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DATE: 2020-03-02

1. ATTESTATION OF TEST RESULTS
COMPANY NAME: CyberOptics Corporation

5900 Golden Hills Drive

Golden Valley, MN 55416, USA

EUT DESCRIPTION: Airborne Patrticle Sensor

BRAND NAME: WaferSense APS3
MODEL: APS3
SERIAL NUMBER: JE108101

DATE TESTED: 2018-11-19 to 2020-02-20
LP0002 Clause Requirement Result Comment
See Comment Duty Cycle Reporting purposes only T1er6ANSI €63.10, Section
. Per ANSI C63.10 Sections
See Comment 20dB BW Reporting purposes only 6.92 and 6.9 3.
3.10.1.6 (1A) Hopping Frequency Separation | Compliant None
3.10.1.6 (1A, a) Number of Hopping Channels Compliant None
3.10.1.6 (1A, a) Average Time of Occupancy Compliant None
3.10.1.2 (1A) Output Power Compliant None
See Comment Average Power Reporting purposes only Ele r9A2N3S | C63.10 Section
3.10.1.5 Cor_1du_cted Spurious Compliant None
Emissions
2.7,2.8,211 Radiated Emissions Compliant None
2.3 AC _Ma_uns Conducted Compliant None
Emissions

UL LLC 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 LLC and all revisions are
duly noted in the revisions section. Any alteration of this document not carried out by UL LLC 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, or any agency of the U.S. government.
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Approved & Released Prepared By:
For UL LLC by:

Jeffrey Moser Brian T. Kiewra
Operations Manager Project Engineer
UL — Consumer Technology Division UL — Consumer Technology Division
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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, ANSI C63.10-2013, ANSI C63.4: 2014 and NCC LP0002:2018.

3. FACILITIES AND ACCREDITATION

The test sites and measurement facilities used to collect data are located at 12 Laboratory
Drive, Research Triangle Park, North Carolina 27709, USA and 2800 Perimeter Park Dr., Suite
B, Morrisville, North Carolina 27560, USA. 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.

12 Laboratory Dr. | 2800 Perimeter Park Dr.
E Chamber A |X| Chamber North
Chamber C |X| Chamber South

UL LLC (RTP) is accredited by NVLAP, Laboratory Code 200246-0
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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

RADIATED EMISSIONS

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

MAINS CONDUCTED EMISSIONS

Where relevant, the following sample calculation is provided:

Final Voltage (dBuV) = Measured Voltage (dBuV) + Cable Loss (dB) + Limiter Factor (dB) +
LISN Insertion Loss.

36.5dBuV + 0 dB +10.1 dB+ 0 dB = 46.6 dBuV

4.3. MEASUREMENT UNCERTAINTY

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

PARAMETER UNCERTAINTY
Occupied Channel Bandwidth 2.00%

RF output power, conducted 1.3 dB (PK), 0.45 dB (AV)
Unwanted Emissions, conducted 2.50dB

All emissions, radiated 4.88 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 an airborne particle sensor with a Bluetooth radio. The EUT only supports GFSK
modulation.

APS3 is intended to be used inside semiconductor fabrication tools, and is the shape of a wafer,
that is 300 mm diameter.

Note: The product has no wireless communication function for wireless charging, it only

transmits radio waves converted from radio frequency energy to electrical energy. It does not
belong in Qi(WPC), AFA - Inductive(PMA), or AFA- Resonant (A4WP).

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) (mW)
2402 - 2480 Basic GFSK 12.92 19.59
5.3. DESCRIPTION OF AVAILABLE ANTENNAS

The radio utilizes an inverted-F PCB antenna with a maximum gain of 1.4 dBi.
5.4. SOFTWARE AND FIRMWARE

The firmware installed in the EUT during testing was BC4 v26.4279
The test utility software used during testing was BlueTest3 v1.24

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 18 GHz were performed with the EUT set
to transmit at the highest power on low, middle and high channels.

The fundamental was investigated in three orthogonal orientations X, Y, and Z. It was
determined that X orientation was worst-case orientation in transmit mode and X orientation in
receive mode. Therefore, all final radiated testing was performed with the APS3 in these
orientations.

Only GFSK/DHS5 supported.
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5.6. DESCRIPTION OF TEST SETUP

SUPPORT EQUIPMENT

Battery Pack Power Bank XT-5000 NA NA
Power Adaptor CUl Inc. SM15-5-V-138 NA NA
USB Cable Qualtek 3021001-03 NA NA

Note: The applicant has declared that the support equipment will not be sold with EUT and they
are provided by applicant or test lab.

I/O CABLES

Connected to battery
pack or power adaptor

1 uSB 1 uSB USB <1m

TEST SETUP

The EUT was installed in a typical configuration. The customer provided test software to
exercise the EUTs during test. Refer to the following diagram.
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SETUP DIAGRAMS
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DATE: 2020-03-02

6. TEST AND MEASUREMENT EQUIPMENT

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

report:

Test Equipment Used - Radiated Disturbance Emissions Test Equipment (Morrisville - North Chamber)

Eqwl%ment Description Manufacturer Model Number Last Cal. Next Cal.
0.009-30MHz (Loop Ant.)
AT0079 Active Loop Antenna ETS-Lindgren 6502 2018-01-02 | 2019-01-02
ATO0079 Active Loop Antenna ETS-Lindgren 6502 2019-08-08 | 2020-08-08
30-1000 MHz
AT0073 Hybrid Broadband Sunol Sciences IB3 2018-08-06 | 2019-08-06
Antenna Corp.
AT0073 Hybrid Broadband Sunol Sciences IB3 2019-08-08 | 2020-08-08
Antenna Corp.
1-18 GHz
Double-Ridged
ATO0072 Waveguide Horn ETS Lindgren 3117 2018-04-30 | 2019-04-30
Antenna, 1 to 18 GHz
Double-Ridged
ATO0067 Waveguide Horn ETS Lindgren 3117 2019-03-22 | 2020-03-22
Antenna, 1 to 18 GHz
Gain-Loss Chains
N-SACO1 Ga'”"“;;&ﬂg: 0.009- Various Various 2018-09-06 | 2019-09-06
N-SACO1 Ga'”"“;;&ﬂg: 0.009- Various Various 2019-05-02 | 2020-05-02
Gain-loss string: 25- : .
N-SAC02 1000MHz Various Various 2018-05-20 | 2019-05-20
Gain-loss string: 25- : .
N-SAC02 1000MHz Various Various 2019-05-02 | 2020-05-02
N-SACO3 Ga'”"‘gsesl_t'rz'”g: 1- Various Various 2018-03-23 | 2019-03-23
N-SACO3 Gain-loss string: 1- Various Various 2019-03-15 | 2020-03-15
18GHz
Receiver & Software
SA0027 Spectrum Analyzer Agilent N9030A 2018-04-04 | 2019-04-04
SA0026 Spectrum Analyzer Agilent N9030A 2019-03-19 | 2020-03-19
SOFTEMI EMI Software UL Version 9.5 (2019-06-12)

Additional Equipment used

s/n 181474341

Environmental Meter

Fisher Scientific

15-077-963

2018-07-27

2020-07-27

s/n 161024690

Environmental Meter

Fisher Scientific

15-077-963

2016-12-21

2018-12-21
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Test Equipment Used - Radiated Disturbance Emissions Test Equipment (Morrisville - South Chamber)

Eqwl%ment Description Manufacturer Model Number Last Cal. Next Cal.
0.009-30MHz (Loop Ant.)
AT0079 Active Loop Antenna ETS-Lindgren 6502 2019-08-08 | 2020-08-08
30-1000 MHz
AT0074 Hybrid Broadband Sunol Sciences IB3 2019-07-16 | 2020-07-16
Antenna Corp.
1-18 GHz
Double-Ridged
AT0069 Waveguide Horn ETS Lindgren 3117 2018-04-30 | 2019-04-30
Antenna, 1 to 18 GHz
Double-Ridged
AT0072 Waveguide Horn ETS Lindgren 3117 2019-04-22 | 2020-04-22
Antenna, 1 to 18 GHz
18-26 GHz
AT0076 Horn Antenna, 18- ARA MWH-1826/B | 2019-11-07 | 2020-11-07
26.5GHz
Gain-Loss Chains
Gain-loss string: 25- : .
S-SAC02 T000Mb Various Various 2019-05-02 | 2020-05-02
S-SACO3 Ga'”"‘izsef_t";”g: 1- Various Various 2018-03-20 | 2019-03-20
S-SACO03 Ga'”"‘gsesl_t'rz'”g: 1- Various Various 2019-03-13 | 2020-03-13
S-SACO04 Ga'”"ojgéﬂg‘g: 18- Various Various 2018-09-30 | 2019-03-31
. ._ Huber+Suhner | SUCOFLEX 102EA
c?aggggg-lo?él Ga'”"ojgétlf"gg' 18- Miteq TTA1840-35-HG | 2019-03-21 | 2020-03-21
MegaPhase NC12-K1K1-216
Receiver & Software
SA0026 Spectrum Analyzer Agilent N9030A 2018-03-20 | 2019-03-20
SA0025 Spectrum Analyzer Agilent N9030A 2018-04-30 | 2019-04-30
SA0025 Spectrum Analyzer Agilent N9030A 2019-02-28 | 2020-02-28
SA0027 .
(18-40GHz RSE) Spectrum Analyzer Agilent N9030A 2019-05-15 | 2020-05-15
SOFTEMI EMI Software uL Version 9.5 (2019-06-12)

