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FCC ID: C90-FDB1 IC: 10161A-FDB1

1. ATTESTATION OF TEST RESULTS

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

EUT DESCRIPTION: Front Derailleur with AIREA and BLE Radios
MODEL.: 12810
SERIAL NUMBER: 1122010020 (Conducted); 1122010029 (Radiated)
DATE TESTED: May 18 — 25, 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: Prepared By:

T f-'— \"‘ Al :

Jﬁ{\w A :},': e

o ."I e
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: 12292066-E2V2 DATE: 6/27/2018
FCC ID: C90-FDB1 IC: 10161A-FDB1

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 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, Fremont, California, USA. Line conducted emissions are measured only at the
47173 address. The following table identifies which facilities were utilized for radiated emission
measurements documented in this report. Specific facilities are also identified in the test results
sections.

47173 Benicia Street 47266 Benicia Street
<] Chamber A (ISED:2324B-1) Chamber D (ISED:22541-1)
[X] Chamber B (ISED:2324B-2) Chamber E (ISED:22541-2)
[ ] Chamber C (ISED:2324B-3) Chamber F (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 Canada company address code 22541 with site numbers 22541 -1 through 22541-5,
respectively.

UL Verification Services Inc. is accredited by NVLAP, Laboratory Code 200065-0. The full
scope of accreditation can be viewed at http://nist.gov/standards/scopes/2000650.htm.

Page 6 of 43

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.


https://www-s.nist.gov/niws/index.cfm?event=directory.detail&labId=272&programId=0&singleResult=true&csrfToken=9946044A6568D6F4FD89A434B870863D10711FBD

REPORT NO: 12292066-E2V2 DATE: 6/27/2018
FCC ID: C90-FDB1 IC: 10161A-FDB1

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 gﬁﬂsHeZRadfated Dl-sturbance, 30 5.36 dB
\{\é%rosttg;iggolréa&ﬁtzed Disturbance, 4.32 dB
16000 10 26000 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: 12292066-E2V2 DATE: 6/27/2018
FCC ID: C90-FDB1 IC: 10161A-FDB1

5. EQUIPMENT UNDER TEST

5.1. DESCRIPTION OF EUT

The EUT is a Front Derailleur with AIREA and BLE Radios, powered by 7.4v, 2.2wh Li-lon
battery.

5.2. MAXIMUM OUTPUT POWER

The transmitter has a maximum peak 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 4.07 2.55 3.82 2.41
5.3. DESCRIPTION OF AVAILABLE ANTENNAS

The radio utilizes a chip antenna, Johanson Technology 2450AT18B100E, with a maximum
gain of 0.5dBi.

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: 12292066-E2V2

FCC ID: C90-FDB1

DATE: 6/27/2018
IC: 10161A-FDB1

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 7.4v, 2.2wh Li-lon battery. The iPod Touch wirelessly sends

commands to the EUT.
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REPORT NO: 12292066-E2V2 DATE: 6/27/2018
FCC ID: C90-FDB1 IC: 10161A-FDB1

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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SETUP DIAGRAM FOR RADIATED TESTS

Remaote

Radiated

L1

Spectrum Analyzer
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FCC ID: C90-FDB1 IC: 10161A-FDB1

6. MEASUREMENT METHOD

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

6 dB BW: KDB 558074 D01 v04, Section 8.1.
Output Power: KDB 558074 D01 v04, Section 9.1.3.

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

Out-of-band emissions in non-restricted bands: KDB 558074 D01 v04, Section 11.0.

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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REPORT NO: 12292066-E2V2
FCC ID: C90-FDB1

DATE: 6/27/2018
IC: 10161A-FDB1

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 Keysight N9030A T1210 | 07/17/17 | 07/17/18

Spectrum Analyzer Keysight N9030A T1113 | 12/21/17 | 12/21/18

Spectrum Analyzer Keysight N9030A T1454 | 01/08/18 | 01/08/19

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

GHz

Antenna, Horn, 1-18GHz ETS Lindgren 3117 T862 | 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

Antenna, Active Loop 9kHz — Com-Power AL-130R T1866 | 10/10/17 | 10/10/18

30MHz

Antenna, Horn, 18-26.5GHz ARA MWH-1826/B T449 | 06/12/17 | 06/12/18

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 T413 | 06/22/17 | 06/22/18
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 8.2, Mar 21, 2018
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REPORT NO: 12292066-E2V2

FCC ID: C90-FDB1

DATE: 6/27/2018
IC: 10161A-FDB1

8. ANTENNA PORT TEST RESULTS

LIMITS

None; for reporting purposes only.

PROCEDURE

ON TIME AND DUTY CYCLE

KDB 558074 Zero-Span Spectrum Analyzer Method.

ON TIME AND DUTY CYCLE RESULTS

Mode ON Time| Period |Duty Cycle Duty Duty Cycle 1/B
B X Cycle Correction Factor | Minimum VBW
(msec) | (msec) | (linear) (%) (dB) (kHz)
SRAMLINK 1.000 1.000 1.000 100.00% 0.00 0.010
DUTY CYCLE PLOTS
DUTY CYCLE AIREA
5 Agilent 18:53:25 May 13, 2013 RL |Freq/ChanneI
APY8.2003211%),39085, Conducted B a Mkrz 801 ms Center Freq
Eef 20.2 dBm Atten 30 dB 8.4 dB 5 44000008 Gl
Peak I i
Log Y
14 StartFreq
dB/ 2.44080008 GHz
gfé‘st
dB Stop Freqg
2.44000800 GHz
CF Step
8.00000808 MHz
#PAwy Auto Man
Center 2,440 A0G GHz Span @ Hz
Res BH & MHz sUBMW 50 Mz Sweep 108 ms (1861 pis) |[ gggg%g@fg Sﬁ:
Marker Trace Type ¥ Axis Amplitude )
1R 12 Tima 18 me 3.88 dBm
1 1) Ti g8.1 -8.89 dB ;
2; 1 T:mz 18 22 3.81 dBm Slgnal Track
Za ek Tins 88.1 me B.84 dB On Off]
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REPORT NO: 12292066-E2V2
FCC ID: C90-FDB1

DATE: 6/27/2018
IC: 10161A-FDB1

8.2. 99% BANDWIDTH

LIMITS

None; for reporting purposes only.

