CERTIFICATION TEST REPORT

Report Number. ; 12584419-E1V5

Applicant : Semiconductor Components Industries LLC
5005 E McDowell Rd.
Phoenix, AZ 85008 UNITED STATES

Model : SPSPRDR1-8NA
FCCID 2AQW8SPSPRDR1-8
ICID : 24422-SPSPRDR18
EUT Description : UHF RFID Reader
Test Standard(s) : FCC 47 CFR PART 15 SUBPART C

ISED RSS-247 ISSUE 2
ISED RSS-GEN ISSUE 5

Date Of Issue:
February 06, 2019

Prepared by:

UL Verification Services Inc.
47173 Benicia Street
Fremont, CA 94538, U.S.A.
TEL: (510) 319-4000
FAX: (510) 661-0888

NVLAD) e

\\\\n]u/,l//

/
I/’/

,,/'l/ ||\‘\\\\

\‘\\ > \

TESTING //,,, R

NVLAP Lab code: 200065-0



REPORT NO: 12584419-E1V5
FCC ID: 2AQW8SPSPRDR1-8

DATE: 2/6/2019

IC ID: 24422-SPSPRDR18

REPORT REVISION HISTORY

Issue
Rev. Date Revisions Revised By
V1 01/16/19 Initial Issue -
V2 01/28/19 Revised Company name and FCC grantee code S. Kuwatani
V3 01/29/19 Updated Power T. Pham
V4 02/01/19 Addressed TCB comments T. Pham
V5 02/06/19 Added additional antennas T. Pham

Page 2 of 81

UL VERIFICATION SERVICES INC.
47173 BENICIA STREET, FREMONT, CA 94538, USA TEL: (510) 319-4000
This report shall not be reproduced except in full, without the written approval of UL Verification Services Inc.

FAX: (510) 661-0888



REPORT NO: 12584419-E1V5 DATE: 2/6/2019
FCC ID: 2AQW8SPSPRDR1-8 IC ID: 24422-SPSPRDR18

TABLE OF CONTENTS

REPORT REVISION HISTORY ...t e et e e et e e et e et e e et e e ea e eannas 2
TABLE OF CONTENTS ..o e e e e e e e e e e et e e et e e e e e et eeaneeeens 3
1. ATTESTATION OF TEST RESULTS ...ttt e st s et e e et e e eaaaas 5
2. TEST METHODOLOGY ..uiiiiiiiiiiiiiiiis et e et e et e e et s e e et a e et a e e e e et s e e eaaaseaeesnnneaeees 7
3. FACILITIES AND ACCREDITATION L.ouiii e e e e e e e e e e e eean 7
4, CALIBRATION AND UNCERTAINTY Lottt ei it e e e s ets e e st s e e et s e s eaann s e s eesnneaaens 8
4.1. MEASURING INSTRUMENT CALIBRATION ...ttt et e et e et eeanin e e 8
4.2.  SAMPLE CALCULATION L.cui it e e e et e e et e e e e e e e e e e e e aneeeens 8
4.3. MEASUREMENT UNCERTAINTY ..ot e e e e e e 8
5. EQUIPMENT UNDER TEST ..ttt e et e e e et a et e et naean e e anneeeens 9
5.1, EUT DESCRIPTION ...t e et e e e e et e et e e et e e e e e ea e eannaees 9
5.2.  MAXIMUM OUTPUT POWER..... .o e e e e e 9
5.3. DESCRIPTION OF AVAILABLE ANTENNAS ... oo 9
5.4, SOFTWARE AND FIRMWARE .......o e e e e e 9
5.5. WORST-CASE CONFIGURATION AND MODKE .......cooiiiiieiieein e eai e 9
5.6. DESCRIPTION OF TEST SETUP ..ottt 10
6. TEST AND MEASUREMENT EQUIPMENT ..ottt e e e e e 13
7. MEASUREMENT METHODS ...t e e e et e e e e e e et e e e e e e 14
8. ANTENNA PORT TEST RESULTS ... e e e 15
8.1. ONTIME AND DUTY CYCLE ...t e e e e e eaa s 15
8.2. 20 dB AND 99% BANDWIDTH .....cciiiiiiiiiii et e e e 16
8.3. HOPPING FREQUENCY SEPARATION ....uiiiii et 18
8.4. NUMBER OF HOPPING CHANNELS ...t 19
8.5. AVERAGE TIME OF OCCUPRANCY ...ttt e e e e e e ean s 20
8.6, QOUTPUT POWER.....cui ittt e e e e e e e et e e et e e aa e eaanas 22
8.7. CONDUCTED SPURIOUS EMISSIONS ...t 24
9. RADIATED TEST RESULT T S ...ttt e et e e e e e e et a e e e e e ee e e eaneees 27
9.1. TRANSMITTER ABOVE L GHZ .....con e 28
9.2. TRANSMITTER BELOW 1 GHzZ.....cconiii et 46
9.2.1. -20 dBc BANDEDGE WITHOUT NOTCH FILTER AND PRE-AMPLIFIER MTI
N AV I8 N 46
Page 3 of 81

UL VERIFICATION SERVICES INC.
47173 BENICIA STREET, FREMONT, CA 94538, USA TEL: (510) 319-4000 FAX: (510) 661-0888
This report shall not be reproduced except in full, without the written approval of UL Verification Services Inc.



REPORT NO: 12584419-E1V5 DATE: 2/6/2019
FCC ID: 2AQW8SPSPRDR1-8 IC ID: 24422-SPSPRDR18

9.2.2. -20 dBc BANDEDGE WITHOUT NOTCH FILTER AND PRE-AMPLIFIER DIPOLE

ANT ENN A e e e e et e e e e e e e n e e e

9.2.3. -20 dBc BANDEDGE WITHOUT NOTCH FILTER AND PRE-AMPLIFIER

GALTRONICS ANTENNA ..ot e et e e e e e een e r s e e e e e eennnes

9.2.4. HARMONICS AND SPURIOUS EMISSIONS WITH A NOTCH FILTER MTI

ANTENNA e e
9.2.5. HARMONICS AND SPURIOUS EMISSIONS WITH A NOTCH FILTER DIPOLE
ANT ENN A et e e et e e s s e e e e e e e e nr e e e e e e e e rrnr s

9.2.6. HARMONICS AND SPURIOUS EMISSIONS WITH A NOTCH FILTER

GALTRONICS ANTENNA L.ttt b bbb srasebbssennsnrssnnes
9.3. WORST CASE BELOW 30 MHz (WORST-CASE CONFIGURATION)...................

10. AC POWER LINE CONDUCTED EMISSIONS .........coooiiiiiiiiiiiii,

11, SETUP PHOTOS ....coiiiiiiiiiiiiiiiiieeeeeeeee ettt

Page 4 of 81

UL VERIFICATION SERVICES INC.

47173 BENICIA STREET, FREMONT, CA 94538, USA TEL: (510) 319-4000 FAX: (510) 661-0888

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



REPORT NO: 12584419-E1V5 DATE: 2/6/2019
FCC ID: 2AQW8SPSPRDR1-8 IC ID: 24422-SPSPRDR18

1. ATTESTATION OF TEST RESULTS

COMPANY NAME: SEMICONDUCTOR COMPONENTS INDUSTRIES LLC
5005 E MCDOWELL RD
PHOENIX, AZ 85008 USA

EUT DESCRIPTION: UHF RFID Reader
MODEL.: SPSPRDR1-8NA
SERIAL NUMBER: 3218527017590P1+

DATE TESTED: 11-8-18 to 2-6-19
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. The test results show that the equipment tested is capable of
demonstrating compliance with the requirements as documented in this report.

The results documented in this report apply only to the tested sample, under the conditions and
modes of operation as described herein. It is the manufacturer's responsibility to assure that
additional production units of this model are manufactured with identical electrical and
mechanical components. All samples tested were in good operating condition throughout the
entire test program. Measurement Uncertainties are published for informational purposes only
and were not taken into account unless noted otherwise.

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.
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2. TEST METHODOLOGY

The tests documented in this report were performed in accordance with FCC CFR 47 Part 2,
FCC CFR 47 Part 15, RSS-GEN Issue 5, RSS-247, and ANSI C63.10-2013.

3. FACILITIES AND ACCREDITATION

The test sites and measurement facilities used to collect data are located at 47173 and 47266
Benicia Street, and 47658 Kato Road, Fremont, California, USA. Line conducted emissions are
measured only at the 47173 address. The following table identifies which facilities were utilized
for radiated emission measurements documented in this report. Specific facilities are also
identified in the test results sections.

47173 Benicia Street 47266 Benicia Street 47658 Kato Rd.
X Chamber A (IC:2324B-1) O Chamber D (IC:22541-1) O Chamber | (IC: 2324A-5)
O Chamber B (IC:2324B-2) O Chamber E (IC:22541-2) O Chamber J (IC: 2324A-6)
O Chamber C (1C:2324B-3) O Chamber F (1C:22541-3) O Chamber K (IC: 2324A-1)
O Chamber G (I1C:22541-4) X Chamber L (IC: 2324A-3)
O 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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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 3.84 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 4.32 dB
Worst Case Radiated Disturbance, 18000 to 26000 MHz 4.45 dB
Worst Case Radiated Disturbance, 26000 to 40000 MHz 5.24 dB

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

The EUT is a control node transmitter module that operates in the 902-928 MHz band.
Device uses hopping technology and is categorized as a Frequency Hopping System(FHS).

5.2. MAXIMUM OUTPUT POWER

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

Frequency Range Mode Output Power Output Power
(MHz) (dBm) (mWw)
902-928 Normal 28.26 669.88
5.3. DESCRIPTION OF AVAILABLE ANTENNAS

The radio utilizes a the following antennas:
1. MTI antenna with a maximum gain of 7.5 dBi
2. Dipole antenna 5.4 dB
3. Galtronics antenna 6 dB

5.4. SOFTWARE AND FIRMWARE
The EUT firmware installed during testing was 20181018001.
Software installed during test was as follows:
CertificationApp Version 20181018 _001
TagReader Version 20180928 001
5.5. WORST-CASE CONFIGURATION AND MODE

Radiated emissions below 30MHz and power line conducted emission were performed with the
EUT set to transmit at the channel with highest output power as worst-case scenario.

Radiated emissions from 30MHz to 1GHz were performed with the EUT set to transmit at low
middle and high channels.

Band edge and radiated emissions between 30MHz and 18GHz were performed with the EUT
set to transmit at the highest power on low, middle and high channels.

The EUT can only be setup in desktop orientation, therefor all radiated testing was performed
with the EUT in desktop orientation.

Preliminary testing (power measurement and radiated spurious and harmonics) was performed
on the 8 antenna ports and port 2 was found to be worst case. Therefore, all testing was done
using port 2. .
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5.6. DESCRIPTION OF TEST SETUP

SUPPORT EQUIPMENT

Laptop Lenovo TYPE 4243-5UU R9-PKF4Zz -
Laptop Adapter Lenovo 4274438 36200150 -
AC adapter CUIINC SMI18-12 SMI18-12-V-P6 -
I/O CABLES
1 Ethernet 1 Ethernet Unshielded >3
2 DC 1 DC Shielded 1
TEST SETUP

The EUT is connected to a support laptop. The customer provided test software to exercise the
EUT during test.
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SETUP DIAGRAM FOR CONDUCTED TESTS

]

Spectrum Analyzef

Power Adpate{ |

AC Main
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SETUP DIAGRAM FOR RADIATED TESTS

Power Adpate] |
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6. TEST AND MEASUREMENT EQUIPMENT

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

report:
TEST EQUIPMENT LIST
Description Manufacturer Model ID Num Cal Due Last Cal
EMI Test Receiver Rohde&Schwarz ESR 1436 02/23/2019 | 02/23/2018
Transient Limiter COM-POWER LIT-930 1457 03/01/2019 | 03/01/2018
L.I.S.N FCC INC. FCC LISN 50/250 24 03/06/2019 | 03/06/2018
Antenna, Broadband SunAR rf motion JB3 PRE0184970 | 11/13/2019 | 11/13/2018
Hybrid, 30MHz to
2000MHz
Antenna, Broadband SunAR rf motion JB3 PRE0181574 8/1/2019 8/1/2018
Hybrid, 30MHz to
3000MHz
Amplifier, 100kHz to Agilent (Keysight) 8447D T15 10/20/2019 | 10/20/2018
1GHz, 32dB Technologies
Spectrum Analyzer, Agilent (Keysight) N9030A T1466 04/16/2019 | 04/16/2018
PXA, 3Hz to 44GHz Technologies
EMI Test Receiver Rohde & Schwarz ESW44 PRE0179522 | 5/11/2019 5/11/2018
Antenna, Active Loop ETS-Lindgren 6502 T1616 10/18/2019 | 10/18/2018
9KHz to 30MHz
RF Filter box 1- UL (In House) -- PRE0101892 | 6/21/2019 6/21/2018
18GHz
Horn Antenna ETS-Lindgren 3117 PRE0100034 | 4/30/2019 4/17/2018
Horn Antenna ETS-Lindgren 3117 T345 4/25/2019 4/25/2018
Power Meter Agilent N1912A T1245 5/18/2019 5/18/2018
Power Sensor Agilent N1912A T1227 10/30/2019 | 10/30/2018
902-9_28M|—_|z band Micro-Tronics BRC50722 T1846 8/16/2019 8/16/2018
reject filter
Test Software List
Description Manufacturer |(Model Version
Radiated Software UL UL EMC Ver 9.5, December 1, 2016
Antenna Port Software UL UL RF Ver 9.1, January 25, 2018
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7. MEASUREMENT METHODS

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

Number of Hopping Frequencies: ANSI C63.10-2013 Section 7.8.3

Time of Occupancy (Dwell Time): ANSI C63.10-2013 Section 7.8.4

Peak Output Power: ANSI C63.10-2013 Section 7.8.5

Conducted Spurious Emissions: ANSI C63.10-2013 Section 7.8.8

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

AC Power-line conducted emissions: ANSI C63.10-2013, Section 6.2.
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8. ANTENNA PORT TEST RESULTS

8.1.

LIMITS

None; for reporting purposes only.

ON TIME AND DUTY CYCLE RESULTS

ON TIME AND DUTY CYCLE

Mode ON Time| Period |Duty Cycle Duty Duty Cycle
B X Cycle Correction Factor
(msec) | (msec) [ (linear) (%) (dB)
X 4.800 | 4.800 1.000 100.00% 0.00
DUTY CYCLE PLOTS

# Agilent 15:12:32 Dec 3, 2018 L [Freg/Channel|

APwH.2(112718),19419, Conduct F Mkrl 4.8 ms

Ref 40.67 dBn__ #fitten 40 dB 28.22 dBm || . Lenter Freq

sPeak | 914.75608608 MHz

Log 1

18 StartFreq

dB/ 914.7560808 MHz

Offst

ﬁ?f Stop Freq
914.7560808 MHz

CF Step

1.60080808 MHz

LoHw Auto Man

Wl 52 Freq Offset

33 FS (.90600600 Hz

AA

£(f) .