Additional Equipment used

s/n 161024887

Environmental Meter

Fisher Scientific

15-077-963

2016-12-23

2018-12-23

s/n 181474409

Environmental Meter

Fisher Scientific

15-077-963

2018-07-27

2020-07-27

Note: All equipment was within calibration at time of use.
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Test Equipment Used - Wireless Conducted Measurement Equipment

Eqwl%ment Description Manufacturer Model Number Last Cal. Next Cal.
T177 Agilent
(PRE0079253) Spectrum Analyzer Technologies E4446A 2018-04-12 | 2019-04-12
PWMO004 Keysight e e
(PRE0137346) RF Power Meter Technologies N1911A 2018-07-30 | 2019-07-30
PWS004 Peak and Avg Power Keysight e e
(PRE0126443) Sensor, 50MHz to 6GHz| Technologies E9323A 2018-07-30 | 2019-07-30
76021 DC Regulated Power |CircuitSpecialists. CSI3005X5 N/A N/A
Supply Com
MMO168 True RMS Multimeter Agilent U1232A 2018-10-12 | 2019-10-31
(PRE0126454) 9
SN 161024885 Environmental Meter | Fisher Scientific 15-077-963 2016-12-23 | 2018-12-23
SOFTEMI EMI Software UL APv9.1 (2018.11.13)
Test Equipment Used - Line-Conducted Emissions — Voltage (Morrisville — Conducted 1)
Eqwl%ment Description Manufacturer Model Number Last Cal. Next Cal.
Coax cable, RG223, N-
CBL087 male to BNC-male, 20- Pasternack PE3W06143-240 | 2019-05-29 | 2020-05-29
ft.
s/n 181562858 Environmental Meter Fisher Scientific 14-650-118 2018-09-04 | 2020-09-04
LISN, 50-ohm/50-uH, 2-| Fischer Custom| FCC-LISN-50-25-2-
LISNOO3 conductor, 25A Com. 01-550V 2019-08-19 | 2020-08-19
75141 EMI Test Receiver Rohde &
(PRE0101521) 9kHz-7GHz Schwarz ESCl7 2019-08-20 | 2020-08-20
TLOOL Trans'enggk'mzer’ 00091 com-Power LIT-930A 2019-05-29 | 2020-05-29
Cw2501M
PS214 AC Power Source Elgar (s/n 1523A02396) NA NA
SOFTEMI EMI Software UL Version 9.5 (2019-06-12)
MMO0169 Multi-meter Agilent U1232A 2019-03-15 | 2020-03-15
ANSI C63.4 1m Per Annex B of
CDECABLE001 extension cable. UL ANS| C63.4 2019-07-10 | 2020-07-10
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7. MEASUREMENT METHODS

Duty Cycle: KDB 558074 Zero-Span Spectrum Analyzer Method
20 dB BW: ANSI C63.10 Section 6.9.2.

99% Occupied Bandwidth: ANSI C63.10, Section 6.9.3

Hopping Frequency Separation: ANSI C63.10 Section 7.8.2

Number of Hopping Channels: ANSI C63.10 Section 7.8.3

Average Time of Occupancy: ANSI C63.10 Section 7.8.4

Output Power: ANSI C63.10 Section 7.8.5

Average Power: ANSI C63.10 Section 11.9.2.3

Out-of-band emissions in non-restricted bands: ANSI C63.10 Section 7.8.6 & 7.8.8

Out-of-band emissions in restricted bands: ANSI C63.10:2013 Sections 6.3-6.6

Rx Mode Radiated Testing: ANSI C63.4: 2014 Section 12.2.5

AC Mains Emissions Testing: ANSI C63.10 Section 6.2
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8. ANTENNA PORT TEST RESULTS

8.1. ON TIME AND DUTY CYCLE

LIMITS

None; for reporting purposes only.
PROCEDURE

ANSI C63.10, Section 11.6 : Zero-Span Spectrum Analyzer Method.

Mode ON Time|Period|Duty Cycle| Duty Duty Cycle 1/T
B X Cycle [ Correction Factor|Minimum VBW
(msec) [(msec)| (linear) (%) (dB) (kHz)
Bluetooth GFSK 2.90| 3.75 0.773| 77.3% 1.12 0.345

DUTY CYCLE PLOTS

# Agilent 15:53:56 MNowv 19, 2918 L Measure
AP vS.1(111316),40662, MOR-CONZ 2 Ml 2.899 ms
Ref 20 dBm #Atten 30 dB 0,497 dB Meas Off
#Peak |
Log 3R é i
ig, [ T | [channel Power
|
Occupied BH
\PAva ACP
Center 2.441 006 GHz Span @ Hz . .
Res BH 8 HHz #IBH 58 MHz Sweep 5 ms (8961 proy || M C{,’;:}:ﬁ
Marker  Trace Type W Fxis Amplitud
1R 1) Time 511.2 ps -4.99 dBm
1, 1) Ti 2.899 B8.568 dB
3; (&8 T::z 511.2 zz -8.99 dBn PowercsctDaFt
3a (&8 Tine 375 ne .88 dB
More
1 of 2|
|
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8.2. 20 dB AND 99% BANDWIDTH

LIMITS
None; for reporting purposes only. Test per ANSI C63.10 Sections 6.9.2 and 6.9.3.

TEST PROCEDURE

The transmitter output is connected to a spectrum analyzer. The RBW is set to 1-5% of the 20
dB bandwidth. The VBW is set to 2 3x RBW. The sweep time is coupled.

8.2.1. BLUETOOTH BASIC DATA RATE GFSK MODULATION

Channel Frequency 20dB Bandwidth 99% Bandwidth
(MHz) (MHz) (MHz)
Low 2402 0.861 0.874
Mid 2441 0.883 0.872
High 2480 0.927 0.873
% Agilent 11:55:41 Nov 19, 2018 L Measure 3 Agilent 11:59:82 Nov 19, 2618 L Measure
| |
Ch Freq 2.462 GHz Trig Free Meas Off| Ch Freq 2.441 GHz Trig Free Meas Off|
Occupied Bandwidth Averages: 108 I Occupied Bandwidth Averages: 166 I
Channel Power| Channel Power
APw3.1(111318),40882, MOR-CON2 APv9.1(111318),40882, MOR-CON2
Ref 48 dBm #Atten 46 dB Ref 48 dBm #Atten 48 dB
#Peak Occupied BH #Peak Occupied BH
Log Log
18 16
dB/ 3 3. dB/ ) S
Offst ACP Offst ACP
18.7 18.7 -
dB dB
Multi Carrier, Multi Carrier
Center 2.482 080 GHz Span 2 MHz Power Center 2.441 008 GHz Span 2 MHz Power
#Res BH 20 kHz #UBH 62 kHz #Sween 100 ms (1001 prs) ’ S #Res BH 20 kHz #\JBH 62 kHz #Sweep 100 ms (1001 prs) p S
ower Stat ower Stat
Occupied Bandwidth Occ BW % Pur  93.00 ¥ CCDF| Occupied Bandwidth Occ BH 7 Pwr  99.00 7 CCDF
874.0991 kHz X dB 2000 o B71.7442 kHz x 4B 2000 &3
Transmit Freq Error —2.965 kHz 1”°{§ Transmit Freq Error -3.986 kHz ll‘lofrg
% dB Bandwidth $60.644 kHz E % dB Bandwidth 883.337 kHz o
| |
% Agilent 11:59:57 Nov 19, 2018 L Heasure
|
Ch Freq 2.48 GHz Trig Free Meas Off
Occupied Bandwidth Averages: 100 I
Channel Power
APw9.1(111318),48882, MOR-CONZ
Ref 4@ dBm #Atten 40 dB
#Peak Dccupied BH
Lag
19
o " c— ACP
187 |
dB = . .
Multi Carrier
Center 2.430 808 GHz Span 2 MHz Power
#Res BH 20 kHz #UBH 62 kHz #5weep 100 ms (10081 pts) > s
ower Stat
Occupied Bandwidth Occ BH % Pur  99.00 7 CCDF
872.5873 kHz * dB 2000 dB
Transmit Freq Error  -3.179 kHz 1M°fr§
® dB Bandwidth 926.816 kHz v
|
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8.3. HOPPING FREQUENCY SEPARATION

LIMITS

NCC LP0002 3.10.1.6 (1A)

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.

Alternatively, frequency hopping systems operating in the 2400-2483.5 MHz band may have
hopping channel carrier frequencies that are separated by 25 kHz or two-thirds of the 20 dB
bandwidth of the hopping channel, whichever is greater, provided the systems operate with an
output power no greater than 125 mW.