RESULTS
Channel Frequency 99% Bandwidth
(MH2z) (MHz)
Low 11 2405 2.3735
Middle 18 2440 2.3902
High 26 2480 2.4969
Agilent 23:06:44 May 18, 2018 L Freq/Channel ¥ Agilent 22:57:55 May 18, 20818 L Freq/Channel
| ] |
Th Frea  Z.005 57 Trig Free || , Somor Fred ThFreq .42 0 Trig Free || , Somter Fred
Occupied Bandwidth Averages: 20 I Occupied Bandwidth |ﬂverages: 20 I |
| Start Freq| Start Freq|
APw8.2(832118),39005, Conducted B 246750080 GHz APv3.2(832118),39905, Conducted B 243756000 G
Ref 28 dBm #Atten 30 dB Ref 28 dBm #Atten 38 dB
4Samp T T T Stop Freq #Samp T T T Stop Freq|
Loy | | I 240750008 GHz| Log I I | 2.44250000 GHz]
10 S UPETRE —— 10 el
B/ ) il ¢ CFstep| | [as/ ] i P CF Step)
ffst [ hil Bl 500.000000 kHz Offst 500000000 kHz
ISR i I i {Rute Man| 9.5 Q] i T ||| uto Man
B | I i dB I I |
I } I Freq Offset } } I Freq Offset
Center 2.405 B89 CHz Soan & 1z || Hz Center 2.046 088 GHz Spen 5 WAz || O Hz
#Res BH 36 kHz #UBH 118 kHz #Sneep 100 ms (1001 pts) #Res BH 36 kHz #UBH 118 kHz #5weep 100 ms (1001 pts)

- - 5 5 Signal Track - - - - Signal Track
Occupied Bandwidth Occ BH X Pur  99.80 1 |[ln, 0f4] Occupied Bandwidth Oce BH % Pur  99.00 ¥ |[lg, off]
23735 MHz * dB -26.00 dB 2.39@2 MHz ® dB -26.00 dB

Transmit Freq Error  -26.944 kHz Transmit Freq Error  -33.889 kHz
% dB Bandwidth 3.817 MHzx ® B Banduidth 4.833 MHz*
|
i Agilent 22:46:58 May 18, 2018 L Freq/Channel
| ]
Th Frea 245 oz Trig Fres || , Conter Freq

Occupied Bandwidth

2.43000000 GHz

Auverages: 20 I

| Start Freq
2.47500008 GHz

APv8.2(032118),39065, Conducted B

Ref 20 dBm #ftten 30 dB
+Samp Stop Freq
Log 2.48500000 GHz
16
dB/ = CF Step|
Offst Ed i 1] i 1. MHz
0.0 [ e f] P T Auto Man|
B Auld T AL | I LI bl ——————
i ‘F } } } } } {| Freqoffset
Center 2.450 68 GHz Span 16 1z || Hz
#Res BH 39 kHz #YBW 120 kHz #Sweep 100 ms (1601 pts)

- - - - Signal Track
Occupied Bandwidth Occ BH % Pur  99.80 1 |lip, 0ff
2 4969 MHz ®x dB -26.80 dB
Transmit Freq Error  -38.919 kHz
% dB Bandwidth 4.046 MHz*

HIGH CHANNEL
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REPORT NO: 12292066-E2V2 DATE: 6/27/2018
FCC ID: C90-FDB1 IC: 10161A-FDB1

8.3. 6 dB BANDWIDTH
LIMITS
FCC §15.247 (a) (2)
RSS-247 5.2 (a)

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

RESULTS
Channel Frequency | 6 dB Bandwidth | Minimum Limit
(MHZz) (MH2z) (MHZz)
Low 11 2405 1.548 0.5
Middle 18 2440 1.527 0.5
High 26 2480 1.590 0.5
# Agilent 23:06:09 May 18, 2018 L Freg/Channel 3% Agllent 22:57:18 May 18, 2618 L Freg/Channel
APYE.20032118),39085, Conducted B a Ml 1.548 MHZ] APv8.2(832118),39005, Conducted B a Mkrl 1.527 MHz
Ref 36 dBn whitten 40 dB 0.299 dp || Center Freql | Jo ;= gap #tten 40 dB -9.178 o || Center Freq
Peak 2.40500008 EHz Feck 2.4 GHZ]
Log Log
10 Start Freq 18 Start Freq|
dB/ 2.40350009 GHz| dB/ 2.43850008 GHz|
Dffst Offst
0.5 0.5
B 1R 1 Stop Freq 4B 1R 1 Stop Freq
ol 8 8 2.40650009 GHz| ol & 2. 2.44150008 GHz|
o cF step| | [ CF Step)
PAVY 93%.@@@@@@ ;Hz WPRYG R3@@.@@@@@@ Irlez
2@ Iu=tn an 2@ IIJ=tD an
Ml 52 Ml 52
53 Fo @.Freq Offs:é 3 Fs la.Freq Offsﬁs
AA AR
£0f) . £ .
Signal Track| Signal Track|
5500k f 50k
Swp On 0ff Swp On 0ff
Center 2.405 068 GHz Span 3 MHz Center 2.446 608 GHz Span 3 MHz
#Res BH 168 kHz #UBH 308 kHz Sweep 1 ms (1001 pts) #Res BW 168 kHz #UBH 386 kHz Sweep 1 ms (1881 pts)
|
3 Agilent 22:46:08 May 18, 2018 L Freg/Channel
AP8.20032118),39085, Conducted B a Mkrl 1.598 MHZ]
Ref 30 dBm Whtten 46 dB -8.339 dp || Center Freq
+Peak 2.4 Hz)
Log
i StartFreq
dB/ 2.47850080 GHz
OFfst
0.5
dB iR 1 StopFreq
ol L3 £ 2.481500088 GHz
M CF Step)
\Pive RS@@.@@@@@@ ;Hz
20 (it kil
ML 52 Freq Offset
53 FS . Hz
AR
£(F) .
550k Signal Track
Swp On OFf
Center 2,450 668 GHz Span 3 MHz
#Res BH 166 kHz #UBW 300 kHz Sweep 1 ms (1001 pts)
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REPORT NO: 12292066-E2V2 DATE: 6/27/2018
FCC ID: C90-FDB1 IC: 10161A-FDB1

8.4. OUTPUT POWER

LIMITS

FCC 815.247 (b) (3)
RSS-247 5.4 (d)
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: 5/18/2018
Channel Frequency Peak Power Limit Margin