F%JE Signal Track
On 0ff

Center 914,750 MHz Span B Hz

Fes BH 1 MHz #/BH 1 MHz Sweep 9.6 ms (1001 pts)
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8.2. 20 dB AND 99% BANDWIDTH
LIMITS

FCC §15.247 (a) (1)(i)
RSS-247 (5.1) (c)

(i) For frequency hopping systems operating in the 902-928 MHz band: if the 20 dB bandwidth
of the hopping channel is less than 250 kHz, the system shall use at least 50 hopping
frequencies and the average time of occupancy on any frequency shall not be greater than 0.4
seconds within a 20 second period; if the 20 dB bandwidth of the hopping channel is 250 kHz or
greater, the system shall use at least 25 hopping frequencies and the average time of
occupancy on any frequency shall not be greater than 0.4 seconds within a 10 second period.
The maximum allowed 20 dB bandwidth of the hopping channel is 500 kHz.
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RESULTS
Channel Frequency 99% Bandwidth 20dB Bandwidth 20dB Bandwidth Limit
(MHz) (kHz) (kHz) (kHz)
Low 902.75 2.427 2.852 500
Mid 915.25 2.429 2.859 500
High 927.25 2.426 2.85 500
3 Agilent 15:42:04 Dec 3, 2018 L Freq/Channel H Agilent 15:49:25 Dec 3, 2018 L Freg/Channel
| | ]
- Center Freq - Center Freq
Ch Freq 982.75 MHz Trig Free 98.758290 Mz, Ch Freq 914.75 MHz Trig Free 914.750298 Mdz
Occupied Bandwidth Averages: 18 | Occunied Bandwidth Averages: 18 |
Start Freq| | StartFreq|
APv9.2(112718),19419, Conduct F 902745290 Mz APv9.2(112718),19419, Conduct F 916745290 Mz
Ref 38.67 dBm #Atten 38 dB Ref 38.67 dBm #Atten 30 dB
#Peak Stop Freq #Peak StopFreq
Log _° T 982.755299 MHz] Log L2 T 914.755299 MHz
18 18
dB/ CF Step dB/ CF Step|
1. kHz 1. kHz
T fun | | [0 o ten
dB dB
Freq Offset, I Freq Offset,
Center 982.750 29 Mz Span 10 kiz || & Hz Center 914.758 29 Wiz Span 10 kiz || ™ Hz
#Res BH 1 kHz #YBH 3 kHz Sweep 9.6 ms (1001 pts) #Res BH 1 kHz #UBH 3 kHz Sweep 9.6 ms (1001 prs)
= = - - Signal Track| = = - - Signal Track
Oceupied Bandwidth Occ BH Z Pur  99.00 2 |llgn 0f4] Occupied Bandwidth Occ BH % Pur  99.00 % |[loy aff
2.4267 kHz ® dB -20.00 dB 24292 kHz x dB  -20.60 dB
Transmit Freq Error -1.263 Hz Transmit Freq Error -1.112 Hz
% dB Bandwidth 2.852 kHz % dB Bandwidth 2.859 kHz
|
% Agilent 15:43:13 Dec 3, 2018 L Freg/Channel
| ]
- Center Freq
Ch Freq 927.25 MHz Trig Free 927.250360 Mhz,
Occupied Bandwidth Averages: 18 |
| Start Freq|
AP+9.2(112718),19419, Conduct F $27.245300 Mz
Ref 38.67 dBm #Atten 30 dB
#Peak Stop Freq
Log hd 4 927.255300 MHz]
18 = =
dB/ CF Step
1. kHz
T fuio ten
dB
I Freq Offset,
Center 927.250 30 Mz Span 10 kiz || ™ Hz
#Res BH 1 kHz #UBH 3 kHz Sweep 9.6 ms (1001 prs)
- - - = Signal Track
Occupied Bandwidth Oce BH 7 Pur  99.00 % [floy 0ff
2 4257 kHz x dB -20.00 dB
Transmit Freq Error —2.735 Hz
% dB Bandwidth 2.850 kHz

HIGH CHANNEL

Page 17 of 81

UL VERIFICATION SERVICES INC.

47173 BENICIA STREET, FREMONT, CA 94538, USA

TEL: (510) 319-4000

FAX: (510) 661-0888

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




REPORT NO: 12584419-E1V5 DATE: 2/6/2019

FCC ID: 2AQW8SPSPRDR1-8 IC ID: 24422-SPSPRDR18
8.3. HOPPING FREQUENCY SEPARATION
LIMIT

FCC §15.247 (a) (1)
RSS-247 (5.1) ()

Frequency hopping systems shall have hopping channel carrier frequencies separated by a
minimum of 25 kHz or the 20 dB bandwidth of the hoping channel, whichever is greater.

RESULTS

HOPPING FREQUENCY SEPARATION

HOPPING FREQUENCY SEPARATION
% Agilent 14:09:22 Dec 3, 2018 L  [Freq/Channell

APY9.2(112718),19419, Conduct F a Mkrl 500 kHz
Ref 23.84 dBm  #Arten 20 dB n.os g5 || Center Freq
Peak 915.000000 MHz
StartFreq
912.500000 MHz
StopFreq
917.500000 MHz

CF Step

100000008 kHz
Auto Man

Freq Offset
B.00006008 Hz
Signal Track
On Off]
Center 915.888 MHz Span 5 MHz ‘
#Res BH 106 kHz #\BH 306 kHz Sweep 1 ms (18081 pts)
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REPORT NO: 12584419-E1V5 DATE: 2/6/2019

FCC ID: 2AQW8SPSPRDR1-8 IC ID: 24422-SPSPRDR18
8.4. NUMBER OF HOPPING CHANNELS
LIMITS

FCC §15.247 (a) (1) (i)
RSS-247 (5.1) (c)

For frequency hopping systems operating in the 902-928 MHz band: if the 20 dB bandwidth of
the hopping channel is 250 kHz or greater, the system shall use at least 25 hopping frequencies
and the average time of occupancy on any frequency shall not be greater than 0.4 seconds
within a 10 second period.

RESULTS

Normal Mode: 50 Channels observed.

HOPPING CHANNELS
% Agilent 14:05:37 Dec 3, 2018 L [Freg/Channel

APv9.2(112718),19419, Conduct F a Mkrl 24.54 MHz
Ref 23.04 dBm  #Atten 20 dB _n30 db ||  Center Freq
Morm iR T 915.000008 MHz
Log 4
18 StartFreq
dB/ 900000000 MHz
Offat

5%‘7 StopFreq

930.000000 MHz

CF Step
160.600606 kHz
Lgfv Auto Man|

Center 915.88 MHz Span 38 MHz

#Res BH 188 kHz #YBH 300 kHz  Sweep 2.867 ms (1901 pts)

Marker Trace Type H Axiz Amplituda
1R [& D] Frag 982.73 MHz 12.32 dBn
1a 1 Freg 24.54 MHz -6.38 dB Signal Track
0

On

Freq Offset
A.000000008 Hz
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REPORT NO: 12584419-E1V5 DATE: 2/6/2019
FCC ID: 2AQW8SPSPRDR1-8 IC ID: 24422-SPSPRDR18

8.5. AVERAGE TIME OF OCCUPANCY

LIMITS

FCC §15.247 (a) (1) (i)
RSS-247 (5.1) (c)

For frequency hopping systems operating in the 902-928 MHz band: if the 20 dB bandwidth of
the hopping channel is less than 250 kHz, the system shall use at least 50 hopping frequencies
and the average time of occupancy on any frequency shall not be greater than 0.4 seconds
within a 20 second period.
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REPORT NO: 12584419-E1V5
FCC ID: 2AQW8SPSPRDR1-8

DATE: 2/6/2019
IC ID: 24422-SPSPRDR18

RESULTS

Pulse 1 | Pulse 2
DH Packet | Width Width
(msec) | (msec)

Pulse 3
Width
(msec)

Pulse 4 | Number of
Width | Pulses in 20
(msec) seconds

Average Time

(sec)

of Occupancy| Limit | Margin
in 20 seconds| (sec) [ (sec)

Normal 93.75 93.75

82.12

93.38 4 0.3630 0.4 1-0.0370

PULSE NUMBER IN 20s

Agllent Spectrum Analyzer - APv3.3{120718), 10649, Temp A
U g 43 T : 115
enter Freq 915.250000 MHz | #Avg Type: RMS ™ Frequency enter Freq 915.250000 MHz [ #Avg Type: RMS Frequency
0 Fast - Trig: Free Run PNO: Fast —+ Trig: Free Run
WFGainlow  #Amen:30 4B IFGainlow  #Amen: 30 4B
Auto Tune| Auto Tune|
Ref Offset 22 dB. Ref Offset 22 dB.
0 deidiv  Ref 42.00 dBm 0ds/div Ref 42,00 dBm
Log Log
Center Freq| . Center Freq|
15.250000 MHz| W YW 915250000 MHz|
L
StartFreq| StartFreq|
916260000 MHz| 915.250000 MHz|
Stop Freq| Stop Freq|
816.260000 MHz| 916 260000 MHz |
CF Step Center 915.250000 MHz Span 0 Hz CF Step
£.000000 MHz| Res BW & MHz #VBW 50 MHz Sweep 1.500 s (4001 pts) 8000000 MHz|
Man S S A 15T S A I - |1 Man
1 a2 t () 9375ms (A) _-007dB
2 F t 8.5 ms 17.72 dBm
Freq Offset] Y t () 9376 ms (&) -0.01dB Freq Offset|
0Hz iF t 11983 2130 dBm oHz
3
7
B8
9
Center 915.250000 MHz Span 0 Hz 1 1
Res BW 8 MHz #VBW 50 MHz Sweep 20.00 s (4001 pts) «
- araus wsa

third and

#hvg Type: RS

fourth

11:50,48 AM Jan D4, 2015
TRAE[L - 356

Frequency

- A TTETE™ Auto Tune|
Ref Offset 22 dB AMkr3 93.2 }- .HR
0deidy__Ref 42.00 dBm 1.10 dB|
Log
G| Center Freq
W=V w . 915.250000 MHz|
1 11—
Start Freq|
916260000 MHz|
Stop Freq
915250000 MHz|
‘Center 915.250000 MHz Span 0 Hz CF Step
Res BW 8 MHz #VBW 50 MHz Sweep 1.500 s (4001 pts) £.000000 MHz,
| L A 115 256711 NG (AN Man
1 a2 t o 8212 ms (&) 024 dB
2 F t 6326 ms 2053 dBm
= t o 93.38 ms (&) 1.10 dB Freq Offset|
4 F t 7054 ms 1458 dBm oMz
5
6
7
8
g
10

Intentionally blank
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REPORT NO: 12584419-E1V5
FCC ID: 2AQW8SPSPRDR1-8

DATE: 2/6/2019

IC ID: 24422-SPSPRDR18

8.6.

LIMITS

OUTPUT POWER

§15.247 (b) (2)
RSS-247 (5.4) (a)

(2) For frequency hopping systems operating in the 902-928 MHz band: 1 watt for systems
employing at least 50 hopping channels as permitted under paragraph (a)(1)(i) of this section.

RESULTS

Tested By: |19419
Date: 12/3/2018
Channel Frequency Output Power Limit Margin
(MHz) (dBm) (dBm) (dB)
Low 902.78 28.21 28.5 -0.29
Middle 914.75 27.98 28.5 -0.52
High 927.25 28.26 28.5 -0.24
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REPORT NO: 12584419-E1V5
FCC ID: 2AQW8SPSPRDR1-8

DATE: 2/6/2019
IC ID: 24422-SPSPRDR18

H Agilent 14:0%:37  Dec 3, 2018 L Freq/Channel Agilent 15:14:56 Dec 3, 26013 L Freg/Channel
APv9.2(112718),19413, Conduct F Mkrl 982.76 MHz Center Freq APY9.2(112718),19419, Conduct F Mkrl 914.75 MHz Center Freq
Ref 48.67 dBm #ftten 40 dB 28.21 dBm Ref 40.67 dBm #Atten 40 dB 27.98 dBm
WPeak i 362.775000 MHz WPook 914.750600 MHz
Log Log
1@ Start Freq 18 StartFreq
dB/ $97.775809 MHz| dB/ 999.750000 MHz
Offst Offst
3%'7 Stop Freq %127 StopFreq
907.775800 MHz| $19.750008 MHz
CF Step CF Step|
1. MHz 1. MHz
LgAv Futo Man Lgfv [Auto Man
WL 52 | Freq Offset WL 52 | Freq Offset
53 FC @, Hz 83 FC . Uz
AR | I—————— AR | I
PTG VT AT T uIme . B0 bt i i AT -
;;u)n ‘ Signal Track FTun Signal Track
Sup ! On 0tf Swp i I ! On Qff
|
Center 982.78 MHz Span 10 MHz Center 914.75 MHz Span 10 MHz
#Res BW 1 MHz #VBH 3 MHz Sweep 1 ms (1081 pts) #Res BH 1 MHz #WBH 3 MHz Sweep | ms (1601 pts)
|
3% Agilent 14:23:04 Dec 3, 2018 L Freq/Channel
APv9.2(112718),194139, Conduct F Mkrl 927.25 MHz Center Freq
E;;a?(@ﬁ? dBm #Atten 48 dB 28.26 dBm 957 250000 Mz
Log
18 StartFreq
dB/ $22.250008 MHz
Offst
5%'7 Stop Freq
932.250008 MHz
CF Step
1. MHz
LgAv Lm Man
HL 52 Freq Dffset
53 FC @, Hz|
AR
Egu)n MR R N URATTRN  Signal Track
Swp 1 | On 0ff]
Center 927.25 MHz Span 18 MHz
#Res BH 1 MHz #UBH 3 MHz Sweep 1 ms (1681 pts)
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REPORT NO: 12584419-E1V5 DATE: 2/6/2019
FCC ID: 2AQW8SPSPRDR1-8 IC ID: 24422-SPSPRDR18

8.7. CONDUCTED SPURIOUS EMISSIONS

LIMITS

FCC §15.247 (d)
RSS-247 5.5

Limit = -20 dBc

RESULTS
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REPORT NO: 12584419-E1V5
FCC ID: 2AQW8SPSPRDR1-8

DATE: 2/6/2019
IC ID: 24422-SPSPRDR18

SPURIOUS EMISSIONS, NON-HOPPING

HIGH CHANNEL BANDEDGE

£ Agilent 15:21:19 Dec 3, 2018 L Freq/Channel o (s A SIS e o et e 22018 ==
APw9.2(112718),19419, Conduct F Mkr2 982.748 Mz T g rreoiun Ao TypeiLog Pur e | reaeney
Ref 30.67 dBm___ #Atten 30 dB 2853 den ||  CENter Freq i shven a8 i
#Peak 2 ) : Ref Offset 10.67 dB AutoTune
Log 1o goic_ Ref 30.67 dBm
19 StartFreq o T
Center Freq
SE&{/H 390.800980 HHz Laomzsonton cro
18.7
o Stop Freq
. 904.060666 MHz oo
& CF Step ¢
Lafiv 400.000000 kHz| zsououi‘u:'c‘:;:q
Auto Man| | g i
Center 982.008 MHz Span 4 MHz Start 30 MIH ~ Stop 26,00 GH
#Res BH 108 kHz #YBH 308 kHz Sweep 1 ms (1891 pts) ) Freq Offsﬁg #Res aw1ozo KHz #VBW 300 kHz Sweep 86.67 m:annom msz) 2.597uooco';os.':f+':
Marker  Trace Type K fixis Anplitude :  — — ST : ~ Jaue Man
1 <] Freq 982,860 MHz -45.76 dBu TN 1 90285 MHz  29.006 dBm
2 €13 Frag 902.74% MHz 28.53 dEm Signal Track 2 N ' 180667GHz 38061 dBm FreqOffset
On 0f4] ; 0 Hz|
L]
T
8 Scale Type|
9
b s Ln
3 Agilent 19:23:54 Dec 3, 20183 L Freq/Channel o (s A SIS e o oo e 0 2058 —
APS.2(112718),19419, Conduct F o FreoRun  AuBType Log Pur et | reueney
Ref 30.67 dBm +Atten 30 dB gﬁeygg%%gmq W e (o T Freeiur AvglHold:»100/100
“Peak | : Ref Offset 10.67 dB AutoTune
Log 1o goic_ Ref 30.67 dBm
18 StartFreg o T
Center Freq
g&/ﬂ 912750000 MHz 13015500000 o1t
1.7
aE Stop Freq
0 416.750600 HHz e
i ] CF Step) ¢
409800808 kHz| Stop Freq
Lafw lm Man | 26.000000000 GHz|
Start 912.750 HHz Stop 916.750 MHz Stort 50T s Ston 26,00 GH
#Res BH 108 kHz #YBH 308 kHz Sweep 1 ms (1891 pts) ) Freq Uffsﬁi #Res aw1ozo KHz #VBW 300 kHz Sweep 86.67 m:annom msz) 2.597uooco';os.':f+':
Marker  Trace Type ¥ Axis fmplitude |||  — — T e - [ Man)
1 oS Freg 914,758 MHz 28.73 dbm TN 1 91480 MHz  20.827 dBm
slgﬂa| Track § N f 1.829 48 GHz -38.757 dBm Freqclﬂ'sal
On 0f4] H 0 Hz|
6
8 ——
2 Scale Type
9
b s Lin
] sc enarus
s Agilent 15:25:46 Dec 3, 2018 L [Freq/Channel] | [ msnmsnnemms T — =T
APv3.20112718),19419, Canduct F Mkl 927.248 Wz |t Freen A Tyes Logur el ise|  Frequency
Ref 30.67 dBn___ witten 30 B 2671 den ||  Center Freq R
#Peak 1 i : Ref Offset 10.67 dB AutoTune
Log 10 deicly _ Ref 30.67 dBm
18 Start Freq - T
Center Freq
g?{ét 926.080009 HHz 13015500000 o1t
19.7
4B Stop Freq
. 930.000600 HHz e
B CF Step (]
409800808 kHz| Stop Freq
LaAw lﬂutu Manl | 26.000000000 GHz|
Center 928.000 MHz Span 4 MHz Start 30 MH * Stop 26,00 GH
#Res BH 108 kHz #U/BH 360 kHz Sweep 1 ms (1081 pts) B Freq UffSE: #Res aw1ozo KkHz #VBW 300 kHz Sweep 86.67 m:annbm msz) 2.597uooco';os.':f+':
Marker  Trace Type ¥ Axis Amplitude i  — — PONCTENPACTY i T Man)
1 1) Frag 527,248 MHz 28.71 dBm TN 1 927.06 MHz 20856 dBm
2 1) Frag 524608 MHz -45.58 dBm Signal Track 2 N ' 188430GHz 30232 dBm FreqOffset
On 0f4] H 0 Hz|
6
T
2 Scale Type
9
b s Lin
] sc enarus