TEST PROCEDURE

The transmitter output is connected to a spectrum analyzer. The RBW is set to 300 kHz and the
VBW is set to 300 kHz. The sweep time is coupled.

8.3.1. BLUETOOTH BASIC DATA RATE GFSK MODULATION

- Agilent 10:49:46 MNow 19, 2015 L Measure
APwS.10111318),48882, MOR-CON2 a Mkrl 1.008 MHz
Ref 38 dBm #Htten 40 dB -G8y JdB Meas Off

#Peak
Log
18
dB/
Offst
18.7

1R Channel Power

il

dB Occupied BH
ACP

#PRva |

ML 52 Multi Carrier

3 FL Power

AR

ﬁa Power Stat
CCDF

Swp

Center 2.441 500 GHz Span 5 MHz | 1”‘;]{3

#Res BH 300 kH=z #UBH 918 kH=z Sweep 1 ms (1881 pts)

HOPPING FREQUENCY SEPARATION PLOT

Ch. A Ch. B Ch. 1to | Max. 20 (2/3 20 dB| Margin
Ch. 2 dB BW BW

Sep.
(MHz) (MHz) (MHz) (MHz) (MHz) (MHz)
2441 2442 1.000 0.927 0.618 -0.382
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REPORT NO: R12444044-E6 DATE: 2020-03-02
FCC ID: SPD003

8.4. NUMBER OF HOPPING CHANNELS

LIMITS

NCC LP0002 3.10.1.6 (1A,a)

Frequency hopping systems in the 2400 — 2483.5 MHz band shall use at least 15 non-
overlapping channels.

TEST PROCEDURE

The transmitter output is connected to a spectrum analyzer. The span is set to cover the entire
authorized band, in either a single sweep or in multiple contiguous sweeps. The RBW is set to a
maximum of 1 % of the span. The analyzer is set to Max Hold.

Normal Mode: All Channels Observed

8.4.1. BLUETOOTH BASIC DATA RATE GFSK MODULATION

¥ Agilent 18:47:35 Nov 19, 2018 L | Measure |
APw9.1(1113185,48582, MOR-CONZ
Ref 38 dBm Atten 30 dB Meas Off
#Peak
Log
10 Channel P
dB/ annel Power
Dffst
1@.7
dE Occupied BH
Dl
abn
Im
ey ACP
ML 32 Multi Carrier
33 FC o Power
AR
lf%:;] Power Stat
CCDF
Swp
Center 2.448 @ GHz Span 198 MHz 1"'3{‘3
#Res BH 1 MH=z #VBH 1 MH= Sweep 28 ms (18801 pts)
I
100MHz SPAN
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DATE: 2020-03-02

3 Agilent 19:48:27 Mow 19, 2018 L Measure
APw9.1(1113182,40882, MOR-CONZ
Ref 38 dBm Atten 30 dB Meas Off
#Peak
Log
1@ Channel Power
dBs
Offst
1.7 /|
dB Occupied BH
ACP
#PAwvy
M1 52 Multi Carrier
33 FC Power
AR
£k Power Stat
FTun CCDF
Swp
Centsr 2.415 88 GHz Span 38 MHz 1"‘0’{‘3
#Res BW 300 kH=z #YBH 306 kH=z Sweep 20 ms (1001 pts)
I
30MHz SPAN, SEGMENT 1 OF 3
3 Agilent 19:43:45 How 19, 2018 L Measure
APw9.1(1113182.40882, MOR-CONZ
Ret 38 dBm Atten 30 dBE Meas Off
#Peak
Log
1@ Channel Power
dBs
Offst
1a.7 AL | ] || |V
dB Occupied BH
ACP
#PAvg
M1 52 Multi Carrier
33 FC Power
AR
£Ch Power Stat
FTun CCDF
Swp
Center 2.445 B8 GH= Span 30 MHz 1"‘0’{‘3

#Res B 308 kH=

#YEW 3606 kH=z

Sweep 20 ms (10B1 pts)

30MHz SPAN, SEGMENT 2 OF 3
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DATE: 2020-

3 Agilent 19:45:24 Mow 19, 2018 L Measure
APw9.1(1113182,40882, MOR-CONZ
Ref 38 dBm Atten 30 dB Meas Off
#Peak
Log
10 Channel Power
dBs
Offst
1a.7 AR R | L0
dB Occupied BH
ACP
#PAwvy
ML SZ2 Multi Carrier
33 FC Power
AR
£k Power Stat
FTun CCDF
Swp
Centsr 2.475 88 GHz Span 38 MHz 1"‘0’{‘3
#Res BW 300 kH=z #YBH 306 kH=z Sweep 20 ms (1001 pts)
I
30MHz SPAN, SEGMENT 3 OF 3
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REPORT NO: R12444044-E6 DATE: 2020-03-02

FCC ID: SPD003

8.5. AVERAGE TIME OF OCCUPANCY

LIMITS

NCC LP0002 3.10.1.6 (1A, a)

The average time of occupancy on any channel shall not be greater than 0.4 seconds within a
period of 0.4 seconds multiplied by the number of hopping channels employed.

TEST PROCEDURE

The transmitter output is connected to a spectrum analyzer. The span is set to 0 Hz, centered
on a single, selected hopping channel. The width of a single pulse is measured in a fast scan.
The number of pulses is measured in a 3.16 second scan, to enable resolution of each
occurrence.

The average time of occupancy in the specified 3.16 second period (79 channels * 0.4 s) is
equal to 10 * (# of pulses in 3.16 s) * pulse width.

For AFH mode, the average time of occupancy in the specified 8 second period (20 channels *
0.4 seconds) is equal to 10 * (# of pulses in 0.8 s) * pulse width.

8.5.1. BLUETOOTH BASIC DATA RATE GFSK MODULATION

Number of .
Al Pulses in Average Time Limit Margin
DH Packet | Width of Occupancy g
3.16 (sec) (sec)
(msec) (sec)
seconds
GFSK Normal Mode
DH1 0.394 32 0.1261 0.4 -0.2739
DH3 1.65 16 0.2640 0.4 -0.1360
DH5 2.897 11 0.3187 0.4 -0.0813
Aol NPuurIT;t:ezri(r:f eI IS Limit Margin
DH Packet | Width of Occupancy g
0.8 (sec) (sec)
(sec) (sec)
seconds
GFSK AFH Mode
DH1 0.394 8 0.03152 0.4 -0.3685
DH3 1.65 4 0.06600 0.4 -0.3340
DH5 2.897 2.75 0.07967 0.4 -0.3203
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3 Agilent 10:59:22 Now 19, 2018 L Measure i Agilent 11:02:04 Mow 19, 2018 L Measure
APw9.1(111318),48382, MOR-CONZ a Mkrl  393.8 ps APv9.1¢111318),48882, MOR-CON2 a Mkrl  1.65 ms|
Ref 38 dBm #Atten 40 dB -0.33 dB Meas Off| Ref 38 dBm #ftten 49 dB 9.41 dB Meas Off|
#Peak #Peak
Log Lag
L Channel Power| Lo Channel Power
dB/ dB/
1R 1 iR 1
o Iy o o
Occupied BH Occupied BH
ACP ACP
#PAvg #PAvy
HL 52 Multi Carrier WL 52 Multi Carrier,
$3 WS Power| S3 48 Power|
AR AA
ﬁ?n Power Stat f%)n Power Stat
CCDF CCDF]
Center 2441 000 GHz Span 0 1z 1”‘0’{3 Center 2.491 000 GHz Span 0 1z 1"‘;{2
Res BH 1 MHz #YBH 1 MHz Sweep 440 ps (3001 pts) Res BH 1 MHz #UBH 1 MHz Sweep 1.76 ms (8891 pts)
| |
Agilent 11:84:19 Nov 19, 2018 L Measure Agilent 11:06:15 Nov 19, 2618 L Measure
APwA.1(111318),46882, MOR-CONZ a Mkrl  2.897 ms APv9.1¢111318),48882, MOR-CONZ
Ref 38 dBm +Atten 40 dB -8.19 dB Meas Off Ref 30 dBm #ftten 40 dB Meas Off
#Peak #Peak
Log Log
1g Channel Power| 16 Channel Power
dB/ dB/
Offst
ps 5 1.7
Occupied BW dB Occupied BH
DI
4.8
dBm
WPiiv ACP “PFiv ACP
HL 52 Multi Carrier| v 52 Multi Carrier
53 WSy Power| S3FS Power|
AR AA
g%)n Power Stat ﬁ[])n Power Stat
CCDF CCDF
Center 2.441 000 GHz Span © Az 1”‘0’{3 Center 2.041 060 GHz Span 0 Hz 1"‘;{2
Res BH 1 MHz #JBH 1 MHz Sweep 3.16 ms (8001 prs) Res BH 1 MHz #UBH 1 MHz Sweep 3.16 5 (1001 pts)
| |
#- Agilent 11:82:28 Nov 19, 2018 L Measure ¥ Agilent 11:84:48 HNov 19, 2018 L Measure
APva1(111318), 45882, MOR-CONZ APS.1(111318),40852, MOR-CONZ
Ref 38 dBm #Htten 40 dB Meas Off Ref 36 dBm #Atten 40 dB Meas Off
#Peak #Peak
Log Log
1o Channel P 10 Channel P
ey annel Power ey annel Power
Offst Offst
16.7 187 ||
dB Occupied BW dB Occupied BH
] DI
8.9 8.9
dBm dBm
WP ACP “Pfiv ACP
UL 52 Multi Carrier| vl 52 Multi Carrier
53 F Power 53 FS Power
AR AA
g%)n Power Stat ﬁ[])n Power Stat
CCDF CCDF
Center 2.441 000 GHz Span © Az 1”‘0’{3 Center 2.041 060 GHz Span 0 Hz 1"‘0’{2
Res BH 1 MHz #JBH 1 MHz Sweep 3.16 5 (1001 pts) Res BH 1 MHz #UBH 1 MHz Sweep 3.16 5 (1001 pts)
| |