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

Low 11 2405 4.07 30 -25.93
Middle 18 2440 3.98 30 -26.02
High 25 2475 3.83 30 -26.17
High 26 2480 2.72 30 -27.28
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REPORT NO: 12292066-E2V2

FCC ID: C90-FDB1

DATE: 6/27/2018
IC: 10161A-FDB1

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: 39005 RA
Date: 5/18/2018
Channel Frequency AV power
(MH2) (dBm)
Low 11 2405 3.82
Middle 18 2440 3.68
High 25 2475 3.60
High 26 2480 2.45
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REPORT NO: 12292066-E2V2 DATE: 6/27/2018
FCC ID: C90-FDB1 IC: 10161A-FDB1

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
Channel | Frequency PSD Limit Margin
(MHz) | (dBm/3kHz)| (dBm/3kHz) (dB)
Low 11 2405 -11.490 8 -19.49
Middle 18 2440 -11.468 8 -19.47
High 26 2480 -10.632 8 -18.63
W% Agilent 23:10:03 May 18, 2018 L Freq/Channel 3% Agilent 23:01:51 May 18, 2818 L Freq/Channel
APw8.2(832118),39805, Conducted B Mkrl 2.484 931 GHz APv3.2(832118),39905, Conducted B Mkrl 2.440 939 GHz
Ref 20 dBim #hitten 30 dB -11.490 dbn ||, Center Freql | oot op 4an #fitten 30 dB ~11.468 dBn || , Center Freq
Dok 246500000 GHz Peck 2.4 GHz
Log Log
10 Start Freq 18 Start Freq|
dB/ 2.48350000 GHz dB/ 2.43850000 GHz
0ffst Offst
SBS 5 Stop Freq 355 5 Stop Freq
ol 2.40650009 GHz| ol 2.4415090@ GHz]
i cF step| | | CF Step
I HE?@.@@@@@@ i;qHz wPRva | 93?@.@@@@@@ th
100 (e = | e S =
Ml 52 | 52
53 Fs | La.Freq Offsﬁ: 53 Fe la.Freq Uffstﬁ:
AR | AR
f;é)@k | Signal Track ::g)@k Signal Track
Snp ! On 0ff Sep On 0ff
]
Center 2.405 806 GHz Span 3 MHz Center 2.448 000 GHz Span 3 MHz
#Res BH 3 kHz #UBH 9.1 kHz  Sweep 318.3 ms (1001 pts) #Res BH 3 kHz #VBH 9.1 kHz  Sweep 318.3 ms (1001 pts)
|
LOW CHANNEL MID CHANNEL
3% Agilent 22:49:47 May 18, 2018 L Freg/Channel
AP8.2(832118),39805, Conducted B Mkrl 2.486 488 GHz
Ref 20 dBm *Atten 30 dB -10.632 B || , CeNter Freg
#Peak 2 GHz]
Log
168 StartFreq
dB/ 2.47850800 GHz
Offst s
SBS . StopFreq
ol 2.43150080 GHz
I CF Step
<P s HB@@.@@@@@@ i;qHz
100 S il
ML 52 Freq Offset
53 FS o Uz
AA
g?@k Signal Track
Serp On OFf
Center 2.480 008 GHz Span 3 MHz
#Res BH 3 kHz #UBH 9.1 kHz  Sweep 318.3 ms (1001 pts)
HIGH CHANNEL
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REPORT NO: 12292066-E2V2 DATE: 6/27/2018
FCC ID: C90-FDB1 IC: 10161A-FDB1

8.7. CONDUCTED SPURIOUS EMISSIONS

LIMITS

FCC §15.247 (d)
RSS-247 5.5

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

TEST PROCEDURE

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

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

RESULTS

Page 20 of 43

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: 12292066-E2V2
FCC ID: C90-FDB1

DATE: 6/27/2018
IC: 10161A-FDB1

Agilent 23:18:37 May 18, 2018

L Freq/Channel

3 Agilent 23:11:38 May 18, 2018

L Freg/Channel

APva 208521 15,30005, Conducted © Wkrl 2.484 57 G AFva.20052115),59005, Conducted B Wkrd 25,842 G
Ref 28 dBn Whitten 36 dB 1.21 dBn || , Center Freq Ref 36 dBn #hitten 48 dB -39.512 dbn || | Center Freq
ook = GHz, ek I 133150608 GHz,
Log 6] Log ‘
18 | StartFreq 19 T StartFreq
dE/ 2.39500000 GHz 4B/ 38, Hz
0ffst [ 0ffst
S'BS 3 “ Stop Freq 355 Stop Freq
b || 24050008 che o ol 2. GHz
P (T crsten] | [° FI: I CF Step
108663509 MHz  —— e e 1 259700608 GHz,
#PAvg Futo Man #Phvg | ‘ | | ‘ ‘ | | ‘ Auto Man
Center 2.400 86 GHz Span 18 MHz Start 38 MHz Stop 26.800 GHz
4Res BH 160 kHz WUBH 308 kHz Sween 1 ns (1001 pts) || Freq 0ff5‘:§ WRes BH 108 kHz #JBM 300 KHz  Sweep 2.482 5 (8137 prsy |[ Freq Uffsﬁg
Markar Trace Type * Ruie Amplitude ) Marker Trace Type * Axie Amplitude )
1 [ 5] Freq 2.484 87 GHz 1.21 dBm 1 [$5) Freq 2.485 GHz -8.54 dBm
. @ pm e ant | st (|2 Do b i | signalTrack
h ’ ’ On O] 1 2 Freq 25,042 GHz -39.61 dEn On Off]
|

LOW CHANNEL 11 BANDEDGE

OUT-OF-BAND LOW CHANNEL 11

# Agilent 23:02:43 May 18, 2018 L Freq/Channel 3% Agilent 23:03:46 May 18, 2818 L Freq/Channel
APw8.2(832118),39805, Conducted B Mkrl 2.439 86 GHz| APv3.2(832118),39905, Conducted B Mkrd 24978 GHz|
Ref 20 dBm Wiltten 30 dB 1.34 dbn ||, Center Freql | foop g 4oy wfitten 40 dB -46.099 o || Center Freq
Wl 2. ozl | vpaek | 130150000 GHz
Log Log ‘
18 ) StartFreq 19 1 StartFreq
dB/ A 2.43500000 GHz dB/ 30. MHz
0ffst Offst
0.5 0.5
4B Stop Freq 4B Stop Freq|
ol 2.44500008 GHz| ol 3 26. GHz
<
déij CF Step déﬁ'? 2|2 L ) ‘ CF Step
o 1. Mz SN csniiien; o et N SR AN 2.59700800 GH]
o M I e O s S g Mol
M1 52 Start 38 MHz Stop 26.000 GHz
53 FS | 0 Freq mfsﬁ: 4Res EH 100 kHz #UBM 300 KHz  Sweep 2.482 5 (8187 prsy |[ Freq Uffsﬁg
pars - Marker  Trace | Type ¥ fxis Anplitude -
£ g B 1 R OB = i
. re 580 Hz -52.21 din .

