 26
Frequency (GHz)
Range (BH) REU/VE Ref/Aiin Dot Tape Sueep Pl oups/Mode  Label Range (R RELAEH Ref7iin  Det/fvg Tope Sueen Prs  owps/ode  Lobel
15-266Hz Test.TST 30915 6 Jon 2815 Rev 9.5 19 Oct 2816

VERTICAL

Page 33 of 36

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-E3V3 DATE: 11/12/2018
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 19.32 36.87 Pk 324 -25.1 -9.5 34.67 54 -19.33 74 -39.33
2 21.028 38.35 Pk 325 -25.3 -9.5 36.05 54 -17.95 74 -37.95
3 22.496 39.59 Pk 334 -24.8 -9.5 38.69 54 -15.31 74 -35.31
4 19.471 37.27 Pk 325 -24.8 -9.5 35.47 54 -18.53 74 -38.53
5 21.404 36.71 Pk 33.1 -25.6 -9.5 34.71 54 -19.29 74 -39.29
6 22.8 38.66 Pk 33.2 -25.1 -9.5 37.26 54 -16.74 74 -36.74

Pk - Peak detector
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