NUMBER OF PULSES IN 3.16 SECOND
OBSERVATION PERIOD — DH3

NUMBER OF PULSES IN 3.16 SECOND
OBSERVATION PERIOD — DH5

Page 23 of 96

UL LLC
12 Laboratory Dr., RTP, NC 27709; USA

TEL:(919) 549-1400

This report shall not be reproduced except in full, without the written approval of UL LLC




REPORT NO: R12444044-E6 DATE: 2020-03-02
FCC ID: SPD003

8.6. OUTPUT POWER

LIMITS

NCC LP0002 3.10.1.2 (1A)

The maximum antenna gain is less than 6 dBi, therefore the limit is 30 dBm. Alternatively,
frequency hopping systems operating in the 2400-2483.5 MHz band may have hopping channel
carrier frequencies that are separated by 25 kHz or two-thirds of the 20 dB bandwidth of the
hopping channel, whichever is greater, provided the systems operate with an output power no
greater than 125 mW.

TEST PROCEDURE

Measurements perform using a wideband gated RF power meter.

The cable assembly insertion loss of 10.7 dB (including 10 dB pad and 0.7 dB cable) was
entered as an offset in the power meter to allow for a peak reading of power.

8.6.1. BLUETOOTH BASIC DATA RATE GFSK MODULATION

Tested By: 40882
Date: 2018-11-19
Channel Frequency Output Power Limit Margin
(MHz) (dBm) (dBm) (dB)
Low 2402 12.92 30 -17.08
Middle 2441 11.89 30 -18.11
High 2480 10.78 30 -19.22
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8.7. AVERAGE POWER

LIMITS

None; for reporting purposes only

TEST PROCEDURE

Measurements perform using a wideband gated RF power meter.

The cable assembly insertion loss of 10.7 dB (including 10 dB pad and 0.7 dB cable) was
entered as an offset in the power meter to allow for a gated average reading of power.

8.7.1. BLUETOOTH BASIC DATA RATE GFSK MODULATION

Tested By: 40882
Date 2018-11-19
Channel Frequency Average Power
(MHz) (dBm)
Low 2402 12.77
Middle 2441 11.73
High 2480 10.6

Page 25 of 96

UL LLC
12 Laboratory Dr., RTP, NC 27709; USA TEL:(919) 549-1400
This report shall not be reproduced except in full, without the written approval of UL LLC



REPORT NO: R12444044-E6 DATE: 2020-03-02
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8.8. CONDUCTED SPURIOUS EMISSIONS

LIMITS

NCC LP0002 3.10.1.5

In any 100kHz bandwidth outside the frequency band in which the spread spectrum or digitally
modulated intentional radiator is operating, the radio frequency power that is produced by the
intentional radiator below that in the 100kHz bandwidth within the band that contains the highest
level of the desired power, the attenuation shall be as below:

1) The attenuation shall be at least 20dB when the conducted power is measured
according to the Appendix Il of this part, based on either an RF conducted or a
radiated measurement.

2) (2) The attenuation shall be at least 30dB when the conducted power is measured
according to the paragraph (2)(2.3) of this section (3.10.1).

In addition, radiated emissions which fall in section 2.7 the restricted bands must also comply
with the radiated emission limit specified in section 2.8.

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.

The bandedges at 2.4 and 2.4835 GHz are investigated with the transmitter set to the normal
hopping mode.

RESULTS
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8.8.1. BLUETOOTH BASIC DATA RATE GFSK MODULATION

SPURIOUS EMISSIONS, NON-HOPPING

% Agilent 18:24:17 Mow 19, 2818 L Measure 3 Agilent 10:25:80 Now 19, 2018 L Measure
APv.1(111318),48882, MOR-CON2 Merl 2.4081 830 GHz APv9.1(111318),46882, MOR-CONZ2 Mkrd  25.183 GHz|
Ref 30 dBm +Atten 40 dB 12.73 dBm Meas Off Ref 48 dBm #fitten 40 dB -29.18 dBm Meas Off
#Peak #Peak [
Log :) Laog ‘
10 i 1
A8/ Channel Power| 4B/ Channel Power
Offst Offst
10.7 16.7
dB 5 Occupied BW dB Occupied BW
ol ol by
-7.3 -7.3 7
dBm dBm i - T fr
ACP ACP
e s s e e e
Center 2.400 008 GHz Span 15 MHz . " Center 13.815 GHz Span 25.87 GHz " "
#Res BH 108 kHz WUEW 300 Kz Sweep 1467 ms (1081 prs) || NN CATTIRT) g et 100 iz WUEW 300 itz Sweep 2.482 s (5132 prs) || 1M CATTIOT
Marker  Trace Type R Axis Auplitude Marker  Trace Type N fxis Amplitude
1 [¢5) Freq 2.481 838 GHz 12.73 dBm 1 (&b} Freq 2.482 GHz 11.86 dBm
2 1y Freq 2.480 A0A GHz -36.24 dEBm Power Stat 2 (&5 Frag 4.884 GHz -42.35 dBm Power Stat
3 (&5 Fra 2.399 168 GHz -32.36 dBm 3 (&5} Fre 7.286 GHz -48.30 dBm
A CCDF| 4 (5] Fre; 25.183 GHz -29.18 dBm CCDF
More More
1of 2 1of2

LOW CHANNEL BANDEDGE

OUT-OF-BAND LOW CHANNEL

#Res BW 100 kHz

#WBH 308 kHz

Sweep 1.467 ms (1001 pts)

% Agilent 10:31:33 Now 19, 2818 Measure 5 Agilent 10:32:12 Now 19, 2018 Measure
APwA.1(111318),48852, MOR-CONZ Mkrl 2.441 @@@ GHz APvS.1¢111318),485882, MOR-CONZ Mkrd 25.@11 GHz
Ref 38 dBm #Htten 40 dB 11.76 dBm Meas Off| Ref 46 dBm #Atten 40 dB -28.56 dBm Meas Off
#Peak #Peak [
Log Log ‘
L Channel Power| 1a i Channel Power
dB/ dB/
Offst Offst
10.7 18.7
dB Occupied BW dB Occupied BH
ol 1] &
8.2 —8.2 S
dBm dBm P - . Rty iy
B e e e e e
ML §2) . . Center 13.015 GHz Span 25.97 GHz . .
g Multi cpagu:? #Res BM 100 kHz WEN 300 Kz Sweep 2487 5 (5197 prsd || T C;';:::ﬁ
aA Marker  Trace Type X Bxis Anplitude
£ Lo e et
. Power Stat reg : z -4l i Power Stat
FTun 3 J<5) F 7.323 GH —48.87 dB
Sup CCDF] 4 €5 F:E 26811 EH; -28.56 dam CCDF
More| More
Center 2.441 800 GHz Span 15 MHz 1 of 2 1 of 2

IN-BAND REFERENCE LEVEL

OUT-OF-BAND MID CHANNEL

#  Agilent 10:35:44 Nov 19, 2818 Measure 3 Agilent 10:36:39 Now 19, 2018 Measure
APva.1(111318),40882, MOR-CONZ Mrl 2.480 G605 GHZ] APv9.1(111318),468582, MOR-CONZ Mkrd 25077 GHZ
Ref 38 dBm #Htten 40 dB 10.88 dBm Meas Off| Ref 48 dBm #fAtten 40 dB -29.82 dBm Meas Off|
#Peak #Peak ‘
Log 1 Log ‘
10 ¢ Channel Power]| 10 5 Channel Power
dB/ dB/
Offst Offst
18.7 1.7
dB Occupied BH dB Occupied BH
] ul} bl
& * s > A
n ] E " > B el tenupile i
ACP : ACP
i et e
Center 2.483 500 GHz Span 15 MHz . . Center 13.015 GHz Span 25.97 GHz . .
wRes BH 108 kHz WIBH 300 kHz  Swesp 1467 ms (1001 prs) || IO c;;:;g #Res BH 100 kHz WBH 300 KHz  Swesp 2480 5 (8152 prsy || TNE c;;::::
Marker Trace Typa i Axie Amplitude Marker Trace Type ¥ Axis Anplitude
1 1) Freq 2.486 BAS GHz 1A.88 dBm 1 1y Freq 2.4868 GHz 16.32 dBm
2 [¢5) Fi 2.486 935 GH: -308.86 dB 2 (&b} F 4,966 GH: -43.42 dB
3 L Freq 20483 520 G T4is2 e P°wercsct|§'; 3 o Freq 7,441 BHe Zi183 o PowercSctDaFt
4 (&5} Freg 2B.877 BHz -28.82 dBm
More More
1 0f 2 1 of 2)
| |
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SPURIOUS BANDEDGE EMISSIONS WITH HOPPING ON