HIGH CHANNEL SPURIOUS
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REPORT NO: 12584419-E1V5 DATE: 2/6/2019
FCC ID: 2AQW8SPSPRDR1-8 IC ID: 24422-SPSPRDR18

SPURIOUS BANDEDGE EMISSIONS WITH HOPPING ON

A Agilent 14:52:85 Dec 3, 2018 L Freg/Channel 3 Agilent 14:55:27 Dec 3, 2018 L Freq/Channel
APv9.2(112718),19419, Conduct F Mkrl 900.2 MHz Center Freq APv9.2(112718),19419, Conduct F Mkrl 934.9 MHz Center Freg
5;2;(3.?1 dBm #fitten 26 dB ; ; -51.21 dBm 902 008009 Miz 5;:3%(3.71 dBm sftten ‘2@ dB ‘ —47.58 dBm 978.000908 Miz
19 StartFreq 18 StartFreq
dB/ PO ] 852.000009 MHz dB/ P §76.000800 MHz
Offst Dffst
},? StopFreq é? Stop Freq
952000000 MHz 976.000000 MHz
CF Step| CF Step
18. MHz 18. MHz
Lgfv |Aut Man Lafw [Futs Man
ML 52 Freq Offset ML 52 . Freq Offset
3 FC 4 a. Hz 53 FC X He]
AA < AA
£ ¥ . £ .

() Signal Track i Signal Track
FTun o off FTun o I
Swp n =] Swp n =]
Center 962.6 MHz pan 188 MHz Start §78.6 MHz Stop 978.8 MHz
#Res BH 188 kHz #UBW 308 kHz Sweep 9.6 ms (10601 pts) #Res BH 166 kHz #UBH 366 kHz Sweep 9.6 ms (1001 pts)

|
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REPORT NO: 12584419-E1V5

FCC ID: 2AQW8SPSPRDR1-8

DATE: 2/6/2019

IC ID: 24422-SPSPRDR18

9. RADIATED TEST RESULTS

LIMITS

FCC §15.205 and §15.209

RSS-GEN, Section 8.9 and 8.10.

Frequency Range Field Strength Limit Field Strength Limit
(MH2) (uV/m)at3m (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

KDB 414788 OATS and Chamber Correlation Justification

Base 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.

Page 27 of 81

UL VERIFICATION SERVICES INC.
47173 BENICIA STREET, FREMONT, CA 94538, USA
This report shall not be reproduced except in full, without the written approval of UL Verification Services Inc.

TEL: (510) 319-4000

FAX: (510) 661-0888



REPORT NO: 12584419-E1V5
FCC ID: 2AQW8SPSPRDR1-8

DATE: 2/6/2019
IC ID: 24422-SPSPRDR18

9.1. TRANSMITTER ABOVE 1 GHz

HARMONICS AND SPURIOUS EMISSIONS MTI ANTENNA

LOW CHANNEL RESULTS

) Ibl“ Fremont - Chamber | 2818 Nov 29 12:52: 368
Radioted Emissions 3-Meters
Project Numbker: 12584419
185 Client: ON Semi
Config: EUT + MTI Antennc
Maode: Ant 2, 982 75MHz
g5 Tested by: 19419
= OO OO PUO SO0 SO OPPOOOSOOPUOO SOTOPOOSSROUI UOUNUTTIOS SNUTIUUUUR SUTOUUURE NUTROUTN ST OSSO
Feak L dBul/md
=] - R R
e
~
3 65
@
5 i
N fvg Limit CcBul/m i
55
i3
g
451 H
| " £ M
Lk C
35M -~ "
~
i
25
1 18 18
Freguency (GHz)
Ronge (Bz) (e Ref/Attn  Det/fvg Mode Sweep Fls f5ups/Made Fosition| Rorge (GHz) REW/UBW Rei/fittn  Det/fvg Hade Suzep Pt #5ups/Mode Fosition
] WC-JB)/3k 187718 PEAK/Par Avg(RIS]  4Tnscc(Aulo) 98BI HRMH 8-368degy 1:3-18 H-2dB)/3B B2 PER/Par Aug(RNS)  3nsectAsto) 18k AWM B-J6Bdes H
FCC Portl5C 2.46Hz RSE.TST Rev 9.5 22 Jun 2018
; ]'3“' Fremont - Chamber | 2818 Nov 29 12:52: 38
Roadiated Emizsions 3-Meters
Project Number: 12584419
185 Client: ON Semi
Config: EUT + MTI Antenno
Mode: Ant 2, 9B82.75MHz
g5 Tested by: 19419
o I R e S e S S S
Feak L dBul/md
=] - R R
e
~
3 65
@
o
< Avg Limit C(cBul/m)
55
450 i &
B © g
L ot ....vustn Y SSSSSUUURSSRNY NSO SIS SO v
25
1 18 18
Freguency (GHz]
Ronge (6iz) REU/ VB Ref/atin  Det/Aig fode Suzep Ptz 45upe/fods  Fosltion| Aange (6HD) REW/ U6 Ref/Aitn Dst/Avg fads Susen Fte S5upe/ficds  Fosltion
FCC Port15C 2.46Hz RSE.TST Rev 9.5 22 Jun 2018

VERTICAL
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REPORT NO: 12584419-E1V5
FCC ID: 2AQW8SPSPRDR1-8

DATE: 2/6/2019
IC ID: 24422-SPSPRDR18

RADIATED EMISSIONS

Marker Frequency

Meter

Det

AF EMC4294 Amp/Cbl/Fltr/ Corrected Avg Limit Margin Peak Limit PK Azimuth Height Polarity
(GHz) Reading (dB/m) Pad (dB) Reading (dBuVv/m) (dB) (dBuVv/m) Margin (Degs) (cm)
(dBuVv) (dBuV/m) (dB)
1 *1.622 41.52 PK2 28.2 -24.2 45.52 74 -28.48 217 333 H
4 *2.231 40.53 PK2 315 -23.2 48.83 74 -25.17 46 260 \
2 *9.028 34.23 PK2 36.3 -22.3 48.23 74 -25.77 201 142 H
3 7.222 36.77 PK2 35.7 -25.4 47.07 - - 169 140 H
5 7.224 34.8 PK2 35.7 -25.4 45.1 - - 81 158 \
6 *11.152 30.9 PK2 37.9 -18.9 49.9 74 -24.1 78 261 \

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
PK2 — Peak Detector

Peak measurements meet the average limit. Therefore, average readings were not necessary to

measure.
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REPORT NO: 12584419-E1V5
FCC ID: 2AQW8SPSPRDR1-8

DATE: 2/6/2019
IC ID: 24422-SPSPRDR18

MID CHANNEL RESULTS

UL Fremont - Chamber L

2818 Nov 29 11:17:43

Froject Number: 12584419

Radioted Emissions 3-

Meters

185 Client: ON Semi
Config: EUT + MTI Antenna
Made: Ant 2, 914.75MHz
T S, {Tested by: 19419
85
Peak Limit CdBul/r
T
e
~
B
@
a
- Avg Limit (cdBuUsm)
S5 e
2 3
- | | M
i
e ks AL s 1
o TSSO
1 18 18
Frequency C(GHz)
Fonge (BHz) LT Ref/dttn  Det/fvg Mode Sweep Ptz #Sups/Mode  Fozition | Range (GHz) REL/UBH Fef/dttn  Det/Avg Hode Sussp Fte  #Swps/Hode Fosition
1:1=3 TNC-3d8) / 38k 187/18 PEAK/Fur Avg(RMI)  47meec(Puto) 9881 MAXH B-368degy 3:3-18 TH(-3dB)/ 38k g/e PERK/Par flvg(RMS 3SHnsecifuto) 18k MAKH B-366degs H)
FCC Port15C 2.46Hz RSE.TST Rev 9.5 22 Jun 2018
) 15I_IL Fremont — Chamber L 2818 Nowv 29 THi17:43
Radioted Emissions 3-Meters
Project Number: 12584419
"85 ................................ Client: ON Semi
Config: EUT + MTI Antennc
Made: Ant 2, 914 75MHz
G5 | Tested by: 19419
85
Peak Limit (dBul/m)
L SO S
T
~
Dj 65 S S
@
o
- Avg Limit C(dBul/m)
SO
45
4 ° 6
Q Q
35 s Ay .-+ USSR T
25
1 18 18
Frequency C(GHz)
Ronge (Biz) REl VG Ref/Bttn  Det/fAvg Mode Sweep Pts  #Sups/Mode Fosition | Range (8fz) REW/UBW Fef/dttn  Det/fivg Mode Suesp Pte  #Swpsi/Mode Fosition
FCC Portl5C 2.46Hz RSE.TST Rev 3.5 22 Jun 2818

VERTICAL
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REPORT NO: 12584419-E1V5
FCC ID: 2AQW8SPSPRDR1-8

DATE: 2/6/2019
IC ID: 24422-SPSPRDR18

RADIATED EMISSIONS

Marker Frequency Meter Det AF EMC4294 Amp/Cbl/Fltr/ Correcte Avg Limit Margin Peak Limit PK Azimuth Height Polarity
(GHz) Reading (dB/m) Pad (dB) d (dBuVv/m) (dB) (dBuVv/m) Margin (Degs) (cm)
(dBuv) Reading (dB)
(dBuVv/m)
1 *1.292 41.64 PK2 29 -24.9 45.74 74 -28.26 242 158 H
2 *2.708 39.75 PK2 32.6 -22.3 50.05 74 -23.95 316 342 H
4 *1.188 42.68 PK2 28.2 -25.1 45.78 74 -28.22 41 254 \
3 *7.318 39.08 PK2 35.7 25 49.78 74 -24.22 225 132 H
5 5.489 39.62 PK2 34.5 27.6 46.52 - - 193 102 \
6 *7.318 35.86 PK2 35.7 25 46.56 74 -27.44 240 110 \

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

PK2 — Peak Detector

Peak measurements meet the average limit. Therefore, average readings were not necessary to

measure.
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REPORT NO: 12584419-E1V5
FCC ID: 2AQW8SPSPRDR1-8

DATE: 2/6/2019
IC ID: 24422-SPSPRDR18

HIGH CHANNEL RESULTS

) 15LIL Fremont — Chamber L 2818 Nowv 29 18:43:59
Radioted Emissions 3-Meters
Project Number: 12584419
"85 ................................ Client: ON Semi
Config: EUT + MTI Antennc
Made: Ant 2, 927 25MHz
G5 | Tested by: 19419
85
Peck Limit (dBuU/m)
s
T
~
2 B
@
el
- Avg Limit (cdBuUsm)
55. S
45 > 3
! A < P
35 . o i o '
el o Vi
o TSSO
1 18 18
Frequency C(GHz)
Fonge (BHz) LT Ref/dttn  Det/fvg Mode Sweep Ptz #Sups/Mode  Fozition | Range (GHz) REL/UBH Fef/dttn  Det/Avg Hode Sues Fte  #Swps/Hode Fosition
1:1=3 TNC-3d8) / 38k 187/18 PEAK/Fur Avg(RMI)  47meec(Puto) 9881 MAXH B-3b8ceqd 3:3-1B TH(-3dB)/ 38k g/e PERK/Par flvg(RMS 3SHnsecifuto) 18k MAKH B-366degs H)
FCC Port15C 2.46Hz RSE.TST Rev 9.5 22 Jun 2018

HORIZTONAL

'\I5UL Fremont - Chamber L 2818 Nowv 29 18.:43:59
Radioted Emisszions 3-Meters
Froject Number: 12584419
185 Client: ON Semi
Canfig: EUT + MTI Antenno
Made: Ant 2, 927.25MHz
T IS S |Tested by: 19419
85
Peok Limit CdBul/m)
T
e
=
R B
@
a
< Avg Limit CdBuUsm)
5 e
45 -
4 5 ")
o 3
35[*
2 O
1 18 18
Frequency C(GHz)
Ronge (Biz) REl VG Ref/Bttn  Det/fAvg Mode Sweep Pts  #Sups/Mode Fosition | Range (8fz) REW/UBW Fef/dttn  Det/fivg Mode Suesp Pte  #Swpsi/Mode Fosition
FCC Part!5C 2.46Hz RSE.TST Rev 9.5 22 Jun 2818

VERTICAL
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REPORT NO: 12584419-E1V5
FCC ID: 2AQW8SPSPRDR1-8

DATE: 2/6/2019

IC ID: 24422-SPSPRDR18

RADIATED EMISSIONS

Marker Frequenc Meter Det AF EMC4294 Amp/Cbl/Fltr/ Correcte Avg Limit Margin Peak Limit PK Azimuth Height Polarity
y Reading (dB/m) Pad (dB) (dBuV/m) (dB) (dBuV/m) Margin (Degs) (cm)
(GHz) (dBuv) Reading (dB)
(dBuVv/m)
1 *1.322 42.73 PK2 29.3 -24.8 47.23 74 -26.77 155 247 H
2 *2.279 41.53 PK2 315 -23.1 49.93 74 -24.07 134 252 H
4 *1.257 42.27 PK2 28.8 -25 46.07 74 -27.93 219 318 \
5 *1.527 41.68 PK2 28.1 -24.4 45.38 74 -28.62 20 226 \
3 *11.154 31.45 PK2 37.9 -18.9 50.45 74 -23.55 53 138 H
6 *10.634 30.65 PK2 37.6 -19 49.25 74 -24.75 231 392 \

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
PK2 — Peak Detector

Peak measurements meet the average limit. Therefore, average readings were not necessary to

measure.
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REPORT NO: 12584419-E1V5
FCC ID: 2AQW8SPSPRDR1-8

DATE: 2/6/2019
IC ID: 24422-SPSPRDR18

HARMONICS AND SPURIOUS EMISSIONS DIPOLE ANTENNA

LOW CHANNEL RESULTS

UL Fremont,5m Chamber A

Project MNumbsr: 12584419

Fadioted Emi ;DHE 3-Meters

5 Feb 2819 15:27:13

185 Client: DN Semi
Config: EUT + Dipole Anterna
Mode: ANt 2, 982.75
95 Tested by: 19419
85
Limit CdBull/m?
75
e
3 BS
=7}
T
= vg Limit (dBul/m)
55

2
B "

Fange (5z) RBUAVGH  Ref/fitn  Dot/Avg Tgpe
1-1 1Hi(-648) /3 a8 PEAK/Pur Avg(RHS!