30k Signal Track 3 b Freq 7.328 GHz ~4758 den Signal Track
Swp f (n Off] 4 15 Frea 24,578 BH= 4618 dBn (n O]

|
Center 2.440 00 GHz Span 18 MHz
#Res BH 108 kHz #UBH 300 kHz Sweep 1 ms (1001 prs)

IN-BAND REFERENCE LEVEL

OUT-OF-BAND MID CHANNEL 18

W% Agilent 22:50:48 May 18, 2018 L Freq/Channel 3% Agilent 22:51:57 May 18, 2818 L Freq/Channel
AP, 20032118),39005, Conducted B kil 2479 74 Gz APvE.2(032118), 39085, Conducted B Wkrd 25,081 G
Ref 28 dBm Whitten 36 dB 8.44 dBn || , Center Freq Ref 36 dBn #hitten 48 db -49.157 don || | Center Freq
s 2 48350006 GHz \Pock I 136156009 GHz|
Log 1 Log
10 2 Start Freq 16 J Start Freq|
GBS |- 2.47550008 GHz 4B/ 30, Mz
0ffst Offst
5.5 6.5
B 5 Stop Freq 4B Stop Freq
o 2.48850000 GHz o I 2 Ghz
-19.6 -19.6 5
B CF Step B A e ; ) } ; CF Step
o 1.60606606 MHz I ! il \ | [ | 259706000 GHz|
M TSN e O A B g Hon
Center 2.483 56 GHz Span 18 MHz Start 30 MHz Stop 26.800 GHz
4Res BH 160 kHz WUBH 300 kHz Sween 1 ms (1001 pts) || Freq foses WRes BH 100 kHz #UBM 300 KHz  Sweep 2.482 5 (8187 prsy |[ Freq Uffsﬁg
Markar Trace Type * Ruie Amplitude ) Marker Trace Type * Axie Amplitude )

1 1) Freq 2,479 74 GHz .44 dBm 1 (5] Freq 2.488 GHz -1.34 dBm

2 1) Fi 2.483 87 GH: -35.57 dBi i 2 (e8] F 4.968 GH -56.31 dB i

3 Y Freq 2483 50 o 1225 dem Signal Track 3 b Freq 7,040 o “2g.76 d8n Signal Track

(n Off] 4 15 Frea 25,881 GH= 4615 dBn (n O]

HIGH CHANNEL 26 BANDEDGE

OUT-OF-BAND HIGH CHANNEL 26
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REPORT NO: 12292066-E2V2

FCC ID: C90-FDB1

DATE: 6/27/2018
IC: 10161A-FDB1

9. RADIATED TEST RESULTS

9.1. LIMITS AND PROCEDURE

LIMITS

FCC §15.205 and §15.209

RSS-GEN, Section 8.9 and 8.10.

Frequency Range Field Strength Limit Field Strength Limit
(MHz) (uvV/im)at3m (dBuV/m) at 3m
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: 12292066-E2V2
FCC ID: C90-FDB1

DATE: 6/27/2018
IC: 10161A-FDB1

9.2.

TRANSMITTER ABOVE 1 GHz

BANDEDGE (LOW CHANNEL 11)

HORIZONTAL RESULT

12

._\U— Fremont,5m Chamber A

Restricted Bandedge

13 Moy 2018 1@:44:33

Project Number: 12292866
13 |Client :SRAM
Config:EUT Only
Mode ! SRAMLink_BE_Z485 MHz
185 | Tested by:GE4357B
o5 )
B85 1N
~ I
E { |
3 75 [
@ IR
o | \\
= { \
/o
ol Average Einit i FAB R
P NNy
5 WL o
A5 et ool o bl bt A s ! | o
J ¥ st A A il “ G Ll i ¥ —f” .
v k!
W
s i RV R o MO
2. 31 18 . 5MH=z/ 2,415
Freguency (GHz]
f"'f?;‘if”lis ‘S?Jéul‘ly m‘n‘n EE::;I:]F?.-E?;-W:. ‘i::?mw %50 Foupa/lod :rqu:; | Farge G REUEU Rol/fitin Dolffg Type ~ Guoeg  Fho " upu/tade Fosition
Low CH Bondsdge - H.TST 38915 28 Dec 2015 Rev 9.5 B Dec 2816
Trace Markers
Marker Frequency Meter Det AF T862 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 36.93 Pk 31.8 -23.4 45.33 74 -28.67 170 215 H
2 *2.379 39.41 Pk 317 -23.4 47.71 - 74 -26.29 170 215 H
3 *2.39 28.08 RMS 31.8 -23.4 36.48 54 -17.52 170 215 H
4 *2.39 28.43 RMS 31.8 -23.4 36.83 54 -17.17 170 215 H

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
Pk - Peak detector
RMS - RMS detection

Page 23 of 43

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: 12292066-E2V2
FCC ID: C90-FDB1

DATE: 6/27/2018
IC: 10161A-FDB1

VERTICAL RESULT

| SUL Fremont, Sm Chomber A 13 Moy 2018 1@:52:58
- Restricted Bandedge
Project Number: 12292866
13 |Client :SRAM
Config:EUT Only
Mode ! SRAMLink_BE_Z485 MHz
185 | Tested by:GE4357B
95
85
K
3 75
o
2
65
s5)...Ayenage Limit N ‘ N
i o
: ) L "
H H E,‘ | g Wiy
A5 bagidilaagipi oM enb i b e g R s Mo et A S
: I &
b
35 &
2. 3l 14 . 5MH=/ 2.415
Frequency (GHz)
Rangs (GAz) REU/UBU Ref/Attn  Dat/Avg Type Sueep Fts d5upaifods  Posilion Fange (621 U/ Ref/fttn  Dat/Avg Type Soen Fts fsupu/thds Fosition
Low CH Bondsdge - U.TST 38915 28 Dec 2015 Rev 9.5 B! Dec 2816
Trace Markers
Marker Frequency Meter Det AF T862 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) (dBuVv/m) (dB)
1 *2.39 37.02 Pk 31.8 -23.4 45.42 74 -28.58 348 150 \2
2 *2.387 38.65 Pk 31.8 -23.4 47.05 - - 74 -26.95 348 150 \2
3 *2.39 27.59 RMS 31.8 -23.4 35.99 54 -18.01 348 150 v
4 *2.39 28.49 RMS 31.8 -23.4 36.89 54 -17.11 348 150 A