5 Agilent 10:56:58 Now 19, 2018 L Measure 3% Agilent 10:52:23 Nov 19, 2618 L Measure
APw9.1(111318),485882, MOR-CON2 Mkrl 2.484 995 GHz APv9.1(111318),40882, MOR-CONZ Mkrl 2.479 990 GHz)
Ref 38 dBm #fAtten 49 dB 12.63 dBm Meas Off| Ref 38 dBm #Atten 40 dB 18.67 dBm Meas Off|
#Peak | #Peak
Log ;) | Log by
ég/ Channel Power ég/ Channel Power|
Offst Offst
18.7 18.7
dB 3 Occupied BH 48 Occupied BH
ol hif ]
[ i
I il
ACP ACP
#PAvg #PAvg
Center 2.400 000 GHz Span 15 MHz . . Center 2,483 500 GHz Span 15 MHz . .
#Res BH 100 kHz WBH 300 KHz  Sweep 1.467 ms c1001 prsy || TVNU c:;:::: #Res BH 108 kHz WUBH 300 kHz  Swesp 1467 ms (1001 prs) || VIO c;;:;g
Marker Trace Typa ¥ Axis Anplitude Marker Trace Type K Axie Amplitude
1 1y Freq 2,464 995 GHz 12.63 dBm 1 1) Freq 2.479 998 GHz 18.67 dBm
2 [&¥] Fi 2,468 888 GH; -35.43 dB 2 (69 Fi 2.489 568 GH; -39.29 dB
3 o Freq 3339 220 o 233724 o Powercsctna; 3 I Freq 31483 S50 CH 3052 e Power Stat
More More
1 of 2 1 of 2
| |
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9. RADIATED TEST RESULTS

LIMITS

NCC LP0002 2.7, 2.8, and 2.11.

Frequency Range Field Strength Limit Field Strength Limit
(MHz) (uV/m)at3 m (dBuV/m) at 3 m
0.009-0.490 2400/F(kHz) @ 300 m -
0.490-1.705 24000/F(kHz) @ 30 m -
1.705 - 30 30 @ 30m -
30 - 88 100 40
88 - 216 150 43.5
216 - 960 200 46
Above 960 500 54

TEST PROCEDURE

The EUT is placed on a non-conducting table 80 cm above the ground plane for measurement
below 1GHz; 1.5 m above the ground plane for measurements above 1GHz in Transmit mode
and 80 cm above the ground plane for measurements above 1GHz in Receive mode. The
antenna to EUT distance is 3 meters. The EUT is configured in accordance with ANSI C63.10
for Transmit mode testing and ANSI C63.4 for Receive mode testing. The EUT is set to transmit
in a continuous mode for Transmit testing.

For measurements below 1 GHz the resolution bandwidth is set to 120 kHz for peak detection
measurements or 120 kHz for quasi-peak detection measurements for the 30-1000 MHz range,
9 kHz for peak detection measurements or 9 kHz for quasi-peak detection measurements for
the 0.15-30 MHz range and 200 Hz for peak detection measurements or 200 Hz for quasi-peak
detection measurements for the 9 to 150 kHz range. 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. For this test program, Transmit mode average measurements were performed
using Peak detection with the resolution bandwidth set for 1 MHz and the Video Bandwidth set
for 1/Ton, where Ton equals the transmit on time. Receive mode average measurements were
performed using RMS.

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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9.1. TRANSMITTER ABOVE 1 GHz

9.1.1. BLUETOOTH BASIC DATA RATE GFSK MODULATION — APS3

BATTERY
BANDEDGE (LOW CHANNEL)
HORIZONTAL RESULT
1Zl:Teat Facility: UL Morrisville 2819 Nov 27 17:19:23
Restricted Bandedge
= Project Number: 12444844
11 Client: Cyberoptics
Test Locotion: S-SAC
Mode: 1Tx, GFSK, 2482MHz
185 Tested by: 11993
95
85 f[\\\
33 7‘: Pec mit dBul m)
65 | / !
Average Limit (dBul/m2 J
55 > L
RN Lol A | RPTRERRATPTPROOY wul‘ b it b "““AWWMMJ \HM‘WWWW
45 T G \ i
4 3 & \
— _—— I R o . N
3!?
2.31 18.5MHz/ 2.415
Frequency (GHz)
550 Mesmm 1o PR ettty oo MR+ Horitontal DB ST NGB o8 PR RS 1 btaute) bosn G or sl |
Meter Corrected| Average . Peak PK . .
Marker Fre(g:ezr)\cy Reading| Det ?Jg;’;? Amp/C:)(:/BI;Itr/Pad Reading Limit I\ll(erg)m Limit Margin l-\(z[l)r:ust)h '-I(i:i[;t Polarity
(dBuV) (dBuV/m)|(dBuV/m) (dBuV/m)| (dB) €
1 * ** 239 40.63 Pk 31.9 -24.1 48.43 - 74 -25.57 172 323 H
2 * %% ) 38557 | 427 Pk 31.9 -24.1 50.5 - - 74 -23.5 172 323 H
3 * ** 239 31.06 | V1TR 31.9 -24.1 38.86 54 -15.14 - - 172 323 H
4 * ** 238614 | 31.33 | VITR 31.9 -24.1 39.13 54 -14.87 - - 172 323 H
* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
** - indicates frequency in Taiwan NCC LP0002 Restricted Band
Pk - Peak detector
V1TR - VB=1/Ton, RMS Average where: Ton is packet duration
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VERTICAL RESULT

125Tes,t Facility: UL Morrisville 2819 Nov 27 17:31:84
Restricted Bandedge
Project Number: 12444844
115 Client: Cyberoptics
Test Location: S-SAC
Mode: 1Tx, GFSK, 24B2MHz
185 Tested by: 11993
-
65
E Peok Limit CdBul/m)
3 75
6li
5el. fverage Limit (dBuld/m)
@, !
v v 3 v o
45 : : : 4
| A
O
35
2.31 18.5MHz/ 2.415
Frequency (GHz)
Range (GHz) RELL/UBW Ref/Attn  Det/fvg Tupe Sueep Pts  #Sups/Mode  Label Renge (BHz) RBW/UBU Ref/Attn  Det/fvg Tupe Suesp Pts  #Sups/Mode Lobel ‘
Meter Corrected| Average . Peak PK . .
Marker Fre(g:ezr)\cy Reading| Det ?J:;’;? Amp/C:)(:/BI;Itr/Pad Reading Limit I\ll(erg)m Limit Margin l-\(z[l):ust)h '-I(i:i[;t Polarity
(dBuV) (dBuV/m)|(dBuV/m) (dBuV/m)| (dB) €
1 **x239 | 4127 | Pk | 319 241 49.07 - - 74 2493 | 92 341 v
2 [***238624| 438 | Pk | 319 -24.1 51.6 - - 74 224 92 341 v
3 ***x239 | 31.48 |[VITR| 319 -24.1 39.28 54 |-14.72 - - 92 341 v
4 |***238597| 34.95 |VITR| 31.9 -24.1 42.75 54 [-11.25 - - 92 341 v
* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
** - indicates frequency in Taiwan NCC LP0002 Restricted Band
Pk - Peak detector
V1TR - VB=1/Ton, RMS Average where: Ton is packet duration
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REPORT NO: R12444044-E6 DATE: 2020-03-02
FCC ID: SPD003

BANDEDGE (HIGH CHANNEL)