Swcp

Frecquency (GHz)

Pls  ¥oaps/Mods  Position Ronge (6Hz) RBMATRY
601 KX B-360degs 3318 He-6ekh) £ 36k

Ref/ittn  Det/fivg Tupe
/0 PERK/Pur g RHS

L] 18

Sucep Pis  Tups/tods  Fasition
STdnsec(Auto) 18 M i-Slldegs H

p.TST 38915 S Feb 26819

Rev 9.5 26 Apr 2816

HORIZTONAL

HbUL Fremont, 5m Chamber A 5 Feb 2819 15:27:13
: Fadioted Emissions 3-Meters
Froject Numbsr: 12584419
185 Client: DN Seni
Config: EUT + Dipole Antenna
Mode: Ant 2, 962,75
o O OO SOOOOTOSUREE NSOt N Tested by: 19419
85
Limit CdBull/m2
75
e
3 65
@
o
= g Limit CdBul/m)
55
4
° 5
45
5
=]
S e e a7 "o M
25
1 a 18
Frecquency (GHz)
Fange (5z) REUAVGH  Ref/fitn  Det/Avg Tgpe Smep s Hopsifode Position fange (GHz) RWARL  Ref/ftin  Deb/iivg Type Sucep Pis  Tups/tods  Fasition
B.TST 38915 5 Feb 2019 Rev 9.5 265 fpr 2816

VERTICAL

Page 34 of 81

UL VERIFICATION SERVICES INC.

47173 BENICIA STREET, FREMONT, CA 94538, USA

TEL: (510) 319-4000

FAX: (510) 661-0888

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




REPORT NO: 12584419-E1V5 DATE: 2/6/2019
FCC ID: 2AQW8SPSPRDR1-8 IC ID: 24422-SPSPRDR18

RADIATED EMISSIONS

Marker Frequency Meter Det AF T345 (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)
(dBuVv) (dBuVv/m)
2 *4.525 37.21 PK2 341 -27.7 43.61 - - 74 -30.39 164 166 H
1 1.805 43.46 PK2 303 -23.9 49.86 - - - - 226 257 H
4 1.805 44.03 PK2 303 -23.9 50.43 - - - - 279 180 \
5 4.457 38.28 PK2 33.9 -28.1 44.08 - - - - 318 199 \
3 7.222 35.54 PK2 35.6 -24.5 46.64 - - - - 288 103 H
6 7.222 37.92 PK2 35.6 -24.5 49.02 - - - - 257 384 )

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
PK2 — Peak Detector

Peak measurements meet the average limit. Therefore, average readings were not necessary to
measure.
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REPORT NO: 12584419-E1V5
FCC ID: 2AQW8SPSPRDR1-8

DATE: 2/6/2019

IC ID: 24422-SPSPRDR18

MID CHANNEL RESULTS

HDUL Fremont, Sm Chamber A 5 Fek 2819 13:35:89
Radicted Emissions 3-Meters
Project Number: 12584419
a5 Client: ON Semi
Config: EUT + Dipole Antennc
Mode: Ant 2, 914.75
L O OO OPE O Tested by 19419
85
Peak Limit (dBul/m)
75
e
3 BS
@
T
z g Limit CdBul/m)
55

|

a

25
1 14 18
Frecuency (GHz)
Range (610 RO Raf/Aitn Dst/Avg Tupe T s 4oups/Mode Position Ronge (Glzy REMUBH  Ref/fttn  Det/fivg Type Susep Pis doups/fods FPosition
-3 1H-628) /% 167718 PEAK/Pur Aug(RHS)  fut 68l N B-Hfdegs 3318 MC6B)/3 BB PEAK/Pur hg®RMS  Auto [ - 360idegs H
w.TST 38915 5 Feb 2@19 Rev 9.5 26 Apr 2816
| 1:_)UL Fremont, Sm Chamber A 5 Fek 2819 13:35:89
Radicted Emissions 3-Meters
Project Number: 12584419
a5 Client: ON Semi
Config: EUT + Dipole Anterna
Mode: Ant 2, 914.75
L O OO OPE O Tested by 19419
85
Peak Limit (dBul/m)
75
e
>
3 B5
@
T -
= vg Limit (dBul/m
55 e
Q ;
)
45 5 2.
e :
35
25
1 14 18
Frecuency (GHz)
Range (61} RO Raf/Aitn Dst/Avg Tgpe T s ¥ops/Mode Position Ronge (Glzy REMURH  Ref/fttn  Det/fivg Type Susep Pis doups/fods FPosition
w.TST 38915 5 Feb 2@19 Rev 9.5 26 Apr 2816

VERTICAL
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REPORT NO: 12584419-E1V5 DATE: 2/6/2019
FCC ID: 2AQW8SPSPRDR1-8 IC ID: 24422-SPSPRDR18

RADIATED EMISSIONS

Marker Frequency Meter Det AF T345 (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)
(dBuVv) (dBuVv/m)
3 *7.318 36.56 PK2 35.6 -24.7 47.46 - - 74 -26.54 238 200 H
6 *7.318 36.47 PK2 35.6 -24.6 47.47 - - 74 -26.53 265 372 \
4 1.829 43.42 PK2 30.6 -24 50.02 - - - - 250 116 \
1 1.83 43.01 PK2 30.6 -24 49.61 - - - - 162 199 H
2 5.488 35.16 PK2 34.6 -26.7 43.06 - - - - 234 220 H
5 5.488 36.18 PK2 34.6 -26.7 44.08 - - - - 241 244 )

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
PK2 — Peak Detector

Peak measurements meet the average limit. Therefore, average readings were not necessary to
measure.
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REPORT NO: 12584419-E1V5
FCC ID: 2AQW8SPSPRDR1-8

DATE: 2/6/2019
IC ID: 24422-SPSPRDR18

HIGH CHANNEL RESULTS

HHUL Fremont, 5m Chamber A 5 Feb 2819  13:87:47
Fadioted Emissions 3-Meters
Froject Numbsr: 12584419
185 Client: DN Seni
Config: EUT + Dipole Antenna
Mode: Ant 2, 927.25
g5 Tested by: 19419
85
Peak Limit (dBul/m)
75
e
3 BS
@
o
= g Limit (dBuls/m)
55
” L MM
2 3 m...—lh‘M
s e il
"
35 W
25
1 14 18
Frecquency (GHz)
Fargo (621 RGBT e /Atin  Dot/ivg Tgpe ey Pls Fups/ods  Posltion Ronge (GFz) RWATEL  Rei/fen  Dobifvg Type Susp Fis Tupolfos  Position
-1 IH-68)/3  (BI/18  PEAK/Pur Aug(RHS)  7luseclhuto) GBI M B-360cegs H | 2318 WO-BcB)30k  B/D PERPar hvgRHS)  Sidsectiutol 1Bk MR - 360degs H
FCC Port1SC 2 4GHz RSE.TST 38915 26 Jun 2015 Rev 9.5 26 fpr 2016
HHUL Fremont, 5m Chamber A 5 Feb 2819  13:87:47
Fadioted Emissions 3-Meters
Froject Numbsr: 12584419
185 Client: DN Seni
Config: EUT + Dipole Antenna
Mode: Ant 2, 927.25
o OO OO NSO S Tested by: 19419
85
Peak Limit (dBul/m)
75
e
3 BS
@
o
= g Limit (dBuls/m)
55
4 :
- 6.
45 Lt - o
2 H
2 :
e e T TP Lty
25
1 14 18
Frecquency (GHz)
Fange (@) UGN Ref/ALtn  Det/vg Type Sp Plo  Fope/iods Fosllion Ronge (GFz) RBWAT  Rei/Attn  Detifivg Type Sucop Pis oupe/fods  Fosition
FCC Port1SC 2. 4GHz RSE.TST 38915 26 Jun 2815 Rev 9.5 265 fpr 2816

VERTICAL
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REPORT NO: 12584419-E1V5 DATE: 2/6/2019
FCC ID: 2AQW8SPSPRDR1-8 IC ID: 24422-SPSPRDR18

RADIATED EMISSIONS

Marker Frequency Meter Det AF T345 (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)
(dBuVv) (dBuVv/m)
2 *3.655 37.83 PK2 331 -29.1 41.83 - - 74 -32.17 167 152 H
5 *4.503 36.77 PK2 34.1 -28.1 42.77 - - 74 -31.23 360 166 \
4 1.854 42.07 PK2 30.7 -24 48.77 - - - - 324 199 \
1 1.897 40.82 PK2 30.9 -23.9 47.82 - - - - 0 130 H
3 5.794 36.96 PK2 35 -26.1 45.86 - - - - 16 102 H
6 9.674 33.34 PK2 36.9 -21.2 49.04 - - - - 34 171 )

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
PK2 — Peak Detector

Peak measurements meet the average limit. Therefore, average readings were not necessary to
measure.
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REPORT NO: 12584419-E1V5
FCC ID: 2AQW8SPSPRDR1-8

DATE: 2/6/2019
IC ID: 24422-SPSPRDR18

HARMONICS AND SPURIOUS EMISSIONS GALTRONICS ANTENNA

LOW CHANNEL RESULTS

IT‘DUL Fremont, 5m Chamber A 5 Feb 2819 11:28:87
Fadioted Emissions 3-Meters
Froject Numbsr: 12584419
185 Client: DN Seni
Config: EUT + Galtironics Antenna
Mode: Ant 2, 962,75
95 Tested by: 19419
B5)
Limit CdBull/m2
75
e
ERE
@
o
= g Limit CdBul/m)
55
45 ! W 5
M z o M ;
ik o :
35 WWMM” - :
25
1 ] 18
Frecquency (GHz)
Farge (G2} RGN Fef/fidn  Dot/vg Tupe Semep Pis  Hapsiiods Fosition Ronge (GHe) RWARY  Ref/Atin  Debifvg Type T Pis  upeithds  Pasition
-3 Hi-680/ B 19118 PEAK/Far BugRHS)  PTnsect [Er I B-360ickgs 3318 McbB)/Hk BB PERG/Par gD STusecihutod I8k MH - hdegs H
FCC Port15C 2.4GHz RSE.TST 38915 26 Jun 2815 Rev 9.5 26 fpr 2016
IT‘DUL Fremont, 5m Chamber A 5 Feb 2819 11:28:87
Fadioted Emissions 3-Meters
i Project Number: 12584419
185 Client: DN Seni
Config: EUT + Galtironics Antenna
Mode: Ant 2, 962,75
DS ereeeeeeeeeeeeeeeeesssee st e e Tested by: 19419
B5)
Limit CdBull/m2
75
e
ERE
@
o
= g Limit CdBul/m)
55
5]
o
45 ; 2 W
o
350
25
1 ] 18
Frecquency (GHz)
Farge (G2} RGN Fef/fidn  Dot/vg Tupe Semep Pis  Fapaiiods Fosition Ronge (GHe) R Ref/Atin  Debifvg Type BT Pis  upeithds  Fasition
FCC Port{SC 2.4GHz RSE.TST 38915 26 Jun 2815 Rew 9.5 26 fpr 2016
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REPORT NO: 12584419-E1V5 DATE: 2/6/2019
FCC ID: 2AQW8SPSPRDR1-8 IC ID: 24422-SPSPRDR18

RADIATED EMISSIONS

Marker Frequency Meter Det AF T345 (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)
(dBuVv) (dBuVv/m)

*1.225 41.97 PK2 28.6 -24.9 45.67 - - 74 -28.33 157 199 )

*2.706 40.32 PK2 324 -22.1 50.62 - - 74 -23.38 198 170 \

*4.855 37.48 PK2 34.1 -27.1 44.48 - - 74 -29.52 119 130 H
1.805 41.74 PK2 303 -23.9 48.14 - - - - 156 161 \
1.806 42.6 PK2 303 -23.9 49 - - - - 194 199 H
7.082 34.04 PK2 35.5 -23.7 45.84 - - - - 59 170 H

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
PK2 — Peak detector

Peak measurements meet the average limit. Therefore, average readings were not necessary to
measure.
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REPORT NO: 12584419-E1V5
FCC ID: 2AQW8SPSPRDR1-8

DATE: 2/6/2019
IC ID: 24422-SPSPRDR18

MID CHANNEL RESULTS

UL Fremont,Sm Chamber A

5 Feb 2819

11:58:55

115 —— —_— —_— ——
Radicted Emissions 3-Meters
Project Number: 12584419
a5 Client: ON Semi
Config: EUT + Galtronics Antenna
Mode: Ant 2, 914.75
L O OO OPE O Tested by 19419
85
Peak Limit (dBul/m)
75
e
3 BS
@
T
z g Limit CdBul/m)
55

45M
25

25
1 14 18
Frequency (GHz)
Range (Gil2) FEUABN  Raf/ALtn  Dst/vg Type T Pla  #ips/fods Fosition Ronge (GHz) RBUAVEL  Rei/Attn  Dat/vg Tyge Susep Pts  dSupe/fiods Fosition
-3 1H-628) /% 1718 PEAK/Pur Aug(RHS)  Thmsecthuto) GBI M B-Hfdegs 3318 MC6B)/3 BB PEA/Pur gRMS  Slnsecihuto) 18k MOM - 360idegs H
FCC Port1SC 2. 4GHz RSE.TST 38915 26 Jun 2815 Rev 9.5 265 fpr 2816
| 1:_)UL Fremont, Sm Chamber A 5 Fek 2819 11:58:55
Radicted Emissions 3-Meters
Project Number: 12584419
185 Clisnt: ON Semi
Config: EUT + Galtronics Antenna
Mode: Ant 2, 914.75
DS e eeeeeeeeesseeeeeeesssee e ss s e e e Tested by: 19419
85
Peak Limit (dBul/m)
75
e
> 5
3 65
@
T -
z vg Limit CdBul/m
55 :
4 | i
45 9 5
26
i
35
25
1 14 18
Frequency (GHz)
Range (Gil2) FEUABN  Raf/ALtn  Dst/vg Type T Pla  #ips/fods Fosition Ronge (GHz) RBAED  Ref/Attn  Dat/fvg Tupe Susep Phs dSupe/fods  Fosition
FCC Port1SC 2. 4GHz RSE.TST 38915 26 Jun 2815 Rev 9.5 265 fpr 2816

VERTICAL
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REPORT NO: 12584419-E1V5 DATE: 2/6/2019
FCC ID: 2AQW8SPSPRDR1-8 IC ID: 24422-SPSPRDR18

RADIATED EMISSIONS

Marker Frequency Meter Det AF T345 (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)
(dBuVv) (dBuVv/m)
3 *2.709 40.46 PK2 324 -22.1 50.76 - - 74 -23.24 67 169 H
5 *7.319 34.27 PK2 35.6 -24.6 45.27 - - 74 -28.73 97 205 \
6 *7.602 33.83 PK2 35.7 -24.2 45.33 - - 74 -28.67 133 219 \
1 1.829 43.61 PK2 30.6 -24 50.21 - - - - 0 199 H
4 1.829 43.36 PK2 30.6 -24 49.96 - - - - 67 214 )
2 2.152 40.01 PK2 313 -23 48.31 - - - - 39 183 H

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
PK2 — Peak Detector

Peak measurements meet the average limit. Therefore, average readings were not necessary to
measure.
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REPORT NO: 12584419-E1V5
FCC ID: 2AQW8SPSPRDR1-8

IC ID:

DATE: 2/6/2019
24422-SPSPRDR18

HIGH CHANNEL RESULTS

HHI_IL Fremont, 5m Chamber A

Fadioted Emissions 3-Meters

Project MNumbsr: 12584419

5 Feb 2819

12:25:81

185 Cliznt: ON Seni
Config: EUT + Galtronics Antenna
Mode: Ant 2, 927.25
g5 Tested by: 19419
85
Peak Limit (dBul/m)
75
e
3 65
@
o
= vg Limit (dBul/m)

ij.mm *.“

oY

25
1 14 18
Frequency (GHz)
Fange (@) UGN Ref/ALtn  Dst/vg Type Swcp Plo Fope/ods Fosllion Ronge (GFz) RWAT  Ref/Attn  Detifvg Type Sacop Pis oupe/fods  Fosition
-1 IH-68)/3  (BI/18  PEAK/Pur Aug(RHS)  7luseclhuto) GBI M B-Mldegs H | 3:3-18 MBI/ BI/E PERR/Pur Avg(RMS  STnsecthuo) 1Bk MAXH i 36fdege
FCC Port1SC 2 4GHz RSE.TST 38915 26 Jun 2015 Rev 9.5 26 fpr 2016
HHUL Fremont, 5m Chamber A 5 Feb 2819 12:25:81
Fadioted Emissions 3-Meters
Froject Numbsr: 12584419
185 Client: DN Seni
Config: EUT + Galtronics fntenna
Mode: Ant 2, 927.25
o OO OO NSO S Tested by: 19419
85
Feak Limit C(dBull/m2
75
e
> 5
3 65
@
z Limit CdBuU/m)
— vg Limi dBuls/m
55 - 1 ]
T 3
5 4
a
45
B
25
1 14 18
Frequency (GHz)
Fange (@) UGN Ref/ALtn  Det/vg Type Sp Plo  Fope/iods Fosllion Ronge (GFz) RBWAT  Rei/Attn  Detifivg Type Sucop Pis oupe/fods  Fosition
FCC Port1SC 2. 4GHz RSE.TST 38915 26 Jun 2815 Rev 9.5 265 fpr 2816

VERTICAL
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REPORT NO: 12584419-E1V5 DATE: 2/6/2019
FCC ID: 2AQW8SPSPRDR1-8 IC ID: 24422-SPSPRDR18

RADIATED EMISSIONS

Marker Frequency Meter Det AF T345 (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)

2 *4.636 45.81 PK2 34.2 -28.4 51.61 - - 74 -22.39 266 113 H
*4.636 42.41 MAv1 34.2 -28.4 48.21 54 -5.79 - - 266 113 H
6 *7.418 42.72 PK2 35.7 -23.3 55.12 - - 74 -18.88 309 199 H
*7.418 40.13 MAv1 35.7 -23.3 52.53 54 -1.47 - - 309 199 H
3 *4.636 43.47 PK2 34.2 -28.4 49.27 - - 74 -24.73 330 370 \
*4.636 39.39 MAv1 34.2 -28.4 45.19 54 -8.81 - 330 370 )
5 *7.418 34.68 PK2 35.7 -23.3 47.08 - - 74 -26.92 262 199 )
*7.418 26.46 MAv1 35.7 -23.3 38.86 54 -15.14 - - 262 199 )
1 1.855 49.21 PK2 30.7 -24 55.91 - - - - 284 357 \
1.855 46.49 MAv1 30.7 -24 53.19 - - - - 284 357 \
4 5.563 34.24 MAv1 34.8 -27.1 41.94 - - - - 235 128 \
5.564 40.68 PK2 34.8 -27.1 48.38 - - - - 235 128 )

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
PK2 — Peak Detector
MAVv1 — Average Detector

Page 45 of 81

UL VERIFICATION SERVICES INC.
47173 BENICIA STREET, FREMONT, CA 94538, USA TEL: (510) 319-4000 FAX: (510) 661-0888
This report shall not be reproduced except in full, without the written approval of UL Verification Services Inc.



REPORT NO: 12584419-E1V5 DATE: 2/6/2019
FCC ID: 2AQW8SPSPRDR1-8 IC ID: 24422-SPSPRDR18

9.2. TRANSMITTER BELOW 1 GHz

9.2.1. -20 dBc BANDEDGE WITHOUT NOTCH FILTER AND PRE-

AMPLIFIER MTI ANTENNA
LOW CHANNEL

HORIZONTAL RESULT

4l Fremont - Chamber L 2618 Nov 29  B9:46:17
Rodioted Emissions - 3 Meters
- Project Number: 12584419
38 Client: ON Semi
{|Config: EUT + MTI Antenna
D |Mode: Ant 2, 982 75MH=z
28 Tested ky: 19419
18
—28 dB«
8
& -18
5
28
-3
4 ;L
- i e bbb X —
i g A b
800 ) 16aa
Frequency (MHz)
Fonge (Hz) Bl VB Ref/Attn  Det/feg Mods Sanp Ftc  wpsifoda Fosition
| 1 5BB- 1028 128k (-648)/ 30 -16/18 PERK/LogFurVidee  Aulo 8881 MAXH 335 degs
FCC Below 16Hz Low Ch Bondegde H with limit DAT 38915 28 Jun 2818 Rev 9.5 14 Dec 2818
Marker Frequency Meter Det AF Bypass (dB) Amp/Cbl (dB) Corrected -20 dBc Margin Azimuth Height Polarity
(MHz) Reading PRE0184970 Reading (dB) (Degs) (cm)
(dBm) (dB/m) (dBm)
1 902.75 -13.46 Pk 28 3.9 538 24.24 - - 335 100 H
2 902 -82.92 Pk 28 3.8 5.9 -45.22 4.24 -49.46 335 100 H
3 902.15 79.31 Pk 28 3.8 5.8 4171 4.24 -45.95 335 100 H

Pk - Peak detector
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REPORT NO: 12584419-E1V5
FCC ID: 2AQW8SPSPRDR1-8

DATE: 2/6/2019
IC ID: 24422-SPSPRDR18

VERTICAL RESULT

'“H{UL Fremont — Chamber L 2818 Nowv 29 18:18: 45
Rodiated Emissions - 3 Meters
e Project Number: 12584419
bo Client: ON Semi
Confi EUT + MTI Antenna
Mode: Ant 2, 982 7EMH=z
=8 Tested by: 19419
}l:
- 1
28 T\
268 dBc
= 5
=]
-1@
T O S0 OSSOSO
_4&, 2
5 ]
it gt M e A A vl oy | e b M
::,m...q-.w'-f"“"‘“"“” “ Vb e otk o o i A
2
868 18a8a
Frequency (MHz)
Rorge (Hiz) REU/EU Ref/Attn  Dot/feg thde Secop Fic Eups/fode Position
FCC Below 16Hz_Low Ch_Bondeqde U with linit.DAT 39915 28 Jun 2618 Rev 9.5 14 Dec 2814

Marker Frequency Meter Det AF Bypass (dB) Amp/Cbl (dB) Corrected -20 dBc Margin Azimuth Height Polarity
(MHz) Reading PRE0184970 Reading (dB) (Degs) (cm)
(dBm) (dB/m) (dBm)
1 902.74 -7.79 Pk 28 3.9 5.8 29.91 - - 343 100 \4
2 902 -80.09 Pk 28 3.8 5.9 -42.39 9.91 -52.3 343 100 \

Pk - Peak detector
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REPORT NO: 12584419-E1V5 DATE: 2/6/2019
FCC ID: 2AQW8SPSPRDR1-8 IC ID: 24422-SPSPRDR18

HIGH CHANNEL

HORIZONTAL RESULT

4LLL Fremont — Chamber L 2818 MNaowv 29 A9:54:43
Rodioted Emissions - 3 Meters
. Froject Nunber: 12584419
Client: ON Semi
Config: EUT + MTI Antennc
Made: Ant 2, 927.25MHz
25| Tested by: 19419
- 1
q
1 =
jE el
& -5
(]
—15]
_25
3
3
|
—45|
WWM»WWWMWMWWMW s
A WA WA ANl

806 18868
Frequency (MHz)

fionge (MHz) RELI/UBU Fef/Attn  Det/fvg Mode weep Piz  ¥oups/Mode Fosition
| 18- 108 12B(-EdB2/ 300 ~18/18  PERK/LogPur-Uideo Ao aoan  HAH 39 dege
FCC Below 16Hz_High Ch_Bondegde H with |imit.DAT 38915 20 Jun 2818 Rev 9.5 14 Dec 2@1d
Marker Frequency Meter Det AF Bypass (dB) Amp/Cbl (dB) Corrected -20 dBc Margin Azimuth Height Polarity
(MHz) Reading PRE0184970 Reading (dB) (Degs) (cm)
(dBm) (dB/m) (dBm)
1 927.25 -15.69 Pk 28.3 4 4.1 20.71 - - 339 100 H
2 928.175 -84.51 Pk 28.3 4 4.1 -48.11 71 -48.82 339 100 H
3 928.05 -84.87 Pk 28.3 4 4.1 -48.47 71 -49.18 339 100 H

Pk - Peak detector
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REPORT NO: 12584419-E1V5
FCC ID: 2AQW8SPSPRDR1-8

DATE: 2/6/2019
IC ID: 24422-SPSPRDR18

VERTICAL RESULT

gl Fremont - Chamber L 2818 Nov 29 18:82:46
84 T
Radioted Emissions - 3 Meters
e [‘r'uJuLl F‘lu'ul.u'r'f 12584419
= Client: ON Semi
Canfig: EUT + MTI Antenna
Made: Ant 2, 927.25MHz
50| Tested by: 19419
JIZ
1
24 T
- -28 dB
& 5
(]
—1@!
-725
3
-46 &
LRI RTR ST POTPR) A t
_n.—,n-;—»-*wwrt-\‘\““f"‘“'"w'u Aot i TR TS TRP IRy 1 A--l.‘u»...l\-.‘u.l.q.‘,u-»wvf' "*"ww--\-...v\v.-r-n.w*-'ﬁéum‘-Mqrw-’w“m-'r-"\f‘“""”]""m""'“
-55(
840 1@eg
Frequency (MHz)
fnge (2 REUAUBU Ref/Atin  Det/fvg Fods Sucep Ftc #oups/fode Focition
FCC Below 16Hz High Ch_Bondeade U with |imit.DAT 38915 20 Jun 2818 Rev 9.5 14 Doc 2014
Marker Frequency Meter Det AF Bypass (dB) Amp/Cbl (dB) Corrected -20 dBc Margin Azimuth Height Polarity
(MHz) Reading PRE0184970 Reading (dB) (Degs) (cm)
(dBm) (dB/m) (dBm)
1 927.24 -9.42 Pk 28.3 4 4.1 26.98 - - 336 98 \
2 928.2 -80.86 Pk 28.3 4 4.1 -44.46 6.8 -51.26 336 98 \4
3 927.98 -77.99 Pk 28.3 4 4.1 -41.59 6.8 -48.39 336 98 \4
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REPORT NO: 12584419-E1V5

DATE: 2/6/2019
FCC ID: 2AQW8SPSPRDR1-8

IC ID: 24422-SPSPRDR18

9.2.2. -20 dBc BANDEDGE WITHOUT NOTCH FILTER AND PRE-
AMPLIFIER DIPOLE ANTENNA

LOW CHANNEL

HORIZONTAL RESULT

4MU_ Fremant, Sm Chamber A 6 Feb 28189 11:18:28
Radiated Emissions - 3 Meters
) Project Mumber: 12584419
BB “t|Client: ON Sem
3 |Config: EUT + Dipale Antenna
Mode: Ant 2, 882.75
2 || Tested by: 19419
1 G2l
]SOOSO OSSOSO USOSRORN S0 SOOI
-
o -8
o
-26
| OSSOSO RSOOSR S 1 NSO
an R Ao, . %'.
A s ARSI I
gL AMLAAY TN A, Uil I 2 b
'MM'V,.-,-\.JANA " i LTI Pt s it bt e '\aw‘“"-w'«\.M,v-.~u"~.\ﬂ4.-vmﬁ.w*“""-’"/‘W v
=50
804 1888
Freguency (MHz)
Rarge (iz) GG Ref/Aitn  Det/ivg Tupe Pla  tupsifode Fosilion
e oo 128K i-5aB)/ 300 1818 PEAK/LogFur-Video nsscliuta) 161 KAKH B doge 162 ¢
FCC Bolow 16Hz Low Ch Bandeqde H_Dipale.DAT 38315 28 Jun 2818 Rev 9.5 26 fpr 2816

Trace Markers

Marker Frequency Meter Det AF PRE0181574 Bypass (dB) Amp/Cbl (dB) Corrected -20dBc Margin Azimuth Height Polarity
(MHz) Reading (dB/m) Reading (dB) (Degs) (cm)
(dBm) (dBm)
3 901.8 =77 Pk 28.2 3.8 7.4 -37.6 7.27 -44.87 60 102 H
2 902 -78.63 Pk 28.2 3.8 7.4 -39.23 7.27 -46.5 60 102 H
1 902.8 -12.13 Pk 28.1 3.9 7.4 27.27 - - 60 102 H

Pk - Peak detector
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REPORT NO: 12584419-E1V5 DATE: 2/6/2019
FCC ID: 2AQW8SPSPRDR1-8 IC ID: 24422-SPSPRDR18

VERTICAL RESULT

BULL Fremont,5m Chamber A 6 Feb 2819 11:45:38
Radiated Emissions — 3 Meters
. Project Number: 12584419
DS Clisnt: ON Sem
Config: EUT + Dipole Antenna
Mode: Ant 2, 9B2.75
O SO Tested by: 19419
35
26 l»‘
& 5 PAdBe
o
OSSOSO S0 SRS
OSSO S0 SRS
Y| - . L
| )
-55
BB 1d8g
Freguency (MHz)
Rarge (Wiz) RGUAGL  Ref/itn  Det/ivg Tupe Suaep Fia  Hepa/Mode Fosition |
FCC Port 15C 915MHz Bond Edae uith Bupass U_corrscted tst 38915 28 Jun 2018 Rev 9.5 26 Apr 2816

Trace Markers

Marker Frequency Meter Det AF Bypass (dB) Amp/Cbl (dB) Corrected - 20dBc Margin Azimuth Height Polarity
(MHz) Reading PRE0181574 Reading (dB) (Degs) (cm)
(dBm) (dB/m) (dBm)
2 902 -83.25 Pk 28.2 3.8 7.4 -43.85 -1.58 -42.27 144 311 \
1 902.8 -20.98 Pk 28.1 3.9 7.4 18.42 - - 144 311 \

Pk - Peak detector
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REPORT NO: 12584419-E1V5 DATE: 2/6/2019
FCC ID: 2AQW8SPSPRDR1-8 IC ID: 24422-SPSPRDR18

HIGH CHANNEL

HORIZONTAL RESULT

4MU7 Fremont, 5m Chamber A 6 Feb 2819 11:37:27
i Radiated Emissions - 3 Meters
. ' |Project Number: 12584419
e Cliant: ON Sem
Config: EUT + Dipole Antenna
Mode: Ant 2, OP7.25
ele) S Tested by: 124)9
[z - i B D = O
4]
B I OO SO
2
OSSP SO
—-3e
|
48 e AN i
Aaveaprth A RS R A T N , s frore]
perfiagr A WA TMAAIA A A s it st gl A
-50
(=15[%] 1884
Frequency (MHz)
Farge i) [ Ref/fttn  Det/fvg Type Suaep Fla  tiaps/fode Fosition
5651608 120-645)/ 300 -1B/18  PEAK/LogFurVideo  Tnsec(Autal  1BAI  WAKH 268 dugs T8
FCC Port 15C 915MHz Bond Edge with Byposs H_corrected tst 308915 28 Jun 2018 Rev 9.5 26 Apr 26816
Trace Markers
Marker Frequency Meter Det AF PRE0181574 Bypass (dB) Amp/Cbl (dB) Corrected -20dBc Margin Azimuth Height Polarity
(MHz) Reading (dB/m) Reading (dB) (Degs) (cm)
(dBm) (dBm)
927.2 -12.98 Pk 28.5 4 5.6 25.12 - - 260 302 H
2 928.2 -80.16 Pk 28.5 4 5.6 -42.06 5.12 -47.18 260 302 H

Pk - Peak detector
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REPORT NO: 12584419-E1V5 DATE: 2/6/2019
FCC ID: 2AQW8SPSPRDR1-8 IC ID: 24422-SPSPRDR18