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
Pk - Peak detector
RMS - RMS detection
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REPORT NO: 12292066-E2V2
FCC ID: C90-FDB1

DATE: 6/27/2018
IC: 10161A-FDB1

BANDEDGE (HIGH CHANNEL 25)

HORIZONTAL RESULT

| N)U, Fremont,5m Chamber A 19 May 2018 11:86:38
- : : Restricted Bandedge
Project Number: 12292866
115 |Client :SRAM
Config:EUT Only
Mode:SRAMLink _BE_2475 MH=z
185 | Tested by:GE43578
g5
el ~
{ 'H
Ir
B85 f i
g [
3 75 -4\
o [f 1
T |
= 71
65 }
J'j {
dBEul/m)
551 i
A‘M rd T TR T RO T LTCT Y AT TOTTR U R T ERTRR I TPUTY. TYT0 AT WAV ARTR | T IO ROPH WAL PITI VT
45 1 W A/ AN el A e . PR bty W ety
o
35 apae™ b e e T o el AR A Y s s Ty e st Ve e A P A gl
246 8. 3MH=/ 2.563
Frequency (GHz)
T R B R e e W 0 T | 0SB R Tee e S B S0
High CH Bondedgs - H.TST 38915 2B Dec 2815 Rev 9.5 B! Dec 2816
Trace Markers
Marker Frequency Meter Det AF T862 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 41.14 Pk 32.3 -23.3 50.14 74 -23.86 95 255 H
2 *2.484 41.46 Pk 323 -23.3 50.46 - 74 -23.54 95 255 H
3 *2.484 32.49 RMS 323 -233 41.49 54 -12.51 - 95 255 H
4 *2.484 32.84 RMS 323 -233 41.84 54 -12.16 95 255 H

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

Pk - Peak detector
RMS - RMS detection
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REPORT NO: 12292066-E2V2
FCC ID: C90-FDB1

DATE: 6/27/2018
IC: 10161A-FDB1

VERTICAL RESULT

| )jU_ Fremant, Sm Chamber A 13 Moy 2018 11:81:14
- Restricted Bandedge
: : H Project Number: 12292866
e ! ! ! H |C1 ient : SRAM
; ; ; Config:EUT Only
: : Mode ! SRAMLink_BE_Z475 MH=z
185 } i | i i i | Tested by:GE43578
g5
85
€
=3 75
o
2
[ —
= Limit dBul/m)
551
paAl¥ |
45 M ettt o o R oA o A, MmNt B o bt A gl Al eyl el o s st g
35
35
z . 46 ' ) 1d. 3MH=/ 2.563
Frequency (GHz)
[ Ronge (6H) AU Ref/Attn  Dat/Avg Tups ) Fts d5ups/fds FPosition | Range (M) U/ Ref/fttn  Dat/Avg Type Fts Ssupu/thds  Fosition
High CH Bondedgs - U.TST 38915 2B Dec 2815 Rev 9.5 B! Dec 2816
Trace Markers
Marker Frequency Meter Det AF T862 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 40.53 Pk 323 -233 49.53 74 -24.47 267 126 A
2 *2.484 40.64 Pk 323 -233 49.64 - - 74 -24.36 267 126 A
3 *2.484 28.54 RMS 323 -23.3 37.54 54 -16.46 267 126 v
4 *2.484 30.11 RMS 323 -23.3 39.11 54 -14.89 267 126 A

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
Pk - Peak detector
RMS - RMS detection
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REPORT NO: 12292066-E2V2
FCC ID: C90-FDB1

DATE: 6/27/2018
IC: 10161A-FDB1

BANDEDGE (HIGH CHANNEL 26)

HORIZONTAL RESULT

| N)u, Fremont,5m Chamber A 19 May 2018 11:22:12
- : : Restricted Bandedge
Project Number: 12292866
115 |Client :SRAM
Config:EUT Only
Mode:SRAMLink _EE_Z2488 MH=z
185 | Tested by:GE43578
g5
f" -
. A
- il
E /
3 95 1 \.
o 1
: [
65 - )
/ -‘I l'g Hve! Limit dBul/m)
55 f AN
! QW
45W r_;' "‘}r‘MM‘MmLy T RN PR T SH ORIV TR Y RONHPRN RN N PPRT EOVUD S0 AR TR
7 "
e hy
it e i
:,‘5-““,»“."‘-#“ . 1 At P g A e Ll et A M A N R A i e ke el P o
246 8. 3MH=/ 2.563
Frequency (GHz)
TR w i TR e e B W Baga | TPelB  abw W R s o bR R B
High CH Bondedgs - H.TST 38915 2B Dec 2815 Rev 9.5 B! Dec 2816
Trace Markers
Marker Frequency Meter Det AF T862 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 51.86 Pk 32.3 -233 60.86 74 -13.14 265 219 H
2 *2.484 51.99 Pk 323 -23.3 60.99 - 74 -13.01 265 219 H
3 *2.484 43.93 RMS 323 -233 52.93 54 -1.07 - 265 219 H
4 *2.484 43.68 RMS 323 -233 52.68 54 -1.32 265 219 H

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

Pk - Peak detector
RMS - RMS detection
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REPORT NO: 12292066-E2V2
FCC ID: C90-FDB1