HORIZONTAL RESULT

125Te:.t Facility: UL Morrisville 2819 Nov 27 19:88:683
Restricted Bandedge
= Project Number: 12444844
[ Client: Cyberoptics
Test Locotion: S-SAC
Mode: 1Tx, GFSK, 2488MHz
185 Tested by: 11993
95
fi
85 |
E ( Peak Limit (dBulU/md
3 75 /
65 I
[
55 / “\ Average Limit (dBulU/m)
PR, [ m’wl‘ \m“m L R T RPTTR Y TR T bl i A byt
1 /‘ \ " i W Ly
4!: “\
- IENEVA B - 0
3!:
2.46 18. 3MH=z/ 2.563
Frequency (GHz)
Range (GHz) RBIL/UBW Ref/Attn  Det/Avg Tupe Sueep Pts  #Swps/Mode  Lobel Ronge (BHz) RBL/UBY Ref/Attn  Det/fvg Type Suesp Pts  #Sups/Mode  Lobel
1:2.46-2.563 1MC-6dB) /3N 1a7/1@ PEAK/Pur Avg(RMS) 2Bnsec(futo) BOBA  MAXH Horizontal 2:2°46-2.563 1M(-6dB) /368 @7/1a PEAK/Pur Rvg(RMS) 1. 2seclAuto) 8008  64/MAXH or i zontall
Meter Corrected| Average . Peak PK . .
Marker Fre(g:ir)\cy Reading| Det ?Jg;’;? Amp/C:::/BI;Itr/Pad Reading Limit I\ll(erg)m Limit Margin l-\(z[l)r:ust)h '-I(i:i[;t Polarity
(dBuv) (dBuv/m)|(dBuV/m) (dBuv/m)| (dB) 8
1 | ***24835| 4149 | Pk | 323 24 49.79 - - 74 2421 | 286 | 396 H
2 [***249598| 4356 | Pk | 323 24 51.86 - - 74 2214 | 286 | 396 H
3 | **+24835 | 31.47 |VITR| 323 24 39.77 54 |-14.23 - - 286 | 396 H
4 |***248581| 31.56 |VITR| 32.3 24 39.86 54 |-14.14 - - 286 | 396 H
* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
** - indicates frequency in Taiwan NCC LP0002 Restricted Band
Pk - Peak detector
V1TR - VB=1/Ton, RMS Average where: Ton is packet duration
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REPORT NO: R12444044-E6 DATE: 2020-03-02
FCC ID: SPD003

VERTICAL RESULT

125Teat Facility: UL Morrisville 2819 Nov 27 19:18:56
Restricted Bandedge
= Project Number: 12444844
[N Client: Cyberoptics
Test Locotion: S-SAC
Mode: 1Tx, GFSK, 2488MHz
185 Tested by: 11993
95
55
E Peak Limit (dBulU/m)
3 75
6!:
55 p Average Limit CdBuU/m)
45 54
a 8
3!:
2.46 18. 3MH=z/ 2.563
Frequency (GHz)
Range (GHz) RBLL/UBW Ref/Attn  Det/Avg Tupe Sueep Pts  #5wps/Mode  Lobel Ronge (BHz) RBL/UBY Ref/Attn  Det/fvg Type Suesp Pts  #Sups/Mode  Lobel ‘
Meter Corrected| Average . Peak PK . .
Marker Fre(g:ezr)\cy Reading| Det ?J:;’;? Amp/C:)(:/BI;Itr/Pad Reading Limit I\ll(erg)m Limit Margin l-\(z[l)r:ust)h '-I(i:i[;t Polarity
(dBuv) (dBuv/m)|(dBuV/m) (dBuv/m)| (dB) 8
1 | ***24835| 4491 | Pk | 323 24 53.21 - - 74 2079 | 74 351 v
2 [***248391| 4603 | Pk | 323 24 54.33 - - 74 -19.67 | 74 351 v
3 | ***24835 | 34.44 |VITR| 323 24 42.74 54 [-11.26 - - 74 351 v
4 |***248583| 3456 |VITR| 32.3 24 42.86 54 |-11.14 - - 74 351 v
* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
** - indicates frequency in Taiwan NCC LP0002 Restricted Band
Pk - Peak detector
V1TR - VB=1/Ton, RMS Average where: Ton is packet duration
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REPORT NO: R12444044-E6
FCC ID: SPD003

DATE: 2020-03-02

HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL RESULTS

WKTeat Facility: UL Morrisville 2819 Nov 26 22:58:55
Rodiated Emissions 3-Meters
185 Pr‘\?Je:t Number : !2444@44
Client: Cyberoptics
Test Location: S-SAC
Mode: 1Tx, GFSK, 24@2MH=z
95 Tested by: 11993
35
Peak Limit (dBuU/m)
75
G
3 65
5 6
©
G
- Avg Limit (dBulU/m)
55
3
45 ;i
e e 1
L il et TR S et
25
1 18 18
Frequency (GHz)
Range (GHo) RE/ VBl Ref/Attn  Dat/Avg Tpe Susep Pte  SSwpc/Mode Lobel Ronge (B2 RBW/ VBl Ref/Attn  Det/Avg Tupe Sue Pte  #oups/Mode Lobel
1173 1NC-668) /38 | PEAK/Pir Rug(RHS)  7Tnsec(Auto) 6880 NAKH Horizonta| 3:3-18 1M(-6c8)/30k  87/8 PEAK/Pir vg(RHS)  S74msec(huto) 18k MAWH Hor i zonto
FCC Part!15C 2.46Hz RSE.TST Rev 9.5 12 Jun 2019

HORIZONTAL

“:Test Facility: UL Morrisville 2819 Nov 26 22:58:55
Rodioted Emissions 3-Meters
195 Pr?Ject Number !2444@44
Client: Cyberoptics
Test Location: S-SAC
Mode: 1Tx, GFSK, 24@2MH=z
95 Tested by: 11993
35
Peak Limit (dBuU/m)
75
&
3 g5
5 6
@
o
~ Avg Limit (dBuU/m)
55
g
45 &
5 6
4:9 i
G LS A LT RE ey ik
25
1 18 18
Frequency (GHz)
Rongs (GHD) /U8 Ref/ALtn  Det/Avg Tupe Sueep Pte  d5ups/Mode Lobel Renge (B2 RBW/ VB Ref/Attn  Det/Avg Tuype Sueep Pts  #5ups/Mode Lobel
FCC Part!5C 2.46Hz RSE.TST Rev 9.5 12 Jun 2019

VERTICAL
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REPORT NO: R12444044-E6
FCC ID: SPD003

DATE: 2020-03-02

RADIATED EMISSIONS

Marker Frequency R“::c:?r:g Det AT0072 [Amp/Cbl/Fitr/Pad C:;;Z?':‘egd Avg Limit | Margin [Peak Limit M:r';in Azimuth | Height Polarity
(GHz) (dBuV) (dB/m) (dB) (dBuV/m) (dBuv/m)| (dB) |(dBuV/m) (dB) (Degs) | (cm)

1 * **¥ 390796 | 40.62 PK-U 33.4 -31.8 42.22 - - 74 -31.78 177 153 H
* ** 390586 | 28.58 | V1TR 33.4 -31.8 30.18 54 -23.82 - - 177 153 H

2 * **10.8963 | 33.74 PK-U 37.9 -24.4 47.24 - - 74 -26.76 200 230 H
* **10.89627| 22.49 | V1TR 37.9 -24.4 35.99 54 -18.01 - - 200 230 H

3 * ** 17.80709| 33.17 PK-U 41.2 -20.8 53.57 - - 74 -20.43 147 358 H
* **17.80709| 21.5 V1TR 41.2 -20.8 41.9 54 -12.1 - - 147 358 H

4 * ** 4.80406 | 40.98 PK-U 34.2 -31 44.18 - - 74 -29.82 220 256 Vv
* ** 480401 | 33.49 | V1TR 34.2 -31 36.69 54 -17.31 - - 220 256 Vv

5 ** 522564 37.7 PK-U 343 -30.5 41.5 - - 74 -32.5 61 305 Vv
** 522487 26.9 V1TR 343 -30.5 30.7 54 -23.3 - - 61 305 Vv

7 * **12.20651| 33.86 PK-U 38.9 -23.8 48.96 - - 74 -25.04 309 274 Vv
* *%12.20795| 22.49 | V1TR 38.9 -23.8 37.59 54 -16.41 - - 309 274 Vv

8 * ** 17.86956| 32.74 PK-U 41.2 -20.6 53.34 - - 74 -20.66 241 254 Vv
* ** 17.86588| 21.96 | V1TR 41.2 -20.7 42.46 54 -11.54 - - 241 255 Vv

6 7.20607 32.91 Pk 35.7 -28 40.61 - - - - 0-360 199 Vv

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
** - indicates frequency in Taiwan NCC LP0002 Restricted Band
PK-U - Maximum Peak
V1TR - VB=1/Ton, RMS Average where: Ton is packet duration
Pk - Peak detector
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REPORT NO: R12444044-E6
FCC ID: SPD003

DATE: 2020-03-02

MID CHANNEL RESULTS

~Test Facility: UL Morrisville

2819 Nov 26 21:58:41

[N

Rodioted Emissions 3-Meters
s Project Number: 12444844
Client: Cyberoptics
Test Location: S-SAC
Mode: 1Tx, GFSK, 2441MHz
95 Tested by: 11993
8':
Peak Limit (dBulU/m)
75
e
3 65
2 6
a5}
o
~ Avg Limit (dBulU/m)
55
3
4':
T | 1 2
35 | " L " LA o AWMW
Mw Sl i Lt
2':
1 18 18
Frequency (GHz)
Rongs (6HD) REU/UB Ref/ALtn  Det/Avg Tpe Pts  #Sups/Mlode Label Ronge (B2 A/ VB Ref/Attn  Det/Avg Type Sucep Pte  #Sups/lodes  Lobel
1:1-3 INC-6B) /30 167/16 PEAK/Pir Aug(RHS) HH forizonta| 3:3-18 IM(-683/30k  87/8 PEAK/Pur Avg(RHS)  57dnsecChute) 18k HAXH for i zontal