VERTICAL RESULT

onbl Fremont,5m Chomber A 6 Feb 2019 11:28:18
Q)
Rodioted Emissions - 3 Meters
= Project Number: 12584419
&"f Clisnt: ON Sen
Config: EUT + Dipole Antenna
Mede: Ant 2, 927 .25
50 Tested by: 19419
35
28 1
D
E 5 26a8
2
-4
-25
_4p 7.
G
=55
868 18868
Freguency (MHz)
Fange (MHz) FEU/UB  Ref/fttn Det/Avg Tupe Suaep Pia fapefode Fosition |
FCC Port 15C 915MHz Bond Edge with Byposs U _correcied.t=t 38915 28 Jun 2018 Rev 9.5 26 fpr 2816
Trace Markers
Marker Frequency Meter Det AF Bypass (dB) Amp/Cbl (dB) Corrected - 20dBc Margin Azimuth Height Polarity
(MHz) Reading PRE0181574 Reading (dB) (Degs) (cm)
(dBm) (dB/m) (dBm)
1 927.2 -20.92 Pk 285 4 5.6 17.18 - - 160 190 Vv
2 928.2 -84.15 Pk 285 4 5.6 -46.05 -2.82 -43.23 160 190 \

Pk - Peak detector
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REPORT NO: 12584419-E1V5
FCC ID: 2AQW8SPSPRDR1-8

DATE: 2/6/2019

IC ID: 24422-SPSPRDR18

9.2.3.-20 dBc BANDEDGE WITHOUT NOTCH FILTER AND PRE-
AMPLIFIER GALTRONICS ANTENNA
LOW CHANNEL

HORIZONTAL RESULT

4nll Fremont,Sm Chomber A 6 Feb 2B189 12:86:28
4]
Rodiated Emissions - 3 Meters
o Project Number: 12584419
30 Client: ON Sem
Config: EUT + Goltronics Antenna
Mode: Ant 2, 982.75
26 {-{ Tested by: 19419
q
18
2HdBc
2]
@ -1B
Z
-208
- 2R
38
49 ; N
4t A ST T W t
b gt A B p " b
i Wi -."v-.W-Jm»ruh,urwuwn,v\,ﬂ\ww«m-‘v'r-.a Byl it e b A
-56
212]g] 1088
Frequency (MHz)
Fange (Fhiz) FEWUEW  Fef/Rtin  Det/fvg Tupe Seasp Fiz  tape/toas  Fosition
1080 12k 6B/ B 18/10  PEAK/LogPur-Uideo Inectiuta) 1681 KX 364 degs 184
FCC Below 1GHz_Low Ch_Bandeade H_Dipole.DAT 38915 28 Jun 2618 Rev 9.5 26 fpr 2816

Marker Frequency Meter Det AF PRE0181574 Bypass (dB) Amp/Cbl (dB) Corrected - 20dBc Margin Azimuth Height Polarity
(MHz) Reading (dB/m) Reading (dB) (Degs) (cm)
(dBm) (dBm)
2 902 -82.52 Pk 28.2 3.8 7.4 -43.12 -2.35 -40.77 304 104 H
902.8 -21.75 Pk 28.1 3.9 7.4 17.65 304 104 H

Pk - Peak detector
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REPORT NO: 12584419-E1V5
FCC ID: 2AQW8SPSPRDR1-8

DATE: 2/6/2019
IC ID: 24422-SPSPRDR18

VERTICAL RESULT

ij[lu_ Fremont,5m Chomber A 6 Feb 2819 12:14:37
) Rodioted Emissions - 3 Meters
. Froject Number: 12584419
[=}e] Client: ON Se
Config: EUT olironics Antenna
Mode: Ant 2, 902.75
S]] E— SN S Tested by: 19418
35t
1
L] 3
,;.
% - ZHd
OO
-25
—-4a Z
L —
844 G%]%]
Freguency (MHz)
Rorge (Mz) REW/VBU Ref/Ritn  Det/fvg Type Suep Pl doupsibede Position |
FCC Part 150 915MHz Bond Fdge with Bypass U corrected.tst 38915 28 Jun 2618 Rev 9.5 26 hpr 2816
Trace Markers
Marker Frequency Meter Det AF PRE0181574 Bypass (dB) Amp/Cbl (dB) Corrected -20dBc Margin Azimuth Height Polarity
(MHz) Reading (dB/m) Reading (dB) (Degs) (cm)
(dBm) (dBm)
2 902 -80.96 Pk 28.2 3.8 7.4 -41.56 -3.36 -38.2 64 135 \
902.8 -16.04 Pk 28.1 3.9 7.4 23.36 64 135 \

Pk - Peak detector
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REPORT NO: 12584419-E1V5 DATE: 2/6/2019
FCC ID: 2AQW8SPSPRDR1-8 IC ID: 24422-SPSPRDR18

HIGH CHANNEL

HORIZONTAL RESULT

UL Fremont,5m Chomber A 6 Feb 28193 12:28:14

Radioted Emissions - 3 Meters

) Project Number: 12584419
L Cliant: DN Sem

Config: EUT + Golironics Antenna
Mods: &nt 2, 927.25
O S SO Tested by: 19418
1
18
5
@ -18
o
-20
-39
-48 M | A |
el el A RN R
L AR AR 2 o
T UMM P gt B by s, b s b

-58
SToWT=IN
ELaE] 1888
Freguency (MHz)
Fange (7] REAGN  Fef/fin  Detivg Tupo Fla  Fapsifide Fosition
- Too 12 (-5aE1/ T ~18718  PERK/Log otk 2 doge 112
FCC Part 15 915MHz Band Edge with Bupass H_corrected tet 38915 28 Jun 2018 Rev 9.5 26 fpr 2016

Trace Markers

Marker Frequency Meter Det AF PRE0181574 Bypass (dB) Amp/Cbl (dB) Corrected -20dBc Margin Azimuth Height Polarity
(MHz) Reading (dB/m) Reading (dB) (Degs) (cm)
(dBm) (dBm)
1 927.2 -23.37 Pk 28.5 4 5.6 14.73 - - 230 112 H
2 928.2 -83.56 Pk 28.5 4 5.6 -45.46 -5.27 -40.19 230 112 H

Pk - Peak detector
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REPORT NO: 12584419-E1V5
FCC ID: 2AQW8SPSPRDR1-8

DATE: 2/6/2019

IC ID: 24422-SPSPRDR18

VERTICAL RESULT

UL Fremont,5m Chomber A

. 6 Fsb 2019 2:21:56
s15] -
Rodiated Emissions - 3 Meters
= Project Number: 12584419
L S Client: OM Sen
Config: EUT + Goltronics Antenna
Mode: Ant 2, 927.25
568 Tested by: 19419
S
1
@@ O B O 7
R
A
-4
1001
e A e een 2
a
L PP
=150} 1686
Frequency (MHz)
 Fange () REW/UB Ref/Rltn  Det/avg lype Susep Fiz  fhps/fode Fesition |
FCC Port 15C 915MHz Bond Edge with Byposs U _correcied.t=t 38915 28 Jun 2018 Rev 9.5 26 Apr 2816
Trace Markers
Marker Frequency Meter Det AF PRE0181574 Bypass (dB) Amp/Cbl (dB) Corrected -20dBc Margin Azimuth Height Polarity
(MHz) Reading (dB/m) Reading (dB) (Degs) (cm)
(dBm) (dBm)
927.2 -15.18 Pk 28.5 4 5.6 22.92 - - 281 128 \
2 928.2 -80.78 Pk 285 4 5.6 -42.68 2.92 -45.6 281 128 \

Pk - Peak detector

Page 57 of 81

UL VERIFICATION SERVICES INC.
47173 BENICIA STREET, FREMONT, CA 94538, USA
This report shall not be reproduced except in full, without the written approval of UL Verification Services Inc.

TEL: (510) 319-4000

FAX: (510) 661-0888




REPORT NO: 12584419-E1V5 DATE: 2/6/2019
FCC ID: 2AQW8SPSPRDR1-8 IC ID: 24422-SPSPRDR18

9.2.4. HARMONICS AND SPURIOUS EMISSIONS WITH A NOTCH
FILTER MTI ANTENNA

LOW CHANNEL RESULTS

UL Fremont - Chomber L 2818 Nov 28 12:58:15

9
i|Radiated Emissions — 3 Meters

Project Mumber: 12584419

B85 3 Climnt: ON Semi
Config: EUT + MTI fntenno
Mode: Ant 2, 982.75MHz
J OSSR SSNRSSSUNN SSSSUSRS USSR SUUSSRRE SOSOONE SNORS S Tested by: 19419
E5
L —— A B E et
3 ASpeerCiRTETEBELY R
@
o
5 RS UG USRS SN AU SN S S———

3A a8 1864

Frequency (MHz
Farge () ROl /UB8] Rof/Ritn  Dot/ing Pode Sumop Fio  #5ups/fode Fooition Rarge OHz) REM/VB Raf/fiktn  Dot/ivg Mode Sucep Pl Foupa/Mode  Fosition
13200 128k (-6B)/IN T/1B PERK/LogPrViden  fuia B HH B-3hdegs H | 302081608 120k(-68)/IN  9T/1B  PEAK/LogPar—Videa st BOBE MR B-68degs H
FCC Below 1GHz_Low Ch.DAT Rev 9.5 22 Jun 2818
UL Fremont — Chomber L 2818 Nov 28 12:58:15

9
Rodiated Emissions - 3 Meters

Project Number: 12584419

B5) : Client: ON Seml

Config: EUT + MTT Antenna
| | ! ! ! | [Mode:"Ant 2, 982, 75MHz

75k . . : : R — i |Tested by: 19419

tdBulsm)
I
%)}
r
o
&

DT

= : ‘d ik ,...M

3 b s’
- wp ‘ 3 MW"WW' ,WMLM' i
T W "u:\,.l,.wm‘ml‘m{t;m-,,d_my; |

30 108 ' ' ' “Tage
Frequency (MHz)

Range (MHz] RBU/UBY Ref/fitin  Det/fvg Mode Suzep Pta  #5epa/Mode  Fonition Rarge (Mz} FAW/VEI Ref/fttn  Det/fvg Mode Susep Ptz ¥Supa/Mode  Pozition

FCC Below fGHz Low Ch.DAT Rev 9.5 22 Jun 2818

VERTICAL
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REPORT NO: 12584419-E1V5
FCC ID: 2AQW8SPSPRDR1-8

IC ID:

DATE: 2/6/2019

24422-SPSPRDR18

Trace Markers

Marker Frequency Meter Det AF PRE0184970 Amp/Cbl (dB) Corrected QPk Limit Margin Azimuth Height Polarity
(MHz) Reading (dB/m) Reading (dBuV/m) (dB) (Degs) (cm)
(dBuv) (dBuV/m)
1 31.9808 21.14 Pk 25 -31.5 14.64 40 -25.36 235 133 H
2 *122.2522 20.17 Pk 19.7 -30.8 9.07 43.52 -34.45 299 151 H
4 57.8006 23.99 Pk 13.1 -31.2 5.89 40 -34.11 167 117 Vv
5 *129.087 19.89 Pk 19.6 -30.8 8.69 43.52 -34.83 162 162 Vv
3 **902.7504 36.95 Pk 28 -27.4 37.55 46.02 -8.47 322 132 H
7 *403.9821 23.32 Pk 21.7 -29.7 15.32 46.02 -30.7 198 101 H
6 **902.7504 37.47 Pk 28 -27.4 38.07 46.02 -7.95 328 105 \
8 312.8579 19.95 Pk 19.7 -29.8 9.85 46.02 -36.17 157 170 \

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
** - indicates the fundamental frequency
Pk - Peak detector
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REPORT NO: 12584419-E1V5
FCC ID: 2AQW8SPSPRDR1-8

DATE: 2/6/2019

IC ID: 24422-SPSPRDR18

MID CHANNEL RESULTS

gl:UL Fremant — Choamber L 2818 Nov 28 I1:26:84
Rodiated Emissions - 3 Meters
Project Number: 12584419
85 Client: ON Semi
Config: EUT + MTI Antenna
Mode: Ant 2, 914.75MHz
U S S Tested by: 19419
65
L R i
= ’_
-
3 A5 EPRe T CHBOU R
@
T
S e S e e
T e T
15 : ;
P :
\W“,ﬂ”‘w 1 : 2
36 188 1884
Frequency (MHz)
Forge Fe) e Ref/itin  Debifng Mode Seccp Piz  Fowpaifods  Fozition Range (Hiz) REHAVE Raf/Atin  Dat/fvg Mode Suep Plz  Fowpa/fods  Pasition
1:3-208 1ZBkC-EBI/M T/ PELour-Uideo  Auta D HH B-30de; 3:208-1908 1Zk(-681/1  T1/1B FEAK/LogPar-Uideo  Asta 008 WA B-3Bdegs H
FCC Below 16Hz Mid Ch.DAT Rev 9.5 72 Jun 2818
QEUL Frement - Chamber L 2818 MNov 28 11:26:84
Rodiated Emissions - 3 Meters
Project Number: 12584419
85 Client: ON Semi
Config: EUT + MTI Antenna
Mode: Ant 2, 914.75MHz
U S S Tested by: 19419
65
R S
= ’_
-
3 A5 EPRe T CHBOU R
@
T
S e S e e
T e T
15k
5
My, ‘ : i 2 i MW
i s S s ; ; ;
S MR PR L T TP NI,
3 ! ""'A"’;\'J""\ ;?.ﬂﬁwwﬁ-‘mqfi"‘wp¢» ! : ; :
36 188 1884
Frequency (MHz)
Fonge_(1Fz) TR fer/iin  Det/ivg Fede Sezop Pio ¥oupa/Mode Poaition Fange (i) “RENAR RefiAiin  Det/ing ode Susep Fio  Fowpa/Mode Fasition
FCC Below 1GHz_Mid Ch.DAT Rev 9.5 22 Jun 2818

VERTICAL
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REPORT NO: 12584419-E1V5
FCC ID: 2AQW8SPSPRDR1-8

IC ID:

DATE: 2/6/2019

24422-SPSPRDR18

Trace Markers

Marker Frequency Meter Det AF PRE0184970 Amp/Cbl (dB) Corrected QPk Limit Margin Azimuth Height Polarity
(MHz) Reading (dB/m) Reading (dBuV/m) (dB) (Degs) (cm)
(dBuv) (dBuV/m)
1 37.3464 20.63 Pk 21.3 -31.5 10.43 40 -29.57 140 391 H
2 *132.0259 20.53 Pk 19.5 -30.8 9.23 43.52 -34.29 346 305 H
4 57.1657 23.52 Pk 13.1 -31.3 5.32 40 -34.68 150 125 \
5 *127.4951 20.34 Pk 19.7 -30.8 9.24 43.52 -34.28 9 262 \
3 **914.7459 28.48 Pk 28.3 -27.3 29.48 46.02 -16.54 4 394 H
7 *274.8953 20.53 Pk 19.2 -29.8 9.93 46.02 -36.09 133 169 H
6 **914.7488 28.18 Pk 28.3 -27.3 29.18 46.02 -16.84 354 108 \
8 484.6907 19.3 Pk 23.6 -29.6 13.3 46.02 -32.72 253 311 \

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
** - indicates the fundamental frequency
Pk - Peak detector
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REPORT NO: 12584419-E1V5
FCC ID: 2AQW8SPSPRDR1-8

DATE: 2/6/2019
IC ID: 24422-SPSPRDR18

HIGH CHANNEL RESULTS

gl:UL Fremant — Choamber L 2818 Nov 28 I4:88:68
Radiated Emissions - 3 Meters
Project Number: 12584419
85 Client: ON Semi
Config: EUT + MTI Antenna
Mode: Ant 2, 927.25MHz
23 AU SN SN SRS S S SN S Tested by: 19410
65
55
< ’_
<
T ) v L L o e e f
3 3
35 i

Frequency (MHz)