DATE: 6/27/2018
IC: 10161A-FDB1

VERTICAL RESULT

| )_)U_ Fremant, Sm Chamber A 13 Moy 2018 11:27:39
- Restricted Bandedge
Project Number: 12292866
13 |Client :SRAM
Config:EUT Only
Mode ! SRAMLink_BE_Z488 MH=z
185 | Tested by:GE4357B
g5
85
€
=3 75
o
2
[ —
¥ Average Limit C(dBuU/m)
551 - e
8 "
Mo ; :
Ut s Bl A bl Al g n et e sl bl o g
35
35
> 46 8. 3MH=/ 2.563
Frequency (GHz)
Rangs (GAz) REU/UBU Ref/Attn  Dat/Avg Type ) Fts d5ups/fods Fosilion | Range (GHz) U/ Ref/fttn  Dat/Avg Type Fts fsupu/thds  Fosition
High CH Bondedgs - U.TST 38915 2B Dec 2815 Rev 9.5 B! Dec 2816
Trace Markers
Marker Frequency Meter Det AF T862 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) (dBuVv/m) (dB)
1 *2.484 49.35 Pk 323 -233 58.35 74 -15.65 88 356 A
2 *2.484 49.46 Pk 323 -233 58.46 - - 74 -15.54 88 356 A
3 *2.484 41.09 RMS 323 -23.3 50.09 54 -3.91 88 356 v
4 *2.484 42.12 RMS 323 -23.3 51.12 54 -2.88 88 356 A

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

Pk - Peak detector
RMS - RMS detection
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REPORT NO: 12292066-E2V2
FCC ID: C90O-FDB1

DATE: 6/27/2018
IC: 10161A-FDB1

HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL 11 RESULTS

| Wbu_ Fremant, Sm Chomber A 13 Moy 2018 12:34:22
Radiated Emissions 3-Meters
- Project Number: 12292866
] Cl ient: SRAM
Config:EUT Only
Mode : SRAML i nk_HARM_2485 MHz
(oY Tested by:GE43578
85
Limit cabul
75;
G
R . L, L S i
@
3 .
2 fvg Limit (dBul/md
2 .
Q o
i
L
T I S S SN SO S
| 18 18
Frequency (GHz)
Range (G} REUARU Raf/ALtn  Det/Avg Tupe ooy Pis ¥opafode Position | Range (@) REU/UB Ref/Bitn  el/Avg Tops [T Pis  HSupe/tbd  Fosition
1 1M(-525) /30 748 PEAK/Fur Rvg(HS)  Tlesec(futo) E8A0  MAXH B-360degs H 1 1MC-beB)/ 0k 87, FEEK/Pur Avg(RIS)  Slinsecivto) 18k MOM - 36didegs
FCC PartiSC 2. 4GH= RSE.TST 38915 26 Jun 2815 Rev 9.5 Bl Dec 2816

HORIZTONAL

| Wbu_ Fremant, Sm Chomber A 13 Moy 2018 12:34:22
Radiated Emissions 3-Meters
Project Number: 12292866
a5 Cl ient: SRAM
Config:EUT Only
Mode : SRAML i nk_HARM_2485 MHz
o O Tested by:GE43578
85
Limit CdBul
75;
e
T S 100 RS R SRS S
@
T
= Avg Limit (dBul/m)
55 =
g
5
a5 o 3
o N ain T B L T B e
PI=
| 18 18
Frequency (GHz)
Range (G} REUARU Raf/ALtn  Det/Avg Tupe ooy Fis ¥opafode Position | Range (@) REU/UBU Ref/Bitn  el/Avg Tops T Pis  HSupe/tb  Fosition
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REPORT NO: 12292066-E2V2
FCC ID: C90-FDB1

DATE: 6/27/2018
IC: 10161A-FDB1

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) (ecm)
(dBuv) (dBuv/m) (dB)
1 *4.811 46.64 PK2 34.2 -27.2 53.64 - 74 -20.36 23 156 H
*4.809 39.77 MAv1 34.2 -27.2 46.77 54 -7.23 - - 23 156 H
3 *12.211 31.92 PK2 39 -18.5 52.42 - 74 -21.58 12 199 H
*12.21 20.9 MAv1 39 -18.5 41.4 54 -12.6 - - 12 199 H
4 *4.809 42.87 PK2 34.2 -27.2 49.87 - 74 -24.13 289 102 v
*4.809 35.21 MAv1 34.2 -27.2 42.21 54 -11.79 289 102 A
5 9.618 36.33 PK2 36.8 -21.1 52.03 - 312 102 A
2 9.622 39.92 PK2 36.8 -21.1 55.62 21 102 H
6 13.633 32.62 PK2 39.3 -17.8 54.12 263 200 v

* - 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: 12292066-E2V2
FCC ID: C90O-FDB1

DATE: 6/27/2018
IC: 10161A-FDB1

MID CHANNEL 18 RESULTS

Hbu_ Fremant, Sm Chomber A 13 Moy 2018 12:84:41
Radiated Emissions 3-Meters
Project Number: 12292866
185 Client:SRAM
Config:EUT Only
Mode : SRAML i nk_HARM_2448 MHz
g5 Tested by:GE43578
85
Feak Limit C(dBull/m)
75;
G
R S I L i-s S iiiiiRP
@ |
g ;
= Avg Limit CdBuls/md |
2 3
"~
e
SO OOSO U OSSOSO SOUUOs SESOOOOOOOO SRS SOUSUUUOUSUSOO OSSOSO USRS SO
! 18 18
Frequency (GHz)
Range (G} REUARU Raf/ALtn  Det/Avg Tupe ooy Fis  Fopa/fods Fosition Range (@) REU/UB Ref/Bitn  el/Avg Tops [T Pis  HSupe/tbd  Fosition
1 1M(-525) /30 748 PEAK/Fur Rvg(HS)  Tlesec(futo) E8A0  MAXH B-360degs H 1 1MC-beB)/ 0k 87, FEEK/Pur Avg(RIS)  Slinsecivto) 18k MOM - 36didegs
FCC PartiSC 2. 4GH= RSE.TST 38915 26 Jun 2815 Rev 9.5 Bl Dec 2816
Hbu_ Fremant, Sm Chomber A 13 Moy 2018 12:84:41
Radiated Emissions 3-Meters
Project Number: 12292866
185 Client:SRAM
Config:EUT Only
Mode : SRAML i nk_HARM_2448 MHz
g5 Tested by:GE43578
85
FPeak Limit CdBull/m)
75;
e
3 65
@
T
= Avg Limit (dBul/m)
55 =
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o
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Frequency (GHz)
Range (G} REUARU Raf/ALtn  Det/Avg Tupe ooy Fis Fopa/fods Fosilion Range (@il2) REU/UBU Ref/Bitn  el/Avg Tops T Pis  HSupe/tb  Fosition
FCC PartiSC 2. 4GH= RSE.TST 38915 26 Jun 2815 Rev 9.5 Bl Dec 2816