FCC Part15C 2.4GHz RSE.TST

Rev 9.5 12 Jun 2019

HORIZONTAL

WKTes,“r, Facility: UL Morrisville 2819 Nov 26 21:58:41
Radiated Emissions 3-Meters
= Project Number: 12444844
18 Client: Cyberoptics
Test Location: S-SAC
Mode: 1Tx, GFSK, 2441MHz
g5 Tested by: 11993
85
Peak Limit (dBuU/m)
75
G
~
3 es
@
o
~ Avg Limit (dBuU/m)
55
7
5 6 ]
4 o
5
4 5]
35 i S TSy
25
1 18 18
Frequency (GHzJ
Range (Ghiz) RB/UBU Ref/Attn  Det/Avg Tpe Sueep Pt #5ups/iode Label Range (6riz) RBH/UBU Ref/Attn  Det/Avg Tupe Sueep Pte  Faups/Mode Label
FCC Part!5C 2.46Hz RSE.TST Rev 8.5 12 Jun 2819

VERTICAL
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REPORT NO: R12444044-E6
FCC ID: SPD003

DATE: 2020-03-02

RADIATED EMISSIONS

Marker Frequency R“::c:?r:g Det AT0072 [Amp/Cbl/Fitr/Pad C:;;Z?':‘egd Avg Limit | Margin [Peak Limit M:r';in Azimuth | Height Polarity
(GHz) (dBuV) (dB/m) (dB) (dBuV/m) (dBuv/m)| (dB) |(dBuV/m) (dB) (Degs) | (cm)

1 * *% 499291 | 40.25 PK-U 34.1 -31.1 43.25 - - 74 -30.75 22 216 H
* ** 49911 27.72 | V1TR 34.1 -31.1 30.72 54 -23.28 - - 22 216 H

2 * ** 73297 35.64 PK-U 35.7 -27.5 43.84 - - 74 -30.16 101 116 H
* ** 73281 24.08 | V1TR 35.7 -27.5 32.28 54 -21.72 - - 101 116 H

3 * ** 17.76988| 33.02 PK-U 41.2 -21.4 52.82 - - 74 -21.18 139 238 H
* **17.7703 | 22.12 | V1TR 41.2 -21.4 41.92 54 -12.08 - - 139 238 H

4 * **1.88234 | 40.94 PK-U 34 -30.6 44.34 - - 74 -29.66 143 320 Vv
* **1.88203 | 32.29 | V1TR 34 -30.6 35.69 54 -18.31 - - 143 320 Vv

5 * ** 732349 | 39.57 PK-U 35.7 -27.5 47.77 - - 74 -26.23 313 290 Vv
* ** 732331 | 30.65 | VITR 35.7 -27.5 38.85 54 -15.15 - - 313 290 Vv

7 * ** 17.81971| 32.87 PK-U 41.2 -20.8 53.27 - - 74 -20.73 44 250 Vv
* **17.81937| 22.2 V1TR 41.4 -22.5 41.1 54 -12.9 - - 44 251 Vv

6 9.76288 32.13 Pk 37.1 -25.6 43.63 - - - - 0-360 199 Vv

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
** - indicates frequency in Taiwan NCC LP0002 Restricted Band
PK-U - Maximum Peak
V1TR - VB=1/Ton, RMS Average where: Ton is packet duration
Pk - Peak detector
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REPORT NO: R12444044-E6
FCC ID: SPD003

DATE: 2020-03-02

HIGH CHANNEL RESULTS

1“:Test Facility: UL Morrisville 2819 Nov 27 18:17:58
Rodioted Emissions 3-Meters
= Project Number: 12444844
10 Client: Cyberoptics
Test Locotion: S-SAC
Mode: 1Tx, GFSK, 248@MHz
95 Tested by: 11993
35
Peak Limit (dBulU/m)
75
G
3 g5
5 6
©
o
~ Avg Limit (dBuU/m)
55
3
45 > »
1 y [P 4
¥ R P AT
25
1 18 18
Frequency (GHz)
Ranga (GHz) REU/UBU Ref/Attn  Dat/Avg Tupe Sueep Pts  #5wpe/lode Label Ronge (BHz) REW/ VBl Ref/Attn  Det/Avg Tupe Sueep Pte  FSups/foda  Lobel
1:1-3 1M(-6cB) /308K 187/18 PEAK/Pur Avg(RMS)  77msec(Auto) 6BEB  MAXH Harizonta| 3:3-18 1M (-6dB)/38k 87/8 PEAK/Pur Rug(RMS)  574msecthuto) 18k MAXH Horizontal
ngest Facility: UL Morrisville 2819 Nov 27 18:17:508
Radicted Emissions 3-Meters
= Project Number: 12444844
18 Client: Cyberoptics
Test Location: S-SAC
Mode: 1Tx, GFSK, 248@MHz
g5 Tested by: 11993
85
Peak Limit (dBuU/m)
75
G
3 65
5 6
©
o
~ Avg Limit (dBulU/m)
55
45 = &
Q
4
35 2
25
1 18 18
Frequency (GHz)
Range (G REW/ VBl Ref/Attn  Det/Avg Tpe Susep Pt #5wpe/ode  Label Renge (BHz) REW/ VBl Ref/Attn  Det/Avg Tupe Sueep Pte  #Sups/tode  Lobel
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REPORT NO: R12444044-E6
FCC ID: SPD003

DATE: 2020-03-02

RADIATED EMISSIONS

Marker Frequency R“::c:?r:g Det AT0072 |Amp/Cbl/Fltr/Pad C:;;Z?':‘egd Avg Limit | Margin [Peak Limit M:r';in Azimuth | Height Polarity
(GHz) (dBuV) (dB/m) (dB) (dBuV/m) (dBuv/m)| (dB) |(dBuV/m) (dB) (Degs) | (cm)
1 * ** 4.60277 | 39.58 PK-U 34.1 -31.6 42.08 - - 74 -31.92 172 318 H
* ** 4.59964 28 V1TR 34.1 -31.6 30.5 54 -23.5 - - 172 318 H
2 * **12.14263| 33.6 PK-U 38.8 -24 48.4 - - 74 -25.6 96 131 H
* *%12.14392| 22.13 | V1TR 38.8 -24 36.93 54 -17.07 - - 96 131 H
3 * ** 17.80758| 33.76 PK-U 41.2 -20.8 54.16 - - 74 -19.84 194 272 H
* ** 17.80573| 22.08 | V1TR 41.2 -20.8 42.48 54 -11.52 - - 194 272 H
4 * ** 508344 | 38.88 PK-U 34.2 -31.1 41.98 - - 74 -32.02 23 136 Vv
* ** 508367 | 27.56 | V1TR 34.2 -31.1 30.66 54 -23.34 - - 23 136 Vv
5 * **11.31225| 33.19 PK-U 38 -22.9 48.29 - - 74 -25.71 337 327 Vv
* **11.31205| 21.42 | V1TR 38 -22.9 36.52 54 -17.48 - - 337 327 Vv
6 * **15.41708| 32.99 PK-U 39.9 -21.7 51.19 - - 74 -22.81 60 326 Vv
* **15.41755| 21.64 | V1TR 39.9 -21.7 39.84 54 -14.16 - - 60 326 Vv

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
** - indicates frequency in Taiwan NCC LP0002 Restricted Band
PK-U - Maximum Peak
V1TR - VB=1/Ton, RMS Average where: Ton is packet duration
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REPORT NO: R12444044-E6 DATE: 2020-03-02
FCC ID: SPD003

9.1.1. BLUETOOTH BASIC DATA RATE GFSK MODULATION — APS3
POWER SUPPLY

BANDEDGE (LOW CHANNEL)