“Toae

Farge (1)
13200

[ Ref/Attn  Det/fvg Mode Sumep
128k (-bB) /1N 97718 PERK/LogPwr-ideo  Auta

Fts  #5eps/Mode  FPosition
A8

Rarge (MHz)
B HAH B-35ldegs H 33&

161 a8

Raf/fttn  Det/fvg fode Susep

FEW/VEL
128ki-68) /1M 97718 PEAK/LogPer Video  Auto

Ptz ¥Sups/Mode  Position
BO0E  MAMK B-368degs H

FCC Below fGHz High Ch DAT

Rev 9.5 22 Jun 2818

HORIZTONAL

gl:UL Fremant — Choamber L 2818 Nov 28 I4:88:68
Radiated Emissions — 3 Meters
Project Number: 12584419
B5p- Client: ON Semi
Config: EUT + MTI Antenna
Mode: Ant 2, 927.25MHz
741 AR SN SRS SR SN S SN SO Tested by: 19419
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Frequency (MHz)
Forge () TR Fet/fin Doty ode S Pho Fowpafods  Paition Farge OF1z) RBHA Ref/fttn Det/vg fode Suzep Pl Fowpa/Mode Fasition
FCC Below 16Hz High Ch.DAT

Fev 9.5 22 Jun 2018

VERTICAL
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REPORT NO: 12584419-E1V5
FCC ID: 2AQW8SPSPRDR1-8

IC ID:

DATE: 2/6/2019

24422-SPSPRDR18

Trace Markers

Marker Frequency Meter Det AF PRE0184970 Amp/Cbl (dB) Corrected QPk Limit Margin Azimuth Height Polarity
(MHz) Reading (dB/m) Reading (dBuV/m) (dB) (Degs) (cm)
(dBuv) (dBuV/m)
30.1779 20.98 Pk 259 -31.5 15.38 40 -24.62 326 159 H
*130.7832 19.19 Pk 19.5 -30.8 7.89 43.52 -35.63 92 327 H
58.5391 23.42 Pk 13.2 -31.2 5.42 40 -34.58 153 127 \
*112.7044 19.88 Pk 18.9 -30.8 7.98 43.52 -35.54 338 305 \
**927.248 39.21 Pk 28.3 -27.2 40.31 46.02 -5.71 351 134 H
* 407.5587 17.4 Pk 219 -29.7 9.6 46.02 -36.42 15 261 H
**927.2537 40.28 Pk 28.3 -27.2 41.38 46.02 -4.84 328 103 \
312.3561 18.66 Pk 19.7 -29.8 8.56 46.02 -37.46 258 222 \

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
** - indicates the fundamental frequency
Pk - Peak detector
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REPORT NO: 12584419-E1V5
FCC ID: 2AQW8SPSPRDR1-8

DATE: 2/6/2019
IC ID: 24422-SPSPRDR18

9.2.5. HARMONICS AND SPURIOUS EMISSIONS WITH A NOTCH
FILTER DIPOLE ANTENNA

LOW CHANNEL RESULTS

9KUL Fremont,Sm Chomber A 6 Feb 2B19 18:37:22
Rodioted Emissions - 3 Meters
Froject Numbsr: 12584419
85 Client: ON Semi
Config: EUT + Dipole Anterna
Mode: Ant 2, 982.75
75 Tested by: 19419
4
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34 188 1888
Frequency (MHz)
Rongs (MHz) REUAIR Ref/fidn  Det/fvg Type Sweep Position Ronge (HHz) RBU/UBU Ref/fttn  Detifvg Type Sueep Pts  #oupsiMods  Position
13828 12ki-6B)/1H G718 PERK/LogPur—lides  lnsec(futc) B-3efcegs H | 3:206-1988 (2BkBEI/N T8 PERCLoar-Uides  Jmsectustc) 8881 PAIH B-Fdegs H
FCC Port15C 38-1B8EMHz. TST 36915 15 Jul 2614 Rev 9.5 26 fpr 2816

HORIZTONAL

g5l Fremont,5n Chamber A 6 Feb 2B13  18:37:27
; Rodioted Emissions - 3 Meters
Project Number: 12584419
85 C1ame: 0N Somi
Config: EUT + Dipole Anterna
Mode: Ant 2, 982.75
751 Tested by: 19419
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Ref/Bttn  Dat/fvg Tupe Sumep

Pls  #Swps/Mode FPosition

Frequency (MHz)

Fange (HHz) REWAUBL  Rel/ftin  Dot/fvg Typs Susep

Pis  dGups/tbde  Position

FCC Port5C 38-1B88MH=. TST 30915 15 Jul 2014

Rev 9.5 26 fpr 2816

VERTICAL
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REPORT NO: 12584419-E1V5
FCC ID: 2AQW8SPSPRDR1-8

DATE: 2/6/2019
IC ID: 24422-SPSPRDR18

Radiated Emissions

Marker Frequency Meter Det AF PRE0181574 Amp/Cbl (dB/m) Corrected QPk Limit Margin Azimuth Height Polarity
(MHz) Reading (dB/m) Reading (dBuV/m) (dB) (Degs) (cm)
(dBuv) (dBuv/m)
2 *125.0192 35.37 Qp 19.8 -26 29.17 43.52 -14.35 70 295 H
3 *404.013 45.41 Qp 21.6 -24.8 42.21 46.02 -3.81 335 110 H
5 46.5317 43.09 Qp 15.2 -27 31.29 40 -8.71 107 101 \
6 62.5214 45.23 Qp 13.7 -26.8 32.13 40 -7.87 163 104 \
1 81.0206 38.16 Qp 133 -26.5 24.96 40 -15.04 179 199 H
7 102.3471 42.01 Qp 17 -26.3 32.71 43.52 -10.81 301 105 \
4 **902.7 63.5 Pk 28.1 -22.6 69 0-360 300 H
8 **902.7 58.7 Pk 28.1 -22.6 64.2 0-360 100 \

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

** - indicates the fundamental frequency
Qp - Quasi-Peak detector

Pk — Peak detector
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REPORT NO: 12584419-E1V5
FCC ID: 2AQW8SPSPRDR1-8

DATE: 2/6/2019
IC ID: 24422-SPSPRDR18

MID CHANNEL RESULTS

9KUL Fremont,Sm Chomber A 6 Feb 2B19 B9:57:87
N Rodioted Emissions - 3 Meters
Project Number: 12584419
B5 Client: ON Semi
Config: EUT + Dipole Antenna
Mode: Ant 2, B14.75
75} Tested by: 19419
E5 4
550
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3 A5 aPpk T TAH G
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(| E— iked Hu5¢h4y»ﬂ&qyﬁff

OO NN SURRNE ORI SIS RN SURRE SOOI NOUUPSUUUE SRS SRR SO SASR NS SO S
3d 188 1888
Frequency (MHz)

Rongs (MHz) REWATE Ref/fidn  Det/fvg Type Sweep Pis  #owps/Mode  FPosition Ronge (HHz) RBL/BU Ref/ftin  Det/fvg Tupe Sueep Ps  #SwpsiMods  Position
1,328 128k (-5dDD/1H  97/18  PERK/LogPur-Uideo Insec(huto) 4881 WAXH B-JBdegs H | 3:200-1828 120k(-6dB)/IN /18 FER/LogPar-Uideo Jusectiuta) 601  WAH B-¥fdeqe H

FCC Parti15C 39-1BEAMHz . TST 36915 15 Jul 2614

Rev 9.5 26 fpr 2616

HORIZTONAL

9KUL Fremont,Sm Chomber A 6 Feb 2B19 B9:57:87
N i ; Rodioted Emissions - 3 Meters
i |Project Number: 12584419
B5 el o ON Seni
Config: EUT + Dipole Antenna
i [Mode: Ant 2, S14.75
75 Tested by: 19419
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Frequency (MHz)
Rarge (i) REUAB  Ref/fitn  Debifvg Type Swmp  Pla Fwps/fode Position Fonge (Hz) REWED — Fel/ftin Dotfivg Tope Soep Pio fame/todk Pooition
FCC PartiSC 38-1BOAHz . TST 38915 15 Jul 2814 Rev 9.5 26 fpr 2016

VERTICAL
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REPORT NO: 12584419-E1V5
FCC ID: 2AQW8SPSPRDR1-8

DATE: 2/6/2019
IC ID: 24422-SPSPRDR18

Marker Frequency Meter Det AF PRE0181574 Amp/Cbl (dB/m) Corrected QPk Limit Margin Azimuth Height Polarity
(MHz) Reading (dB/m) Reading (dBuV/m) (dB) (Degs) (cm)
(dBuv) (dBuV/m)
2 *125.0014 36.02 Qp 19.8 -26 29.82 43.52 -13.7 83 314 H
3 *403.999 44.92 Qp 21.6 -24.8 41.72 46.02 -4.3 301 103 H
1 46.5623 32.23 Qp 15.2 -27 20.43 40 -19.57 111 398 H
5 46.6051 429 Qp 15.2 -27 31.1 40 -8.9 149 138 \
6 62.543 44.48 Qp 13.7 -26.8 31.38 40 -8.62 174 110 \
7 101.8776 41.73 Qp 16.9 -26.3 32.33 43.52 -11.19 305 117 \
4 **914.7 57.32 Pk 28.3 -22.5 63.12 0-360 299 H
8 **914.7 57 Pk 28.3 -22.5 62.8 0-360 300 \

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

** - indicates the fundamental frequency
Qp - Quasi-Peak detector

Pk — Peak detector
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REPORT NO: 12584419-E1V5
FCC ID: 2AQW8SPSPRDR1-8

DATE: 2/6/2019
IC ID: 24422-SPSPRDR18

HIGH CHANNEL RESULTS

'ﬂ"UL Fremont, Sm Chamber A 6 Fek 2819 B9:15:29
Radicted Emissions - 3 Meters
Project Number: 12584419
85 Client: ON Semi
Config: EUT + Dipole Anterna
Mode: Ant 2, 927.25
7 L= WOSSSRRSSSSSSR USRNSSR SRS OSSN VOSSN S OO SO | Tested by: 19419
4
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36 186 1688
Frequency (MHz)
Rar (MHz) REUAIBN Ref/Attn  Det/ivg Ty S Pis  #Saps/Mode  Positi Rs (HHz) REW/UBY Ref/Attn  Det/Avg T Su Pre  dSups/Mods  Positi
1 'H—%; : 12k (-BdB)AN 9T/ " F;QK.’ ESPiEUmm |..w=:§uw 43| HQH g ﬂ?:\ﬂdf;\ H \Pﬂ?j\g;ﬁa - 128 (-6B) AN ;TIM PEAR/L Ef:fg‘}iden 1.-.-:?:.,-,.) Qﬂs\ Vﬂﬁf R-%ﬂ;;- H

FCC Parti1SC 38-108@MHz . TST 38915 15 Jul 2814

Rev 9.5 26 Apr 2816

HORIZTONAL

'ﬂ"UL Fremont,5m Chomber A 6 Feb 2818 @3:18:29
Radioted Emissions - 3 Meters
= Project Number: 12584419
8 Client: ON Semi
Config: EUT + Dipole Antenno
Mode: Ant 2, 927.25
2| USSR SSSUUSSOIOR SEUUIPSOIOSE NOTPRIOE SOOI OSSO SEUUUOR OOOS OSSOSO | Tested by 19419
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Freguency (MHz)
forge (Hz) R  Rof 7Ptk Oet/vg Type Sucep Pla  Vups/fode  Pomibion Range () R Rel/Aitn  Delifvg Type Sunep s Woups/tode  Position ‘
FCC Port1SC 39-1880MHz . TST 38915 15 Jul 2014 Rev 9.5 26 fpr 2016

VERTICAL
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REPORT NO: 12584419-E1V5
FCC ID: 2AQW8SPSPRDR1-8

DATE: 2/6/2019

IC ID: 24422-SPSPRDR18

Radiated Emissions

Marker Frequency Meter Det AF PRE0181574 Amp/Cbl (dB/m) Corrected QPk Limit Margin Azimuth Height Polarity
(MHz) Reading (dB/m) Reading (dBuV/m) (dB) (Degs) (cm)
(dBuv) (dBuV/m)
1 *125.0206 34.57 Qp 19.8 -26 28.37 43.52 -15.15 85 299 H
3 *404.0149 45.58 Qp 21.6 -24.8 42.38 46.02 -3.64 309 102 H
7 *403.9962 36.43 Qp 21.6 -24.8 33.23 46.02 -12.79 194 140 \
5 46.2464 39.9 Qp 15.4 -27 28.3 40 -11.7 217 111 \
6 103.2278 40.26 Qp 17.2 -26.3 31.16 43.52 -12.36 288 116 \
2 355.9832 34.33 Qp 20.4 -24.5 30.23 46.02 -15.79 293 102 H
4 **927.2 62.63 Pk 28.5 -22.4 68.73 0-360 100 H
8 **927.2 54.83 Pk 28.5 -22.4 60.93 0-360 300 \

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
** - indicates the fundamental frequency
Qp - Quasi-Peak detector
Pk — Peak Detector
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REPORT NO: 12584419-E1V5 DATE: 2/6/2019
FCC ID: 2AQW8SPSPRDR1-8 IC ID: 24422-SPSPRDR18

9.2.6. HARMONICS AND SPURIOUS EMISSIONS WITH A NOTCH
FILTER GALTRONICS ANTENNA

LOW CHANNEL RESULTS

UL Fremont,5m Chomber A 6 Feb 20819 14:35:56

95

Radioted Emissions - 3 Meters
e Project Number: 12584419
L 1 Client: ON Semi
Config: EUT + Goltronics Antenna
Mode: Ant 2, 9682.75
. SRS SONPRUPSHSSRANE SRRV SRR NSV SRS SO SO Tested by: 19418
4
[=Y{ USSP SPUOUTROORN SUUSRTOIORS NOUSTRIOS HROSOTES OSSO STSOT SOOI
o1 e S e e S
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e T e Bl T R o oS P 5
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38 ) ' T1e8 ) ' 1088
Freguency (MHz)
Farge () REABN  Ref/Ritn  Ost/fvg Type Sunes Pls ¥5upsiode  Position Range (HHz) FEWUBN  Rei/ftin  Del/ivg Tupe Sveer Ptz Esups/thde  FPosition
1:36-208 130k (-BdB)/1H 9718 PEAK/LogPurVideo lmsec(ute) 4301 HEXH B-J6fdegs H | 3:206-1820 120R(-6dB)/1N  G1/1B  PEAK/LogPur-Videa Jmsec(futo) BABI  HAWH B-368degs H
FCC Port!SC 39-188@MHz . TST 38915 15 Jul 2814 Rev 9.5 26 fpr 2816
'ﬂbUL Fremont,S5m Chamber A 6 Feb 2819 14:35:56
Radioted Emissions - 3 Meters
Yot NN RSN AU SUUNNE S SN U S Project Number: 12584413
Client: ON Semi
Config: EUT + Gelironics Antenna
i Maode: Ant 2, 982.75
75 . i Tested by: 19418
g
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3@ 188 1880
Frequency (MHz)
Rorge (Hz) REIABU  Ref/Ritn  Osb/fvg Tuype . Pla  #oupsiiods Position Range CHHz) FEWUB  Rel/ftin  Debiivg Tupe Suesi Pls  Eups/thds  Position ‘
FCC Port!SC _39-188@MHz . TST 38915 15 Jul 2814 Rev 9.5 26 fpr 2816

VERTICAL
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REPORT NO: 12584419-E1V5
FCC ID: 2AQW8SPSPRDR1-8

DATE: 2/6/2019
IC ID: 24422-SPSPRDR18

Radiated Emissions

Marker Frequency Meter Det AF PRE0181574 Amp/Cbl (dB/m) Corrected QPk Limit Margin Azimuth Height Polarity
(MHz) Reading (dB/m) Reading (dBuV/m) (dB) (Degs) (cm)
(dBuv) (dBuV/m)
1 *110.0916 32.31 Qp 18.6 -26.2 24.71 43.52 -18.81 46 269 H
2 *403.999 43.73 Qp 21.6 -24.8 40.53 46.02 -5.49 41 117 H
7 *404.0091 42.76 Qp 21.6 -24.8 39.56 46.02 -6.46 334 102 \
5 58.8335 40.08 Qp 13.3 -26.8 26.58 40 -13.42 43 116 \
6 102.6478 40.21 Qp 17.1 -26.3 31.01 43.52 -12.51 305 106 \
3 451.9995 35.12 Qp 22.7 -24.9 32.92 46.02 -13.1 354 113 H
4 **902.7 62.14 Pk 28.1 -22.6 67.64 0-360 200 H
8 **902.7 60.98 Pk 28.1 -22.6 66.48 0-360 299 \