VERTICAL
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REPORT NO: 12292066-E2V2
FCC ID: C90-FDB1

DATE: 6/27/2018
IC: 10161A-FDB1

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) (ecm)
(dBuv) (dBuv/m) (dB)
1 *4.879 48.19 PK2 34.1 -26.7 55.59 - 74 -18.41 18 142 H
*4.881 41.82 MAv1 34.1 -26.7 49.22 54 -4.78 - - 18 142 H
3 *15.913 32.19 PK2 40.3 -16.5 55.99 74 -18.01 33 103 H
*15.911 20.9 MAv1 40.3 -16.5 44.7 54 -9.3 - - 33 103 H
5 *4.879 46.09 PK2 34.1 -26.7 53.49 - 74 -20.51 159 103 v
*4.881 39.21 MAv1 34.1 -26.7 46.61 54 -7.39 159 103 A
4 3.467 37.57 PK2 32.7 -26.7 43.57 - 8 103 A
2 9.758 37.79 PK2 36.9 -19.8 54.89 15 103 H
6 9.758 35.96 PK2 36.9 -19.8 53.06 149 103 v

* - 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: 12292066-E2V2
FCC ID: C90O-FDB1

DATE: 6/27/2018
IC: 10161A-FDB1

HIGH CHANNEL 26 RESULTS

| Wbu_ Fremant, Sm Chomber A 13 Moy 2018 11:34:46
Radiated Emissions 3-Meters
Project Number: 12292866
185 Client:SRAM
Config:EUT Only
Mode : SRAML i nk_HARM_2488 MHz
g5 Tested by:GE43578
85
Feak Limit C(dBull/m)
75;
G
I ... - L U b B
@ |
g ;
= Avg Limit CdBuls/m) |
| 3
2
W
SO OOSO U OSSOSO SOUUOs SESOOOOOOOO SRS SOUSUUUOUSUSOO OSSOSO USRS SO
| 18 18
Frequency (GHz)
Range (G} REUARU Raf/ALtn  Det/Avg Tupe ooy Fis  Fopa/fods Fosition Range (@) REU/UB Ref/Bitn  el/Avg Tops s Pis  HSupe/tbd  Fosition
1 1M(-525) /30 748 PEAK/Fur Rvg(HS)  Tlesec(futo) E8A0  MAXH B-360degs H 1 1MC-beB)/ 0k 87, FEEK/Pur Avg(RIS)  Slinsecivto) 18k MOM - 36didegs
FCC PartiSC 2. 4GH= RSE.TST 38915 26 Jun 2815 Rev 9.5 Bl Dec 2816

HORIZTONAL

| Wbu_ Fremant, Sm Chomber A 13 Moy 2018 11:34:46
Radiated Emissions 3-Meters
Project Number: 12292866
185 Client:SRAM
Config:EUT Only
Mode : SRAML i nk_HARM_2488 MHz
g5 Tested by:GE43578
85
Feak Limit C(dBull/m)
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e
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@
T
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o
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Frequency (GHz)
Range (G} REUARU Raf/ALtn  Det/Avg Tupe ooy Fis Fopa/fods Fosilion Range (@il2) REU/UBU Ref/Bitn  el/Avg Tops T Pis  HSupe/tb  Fosition
FCC PartiSC 2. 4GH= RSE.TST 38915 26 Jun 2815 Rev 9.5 Bl Dec 2816

VERTICAL
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REPORT NO: 12292066-E2V2
FCC ID: C90-FDB1

DATE: 6/27/2018
IC: 10161A-FDB1

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) (ecm)
(dBuv) (dBuv/m) (dB)
1 * 4,959 49.58 PK2 34.2 -27.4 56.38 - 74 -17.62 358 134 H
*4.959 43.11 MAv1 34.2 -27.4 49.91 54 -4.09 - - 358 134 H
4 *4.959 47.51 PK2 34.2 -27.4 54.31 - 74 -19.69 163 104 A
*4.961 40.84 MAv1 34.2 -27.4 47.64 54 -6.36 - - 163 104 v
6 *10.769 32.45 PK2 37.8 -17.8 52.45 - 74 -21.55 112 200 v
*10.77 2091 MAv1 37.8 -17.8 40.91 54 -13.09 112 200 A
5 9.918 33.54 PK2 37.2 -20.6 50.14 - 45 103 A
2 9.922 33.58 PK2 37.2 -20.6 50.18 321 102 H
3 13.606 32.69 PK2 39.2 -17.9 53.99 291 102 H

* - 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: 12292066-E2V2 DATE: 6/27/2018
FCC ID: C90-FDB1 IC: 10161A-FDB1

9.3. WORST CASE BELOW 30MHz

SPURIOUS EMISSIONS BELOW 30 MHz (WORST-CASE CONFIGURATION)

FACE ON AND FACE OFF PLOTS

L UL Fremont,Sm Chomber 8
30 e

136

RF Emissions

Project Number: 122920866
Client:SRAM

Config:EUT Only
Mode:lorst Cose

Tested by: 16869 0

Peok Limit CdBul/m)

OF Limit d

—

T \';”‘""“"1-“+-. .

1

Frequency (MHz)

RBUA R of fiitn  Dald) S Pls  #oupaifode  Fosition Range (MHz) FEUABH Raf/Rtin  Det/Aug Tupe
|8C-XB 4 - Jfhdegs.
18kC-3eb) 67/
19C-2B)/ 30k 178

FCC 15.2A9 Below 38MHz .TST Rev 9.5 B1 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: 12292066-E2V2
FCC ID: C90-FDB1

DATE: 6/27/2018

IC: 10161A-FDB1

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)
5 .05723 39.62 Pk 14.4 1 -80 -25.88 52.43 -78.31 32.43 -58.31 0-360
1 .05747 38.29 Pk 14.4 1 -80 -27.21 52.4 -79.61 32.4 -59.61 - - - - 0-360
2 .21386 44.39 Pk 13.9 1 -80 -21.61 41.01 -62.62 21.01 -42.62 0-360
6 122645 43.34 Pk 13.9 1 -80 -22.66 40.52 -63.18 20.52 -43.18 0-360
Pk - Peak detector
Marker Frequency Meter Det Loop Antenna cbl Dist Corr Corrected QP Limit Margin Peak Limit Margin Avg Limit Margin Azimuth
(MHz) Reading (dB/m) (dB) 30m Reading (dBuV/m) (dB) (dBuV/m) (dB) (dBuV/m) (dB) (Degs)
(dBuV) (dBuVolts)
3 91906 31.79 Pk 14.1 2 -40 6.09 28.35 -22.26 0-360
7 1.09808 29.25 Pk 14.3 2 -40 3.75 26.81 -23.06 0-360
8 9.43505 25.52 Pk 14.5 5 -40 .52 29.5 -28.98 0-360
4 9.57705 17.45 Pk 14.6 5 -40 -7.45 29.5 -36.95 0-360

Pk - Peak detector
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REPORT NO: 12292066-E2V2 DATE: 6/27/2018
FCC ID: C90O-FDB1 IC: 10161A-FDB1

9.4. WORST CASE BELOW 1 GHz

9l=UL Fremont,Sm Chomber A 2818 May 22 14:24:45
Rodioted Emissions - 3 Meters
Projsct Numbse: 12292866
85 e |1 ient : SRAM
Config EUT Onl
Mode: SRAML i nk_lorst Case
75! Tasted by: 18629 RL
65
550
‘e
£
3 AS|gpRe e B
w
o
35/- 4
25y H , WM
R
5 .......
34 1668 16888
Frequency (MHz)
Rarge_(Fz) RS Raf/Aitn  Datifvg Tupm E) Fis  Foupa/fode Fosition Tonge (50 U Ref/Atin  DeliAvg Tupe ) Pl Foups/fiods  Ponition
1:33-200 128 (-6alB)/ 1M 97718 FEAK/LogFur—idec  Imseclfutc) 4838 MAKH B-3tBckqs H 3: 2081880 128k(-6dB)/1N 97718 FER/LogPur-Uideo  Jmsec(futc) 8068 MAH B-358degs H
FCC Port{5C 38-1B88HHz . 15T Rev 9.5 B3 Hay 2018
9l=UL Fremont,Sm Chomber A 2818 May 22 14:24:45
Rodioted Emissions - 3 Meters
Projsct Numbse: 12292866
85 |l ient : SRAM
Config EUT Onl
Mode: SRAML i nk_lorst Case
75! Tasted by: 18629 RL
E5
55 . H S
nE ’_
£
3 AS| @Rt B b
w
o
35}~ &
3 M
25} : : : ‘ :
fra g ; ; / : ;
iy i 4 | MWW-WM M 5 % ‘
h i 9 ; p : I
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N""w—, Lo J-,.,.\-.ﬂ'""“’"”""’“’”m e T
5
[z] i 188 1808
Frequency (MHz)
Farge (FHz] TR Ref/Atln  Dst/fvg Tupe Suer Fla  Fowpa/Mode  Position Ronge (HHiz) TGl Faf/fiin  Dsi/ivg Tops ) Phe  #Gups/Mode  Pomition
FCC PartiSC 38-1B@EHHz . T5T Rev 9.5 83 Hoy 2818

VERTICAL
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REPORT NO: 12292066-E2V2 DATE: 6/27/2018
FCC ID: C90-FDB1 IC: 10161A-FDB1

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)
(dBuv) (dBuv/m)
2 * 996.4035 29.14 Pk 27.1 -22.5 33.74 53.97 -20.23 0-360 200 H
6 *991.1028 28.82 Pk 27.1 -22.6 33.32 53.97 -20.65 0-360 100 Vv
3 30.9352 30.09 Pk 245 -27.3 27.29 40 -12.71 0-360 100 Vv
4 66.3469 32.34 Pk 121 -26.8 17.64 40 -22.36 0-360 100 Vv
5 70.0029 33.97 Pk 121 -26.7 19.37 40 -20.63 0-360 100 Vv
1 70.0454 31.28 Pk 12.1 -26.7 16.68 40 -23.32 0-360 100 H

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
Pk - Peak detector
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REPORT NO: 12292066-E2V2 DATE: 6/27/2018
FCC ID: C90-FDB1 IC: 10161A-FDB1

9.5. WOSRT CASE 18-26 GHz

\B:UL EMC 24 May 2818 B8:29:34
RF Emissions
- Order Numker 12292866
3 Clisnt :SRAM
Conflguratlon:EUT Only
Mods:Worst Coss 18-26GHz
a5 Tested by / SN: 16863 06
75 Peak Limit (dBul/m)
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T 2
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1:18-26 HC3E)/ B PEAKALogPur—ideo  Insec(futa) BB HAKH Horizantal
18-26GHz Test.TST 38915 6 Jon 2815 Rev 9.5 19 Dot 2016
‘QEUL EMC 24 Moy 2818  B9:29:34
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E Client i SRAM
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- 65
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Range (BHz) REUAB Ref/fitin  Cetdvg Typo Sucep Fis foups/Mods Lobel Ronge (6Hz) REW/UBY Raf/fittn  Det/fvy Tupe Sucep Pts tomofMode Lubol
18-26GHz Test.TST 38915 6 Jon 2815 Rev 9.5 19 Dct 20165

VERTICAL
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REPORT NO: 12292066-E2V2 DATE: 6/27/2018
FCC ID: C90-FDB1 IC: 10161A-FDB1

18 — 26GHz DATA

Marker Frequency Meter Det T449 AF (dB/m) Amp/Cbl (dB) Dist Corr (dB) Corrected Avg Limit Margin Peak Limit PK Margin
(GHz) Reading Reading (dBuv/m) (dB) (dBuv/m) (dB)
(dBuv) (dBuVolts)
1 18.952 35.78 Pk 324 -24.9 -9.5 33.78 54 -20.22 74 -40.22
2 21.037 39.74 Pk 33.2 -25.2 -9.5 38.24 54 -15.76 74 -35.76
3 24.079 45.57 Pk 339 -24.3 -9.5 45.67 54 -8.33 74 -28.33
4 18.219 34.08 Pk 32.2 -25.4 -9.5 31.38 54 -22.62 74 -42.62
5 21.359 39.98 Pk 33.1 -25.5 -9.5 38.08 54 -15.92 74 -35.92
6 23.436 45.64 Pk 33.9 -24.5 -9.5 45.54 54 -8.46 74 -28.46

Pk - Peak detector
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