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
** - indicates the fundamental frequency
Qp - Quasi-Peak detector
Pk — Peak Detector
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REPORT NO: 12584419-E1V5
FCC ID: 2AQW8SPSPRDR1-8

DATE: 2/6/2019
IC ID: 24422-SPSPRDR18

MID CHANNEL RESULTS

95UL Fremont,5m Chomber A 6 Feb 2818 13:38:54
Radioted Emissions - 3 Meters
i Praject Number: 12584419
5 Client: OM Seni
Config: EUT + Galironics Antenna
Mode: Ant 2, 914.75
L NS RSSO A SOV SO SO O SO Tested by: 19418
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Freguency (MHz)
Bﬂ:ﬁe Mz} REWABU Ref/Ritn  Det/fvg Type Suesp Pis ’5:&&/”0\1! Position Ronge (HHz) REWBY Ref/fttn  Det/fvg Type Swesp Pts  #Sups/Mode  Position
1:38-208 128 (-6aB) /1M 97418 PEAK/LogPur—iden  Imseci(fute) 426 HedH B-368degs H 3:208-1088 128k (-5dB) /1M a7/18 PEAK/LogPur-Videa  Juseclfuto)  B8B1  MAXH B-368degs H
FCC Parti1SC 38-1@88MHz . TST 36915 15 Jul 2814 Rev 9.5 26 fApr 2816

HORIZTONAL

'ﬂ"UL Fremont,5m Chomber A 6 Feb 2818 13:38:54
Radioted Emissions - 3 Meters
a5 Project Number: 12584419
---------- Client: ON Semi
Config: EUT + Golironics Antenna
Mode: Ant 2, 914.75
151 IRSSSSSSSSSSSSSSSOOS SRRSOSPPREN SNNOSUOOOOOS NANSPSSPIES SOSSSOOON SO SOSSES SOOI RONN B Tested by: 19418
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38 188 1886
Frequency (MHz)
Forge () REOAR Ref /Rt Oeting Tape S Plo Toepelfids  Positim Rorge (W) A Ref/Atin oty Tape Swp  Flo Fupsods  Fosition ‘
FCC Part15C 38-188@MHz . TST 38915 15 Jul 2814 Rew 9.5 26 Apr 2816

VERTICAL
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REPORT NO: 12584419-E1V5
FCC ID: 2AQW8SPSPRDR1-8

DATE: 2/6/2019
IC ID: 24422-SPSPRDR18

Radiated Emissions

Marker Frequency Meter Det AF PRE0181574 Amp/Cbl (dB/m) Corrected QPk Limit Margin Azimuth Height Polarity
(MHz) Reading (dB/m) Reading (dBuV/m) (dB) (Degs) (cm)
(dBuv) (dBuV/m)
2 *169.3383 32.77 Qp 17.8 -25.5 25.07 43.52 -18.45 237 299 H
3 * 404.0043 43.47 Qp 21.6 -24.8 40.27 46.02 -5.75 72 272 H
7 *404.011 42.42 Qp 21.6 -24.8 39.22 46.02 -6.8 331 101 Vv
5 62.4842 43.15 Qp 13.6 -26.8 29.95 40 -10.05 218 109 Vv
1 94.4399 38.2 Qp 14.6 -26.3 26.5 43.52 -17.02 83 279 H
6 102.57 42.31 Qp 17.1 -26.3 33.11 43.52 -10.41 320 136 Vv
4 914.7 60.52 Pk 28.3 -22.5 66.32 0-360 100 H
8 914.7 59.48 Pk 28.3 -22.5 65.28 0-360 300 Vv

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
** - indicates the fundamental frequency
Qp - Quasi-Peak detector
Pk — Peak Detector
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REPORT NO: 12584419-E1V5
FCC ID: 2AQW8SPSPRDR1-8

DATE: 2/6/2019
IC ID: 24422-SPSPRDR18

HIGH CHANNEL RESULTS

95UL Fremont,5m Chamber A 6 Feb 2818 12:47:25
Radioted Emissions - 3 Meters
B Project Number: 12584419
' Client: ON Semi
Config: EUT + Galtronics Antenna
Mode: Ant 2, 927.25
L3 PO SRS USSR SUSUN SOOI NSO S S, Tested by: 19418
[Er{ FOURSSUUSSURRE OSUSPOR SOSRSUSPINE RUSRRSPINS SURSSTOOS SRR SRS SR .fl‘
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15
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Freguency (MHz)
Forge () REUABI  Ref/fitn  Detivg Tupe Sump e opfods Fosition Rangs () FEWURN  Rel/Attn  Delifvg Tupe Susep Pia  WSups/tods  Fosition
1:36-208 12K (-68)/1H  97/1B  PEAK/Logfur-Viden fnsec(Rute) 4801 WIH B-Jeldegs H | 3:208-1028 120k (-6B)/IN  T/IB  PEAK/LogPur-Uidea Jmsecliutc) GBB1 MM B-368dege H
FCC Below 16Hz High Ch_Galtronics.DAT 38315 15 Jul 2814 Rev 9.5 26 fpr 2016
'ﬂ"UL Fremont,5m Chomber A 6 Feb 2818 12:47:25
Radioted Emissions - 3 Meters
- o] SRR SRS SRS SUUN SO S SO S Project Number: 12584419
Client: ON Semi
Config: EUT + Golironics Antenna
Mode: Ant 2, 927.25
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FCC Below 16Hz High Ch_Goltronics DAT 38915 1S Jul 2814 Rev 9.5 26 fpr 2016

VERTICAL
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REPORT NO: 12584419-E1V5
FCC ID: 2AQW8SPSPRDR1-8

DATE: 2/6/2019

IC ID: 24422-SPSPRDR18

Radiated Emissions

Marker Frequency Meter Det AF PRE0181574 Amp/Cbl (dB/m) Corrected QPk Limit Margin Azimuth Height Polarity
(MHz) Reading (dB/m) Reading (dBuV/m) (dB) (Degs) (cm)
(dBuv) (dBuV/m)
1 *403.9976 42.56 Qp 21.6 -24.8 39.36 46.02 -6.66 30 105 H
7 *403.9957 40.32 Qp 21.6 -24.8 37.12 46.02 -8.9 2 114 \
5 60.0915 42.25 Qp 13.4 -26.8 28.85 40 -11.15 220 106 \
6 103.3658 41.86 Qp 17.3 -26.3 32.86 43.52 -10.66 302 136 \
2 452.012 36.3 Qp 22.7 -24.9 34.1 46.02 -11.92 242 151 H
3 500.024 32.69 Qp 23.6 -24.9 31.39 46.02 -14.63 47 111 H
4 927.2 57.94 Pk 28.5 -22.4 64.04 0-360 100 H
8 927.2 59.17 Pk 28.5 -22.4 65.27 0-360 200 \

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
** - indicates the fundamental frequency
Qp - Quasi-Peak detector
Pk — Peak Detector
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REPORT NO: 12584419-E1V5 DATE: 2/6/2019
FCC ID: 2AQW8SPSPRDR1-8 IC ID: 24422-SPSPRDR18

9.3. WORST CASE BELOW 30 MHz (WORST-CASE
CONFIGURATION)

| 'HJL Fremont — Chamber L 2818 Nowv 29 14:59: 42
3 - .
RF Emissions
A H Project Number: 12584419
1 Client: DN Sem
Config: EUT + MTI fntenma
Mode: Ant 2, 927 . 25MHz
=l : Tested by: 19413
78 Peak Limit CdBulim»
-
i -\_
o ——
R
5
o
3
- 18
-4
M‘MWWWW
56
ki H . Py H I S ; ; - =
Frequency (MHz)
[y} [— EE Reihin Dot fivg Fods Sap Fee Houpa/ode Fosition
1:.689-.15
3:.49-1,785 1Bcl-3c /3B 87 =
17500 T B/ Wt & 0kegs
FCC 15.289 Below 3HHz.TST Rev 9.5 22 Jun 2018

Below 30MHz Data

Mark Frequ Mete Det Loop Amp/C Dist Corr Corre Peak Limit Margi Avg Limit Margi QP Limit Margi Azim
er ency r Antenna bl (dB) 300m cted (dBuV/m) n (dBuv/m) n (dBuv/m) n uth
(MHz) Readi (dB/m) Readi (dB) (dB) (dB) (Degs
ng ng )
(dBuv (dBuv
) olts)
1 .0365 46.99 Pk 13.8 .8 -80 -18.41 56.34 -74.75 36.34 -54.75 0-360
2 .07273 40.55 Pk 11.9 .8 -80 -26.75 50.35 -77.1 30.35 -57.1 - - 0-360
3 .10982 33.68 Pk 11.7 .8 -80 -33.82 - - - - 26.81 -60.63 0-360
4 .03642 44.23 Pk 13.8 .8 -80 -21.17 56.36 -77.53 36.36 -57.53 0-360
5 .07265 36.67 Pk 11.9 .8 -80 -30.63 50.36 -80.99 30.36 -60.99 0-360
Pk - Peak detector
Mark Freque Mete Det Loop Amp/C Dist Corr Corre Peak Limit Margi Avg Limit Margi QP Limit Margi Azim
er ncy r Antenna bl (dB) 30m (dB) cted (dBuV/m) n (dBuv/m) n (dBuV/m) n uth
(MHz) Readi (dB/m) 40Log Readi (dB) (dB) (dB) (Degs
ng ng )
(dBu (dBu
V) Volts)
6 6.4566 24.06 Pk 111 .8 -40 -4.04 - - - - 295 -33.54 0-360
3

Pk - Peak detector
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REPORT NO: 12584419-E1V5 DATE: 2/6/2019
FCC ID: 2AQW8SPSPRDR1-8 IC ID: 24422-SPSPRDR18

10. AC POWER LINE CONDUCTED EMISSIONS

LIMITS

FCC §15.207 (a)

RSS-Gen 8.8
. Conducted Limit (dBuV)
Frequency of Emission (MHz) Quasi-peak Average
0.15-0.5 66 to 56 * 56 to 46 *
0.5-5 56 46
5-30 60 50

*Decreases with the logarithm of the frequency.

RESULTS
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REPORT NO: 12584419-E1V5 DATE: 2/6/2019
FCC ID: 2AQW8SPSPRDR1-8 IC ID: 24422-SPSPRDR18

LINE 1 RESULTS

| :)”LI, Fremont, CA CE Room 4 Jan 2818 14:37:81
i i i i i : i i Conducted RFI Uoltage
106 1 Tamt Nome 0N Sem canductor
EUT Canfig:EUT + Support Equipment
i P i i Test Ualt/Freq: | 28Usc_6BHz
92| i Test By:d45258
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T
¢ i
G BB G — .
2 VA i F
% 3ep NV 4 lca\\ : ; i : !
P 4 ) \ P S i i H
N 3 é \IU;. va '\w«’“ '\».L;»”‘” o NMP$WNMAMWMW\ - 7~__/,/e\:§
b \\
=1 N
[=]
-6
15 1 E[5
Frequency (MHz)
e Of TR ettt nauhj Fode Smm o Tk Ll Renge OHHz) REWUEN  Ref/Attn  Dat/Avg Mode Sucep Pt Sups/fodn  Lobe
FCC1S CE Close B 15BkHz-3BMHz Stepping. TST 38915 24 Feb 2816 Rev 9.5 26 Moy 2015
Range 1: Line-L1 .15 - 30MHz
Marker Frequency Meter Det LISN L1 LC Cables Limiter Corrected CFR 47 QP Margin CFR 47 Av(CISPR)
(MHz) Reading C1&C3 (dB) Reading Part 15 (dB) Part 15 Margin
(dBuV) dBuv Class B QP Class B Avg (dB)
1 15225 42.22 Qp 1 0 10.1 52.42 65.88 -13.46 - -
2 15225 24.85 Ca a1 0 10.1 35.05 - - 55.88 -20.83
3 .1995 36.49 Qp 0 0 10.1 46.59 63.63 -17.04 - -
4 .18825 19.48 Ca 0 0 10.1 29.58 - - 54.11 -24.53
5 321 26.92 Qp 0 0 10.1 37.02 59.68 -22.66 - -
6 .30975 16.44 Ca 0 0 10.1 26.54 - - 49.98 -23.44
7 402 27.36 Qp 0 0 10.1 37.46 57.81 -20.35 - -
8 .39975 15.43 Ca 0 0 10.1 25.53 - - 47.86 -22.33
9 .5955 34.8 Qp 0 0 10.1 44.9 56 -11.1 - -
10 .59325 24.02 Ca 0 0 10.1 34.12 - - 46 -11.88
11 14.69625 25.24 Qp 1 3 10.2 35.84 60 -24.16 - -
12 14.69625 18.42 Ca 1 3 10.2 29.02 - - 50 -20.98

Qp - Quasi-Peak detector

Ca - CISPR average detection
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REPORT NO: 12584419-E1V5 DATE: 2/6/2019
FCC ID: 2AQW8SPSPRDR1-8 IC ID: 24422-SPSPRDR18

LINE 2 RESULTS

| :)”LI, Fremont, CA CE Room 4 Jan 2818 14:37:81
i i i i i : i i Conducted RFI Uoltage
186 [F.]llw‘f-_"-:([LNZ:;;TSGU%;L?_U.WU“W
EUT Canfig:EUT + Support Equipment
i Test Ualt/Freq: | 28Usc_6BHz
92| i Test By:d45258
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T e
P
3 BB —d
=1 o i 7 [E
A 9 23
5 el AN 2p 23
‘3 o 28 -t - o
) WO U PUTT ) SO L U 4N 3 -
8 o
-6
15 1 [z
Frequency (MHz)
Rarge (MHz) REWABY Ref/fittn  Det/fivg Mode Sweep Pts  #iups/Mode  Lobe Ronge (MHz) FELABU Ref/fittn  Det/fivg Made Susep. Pis  #Sups/tode  Lobe
FCC1S CE Close B 15BkHz-3BMHz Stepping. TST 38915 24 Feb 2816 Rev 9.5 26 Moy 2015
Range 2: Line-L2 .15 - 30MHz
Marker Frequency Meter Det LISN L2 LC Cables Limiter Corrected CFR 47 QP Margin CFR 47 Av(CISPR)
(MHz) Reading C2&C3 (dB) Reading Part 15 (dB) Part 15 Margin
(dBuV) dBuv Class B QP Class B Avg (dB)
13 15225 42.13 Qp 1 0 10.1 52.33 65.88 -13.55 - -
14 15225 25.18 Ca a1 0 10.1 35.38 - - 55.88 -20.5
15 19725 35.87 Qp 0 0 10.1 45.97 63.73 -17.76 - -
16 19275 19.86 Ca 0 0 10.1 29.96 - - 53.92 -23.96
17 312 27.99 Qp 0 0 10.1 38.09 59.92 -21.83 - -
18 312 18.02 Ca 0 0 10.1 28.12 - - 49.92 -21.8
19 402 26.85 Qp 0 0 10.1 36.95 57.81 -20.86 - -
20 .39075 15.67 Ca 0 0 10.1 25.77 - - 48.05 -22.28
21 591 34.81 Qp 0 0 10.1 44.91 56 -11.09 - -
22 .5955 23.79 Ca 0 0 10.1 33.89 - - 46 -12.11
23 14.85825 25.74 Qp a1 3 10.2 36.34 60 -23.66 - -
24 14.85375 18.67 Ca 1 3 10.2 29.27 - - 50 -20.73

Qp - Quasi-Peak detector

Ca - CISPR average detection
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