HORIZONTAL RESULT

IZKTESt Facility: UL Morrisville 2828 Feb 13 28:24:43
Restricted Bandedge
Project Number: 12444044
115 Client: Cuberoptics
Test Location: N-SAC
Mode: 1Tx, GFSK, 2482MHz
185 Tested by: 23567/11993
95 H
i
8!: \‘
< Peak Limit CdBuU/m) l \
2 ° /
6!:
55...fverage Eimit CdBulym) //‘
/
IARAETIPRPHON WY L O A A AR o \EWMJ ’ WWM
4!: \
/ \
3 = “‘x/‘w
3!:
2.31 18.5MH=z/ 2.415
Frequency (GHz)
Rung}a (GHz) Rsu/usuj R;f/mn Det/fvg Type Sweep Ptsﬂ #ups/tiode  Label Range (6Hz) REU/VBY Ref/Attn  Det/Avg Tupe Svacp Pt Faups/Mods  Label
1:2.31-2.415 IM(-6dB)/3M 187/18 PERK/Pur Avg(RMS) 2BnseclAuto)  BOGE MAXH Horizontal 2.31 415 1(-6dB)/ 360 187/18 PEAK/Vo It fvg | ec (Auto) 8300 4/ MAX orizonto|
Low Channel Bondedge - H.TST Rev 9.5 12 Jun 2019
Frequency Metfer AT0067 Amp/Cbl/Fltr/Pad Corretfted Avsre?ge Margin P.ea.k PK_ Azimuth |Height .
Marker (GHz) Reading| Det AF (dB) Reading Limit (dB) Limit | Margin (Degs) | (cm) Polarity
(dBuV) (dBuV/m) (dBuV/m)|(dBuV/m) (dBuV/m)| (dB) €
1 * *¥* 239 40.37 Pk 32 -24.5 47.87 - 74 -26.13 24 290 H
2 * *¥* 238623 | 44.25 Pk 32 -24.5 51.75 - - 74 -22.25 24 290 H
3 * *¥* 239 304 | V1TV 32 -24.5 379 54 -16.1 - - 24 290 H
4 * *¥* 238992 | 30.54 |VITV 32 -24.5 38.04 54 -15.96 - - 24 290 H
* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
** _ indicates frequency in Taiwan NCC LP0002 Restricted Band
Pk - Peak detector
V1TV - U-NIl: VB=1/Ton, Linear Voltage Average where: Ton is packet duration
Page 40 of 96
UL LLC
12 Laboratory Dr., RTP, NC 27709; USA TEL:(919) 549-1400

This report shall not be reproduced except in full, without the written approval of UL LLC



REPORT NO: R12444044-E6 DATE: 2020-03-02
FCC ID: SPD003

VERTICAL RESULT

Test Facility: UL Morrisville 26828 Feb 13 28:35:89
Restricted Bandedge

= Project Number: 12444844
1 Client: Cyberoptics
Test Location: N-SAC
Mode: 1Tx, GFSK, 24B2MHz

125

185 Tested by: 23567/11833
gl:
81:
E Peak Limit (dBul/m)
3 75
.
55 Average Limit (dBuU/m)
Bodl
4!:
a 2
3!:
2.31 18.5MH=z/ 2.415
Frequency (GHz)
Range (GHz) REW/VBL Ref/Atin  Det/fvg Type Sweep Pte  #Sups/Mode Label Ronge (6Hz) RBU/VBW Ref/Attn  Det/fvg Type Sweep Pts  #Swps/Mode  Label
Low Chonnel Bondedge - U.TST Rev 9.5 12 Jun 2019
Meter AT0067 Corrected| Average . Peak PK . .
Marker Fre(g:ezr)\cy Reading| Det AF Amp/C:)(:/BI;Itr/Pad Reading Limit I\ll(erg)m Limit | Margin l-\(z[l):ust)h '-I(i:i[;t Polarity
(dBuv) (dBuv/m) (dBuv/m)|(dBuV/m) (dBuv/m)| (dB) 8
1 * ** 239 42.46 Pk 32 -24.5 49.96 - - 74 -24.04 167 220 Vv
2 * ** 238776 | 43.42 Pk 32 -24.5 50.92 - - 74 -23.08 167 220 Vv
3 * ** 239 31.28 | V1TV 32 -24.5 38.78 54 -15.22 - - 167 220 Vv
4 * ** 235405 | 31.83 |VITV 31.8 -24.6 39.03 54 -14.97 - - 167 220 Vv
* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
** _ indicates frequency in Taiwan NCC LP0002 Restricted Band
Pk - Peak detector
V1TV - U-NIl: VB=1/Ton, Linear Voltage Average where: Ton is packet duration
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REPORT NO: R12444044-E6
FCC ID: SPD003

DATE: 2020-03-02

BANDEDGE (HIGH CHANNEL)

HORIZONTAL RESULT

Test Focility: UL Morrisville

. 2020 Feb 13 19:15:82
Restricted Bandedge
Project Number: 12444044
115 Cl ‘émt Cyberoptics
Test Location: N-SAC
Mode: 1Tx, GFSK, 2488MHz
o5 Tested by: 23567/11993
gl: m
81: J
- |
5 / ‘ Peck Limit CdBuU/m)
3 75
- n
65 \} !
. J/ \%XCWLF Limit CdBuU/m)
{ Y5
" bl H-M“MW / \‘ e . Ao M R kb W”“ PR T M“‘“"‘ INPR R
45 - 57d
Ny q¢a\*wﬁ
31:
2.46 9. 3MH=/ 2.563
Frequency (GHz)
Range (GHz) REBU/VBU Ref/Atin  Det/fvg Type Sweep Pte  #Swps/Mode Label Ronge (6Hz) RBW/VBY Ref/Attn  Det/fvg Type Sweep Pts  #Sups/Mode  Label
1:2.46-2.563 IM(-6dB)/3M 187/18 PEAK/Pur Avg(RMS)  2BnsecCAuto) BBBB  MAXH Horizontal 2:2.46-2.563 1(-6dB)/ 368 187718 PERKMVo It fAvg |.2sec(Auto) 848  64/MAXH Horizontol - Af
High Channel Bondedge - H.TST Rev 9.5 12 Jun 2019
Met AT0067 C ted| A . Peak PK . .
Frequency N Fr Amp/Cbl/Fltr/Pad orretf € vsre?ge Margin .ea. . |Azimuth|Height .
Marker (GHz) Reading| Det AF (dB) Reading Limit (dB) Limit | Margin (Degs) | (cm) Polarity
(dBuv) (dBuv/m) (dBuv/m)|(dBuV/m) (dBuv/m)| (dB) 8
1 * ** 24835 | 45.13 Pk 32.4 -24.3 53.23 - - 74 -20.77 65 367 H
2 * ** 248394 | 46.26 Pk 32.4 -24.3 54.36 - - 74 -19.64 65 367 H
3 * ** 24835 | 33.09 |ViTV 32.4 -24.3 41.19 54 -12.81 - - 65 367 H
4 * ** 248593 | 33.03 |V1TV 32.4 -24.3 41.13 54 -12.87 - - 65 367 H

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
** _ indicates frequency in Taiwan NCC LP0002 Restricted Band

Pk - Peak detector

V1TV - U-NIl: VB=1/Ton, Linear Voltage Average where: Ton is packet duration
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REPORT NO: R12444044-E6 DATE: 2020-03-02
FCC ID: SPD003

VERTICAL RESULT

IZuTest Facility: UL Morrisville 26828 Feb 13 19:25:58
Restricted Bandedge

Project Number: 12444844
115 Client: Cyberoptics
Test Location: N-SAC
Mode: 1Tx, GFSK, 2488MHz

185 Tested by: 23567/11833
gl:
8!:
E Peak mit CdBulU/m)
S 5
B 65
D Average Limit (dBuU/m)
55 O’ =
45 E
3!:
2.46 189, 3MHz/ 2.563
Frequency (GHz)
Range (GHz) REUAVEH Ref/Atin  Det/fvg Type Sueep Pts  Foups/Mode Label Ronge (6Hz) RBU/UBH Ref/Attn  Det/fvg Type Sweep Pts fSups/Made  Label
High Channel Bondedge - U.TST Rev 9.5 12 Jun 20819
Meter AT0067 Corrected| Average . Peak PK . .
Marker Fre(gl:ler)\cy Reading| Det AF Amp/C:)(:/BI;Itr/Pad Reading Limit I\ll(erg)m Limit | Margin l-\(z[l)mut)h H(elgl)\t Polarity
z (dBuv) (dBuv/m) (dBuv/m)|(dBuV/m) (dBuv/m)| (aB) | V€8S | tem
1 * *% 24835 | 44.97 Pk 324 -24.3 53.07 - - 74 -20.93 334 362 Vv
2 * *% 248373 | 46.87 Pk 324 -24.3 54.97 - - 74 -19.03 334 362 1
3 * *¥% 24835 | 34.23 | V1TV 324 -24.3 42.33 54 -11.67 - - 334 362 1
4 * *¥% 248581 | 33.79 |VITV 324 -24.3 41.89 54 -12.11 - - 334 362 Vv
* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
** _ indicates frequency in Taiwan NCC LP0002 Restricted Band
Pk - Peak detector
V1TV - U-NIl: VB=1/Ton, Linear Voltage Average where: Ton is packet duration
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REPORT NO: R12444044-E6
FCC ID: SPD003

DATE: 2020-03-02

HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL RESULTS

VERTICAL

11&Test Facility: UL Morrisville 26828 Feb 13 28:43:36
Radiated Emissions 3-Meters
185 Project Number: 12444844
Client: Cyberoptics
Test Location: N-SAC
Mode: 1Tx, GFSK, 2482MHz
g5 Tested by: 23567/11333
85
Peak Limit (dBulU/md
75
‘e
3 5
3 6
@
T
~ Avg Limit (dBul/m)
55
45
3
o~ 1 e
VO it T :
BKW Sl T e e
25
1 18 18
Frequency (GHz)
Range (6Hz) REU/UBH Ref/Atin  Det/Avg Type Sucep Pts Foups/fode  Label Range (61 REW/BD Ref/fittn  Det/Avg Tupe Sueep Pis  Pups/ode Label
11-3 INC-6B3/3%  1B7/1B  PERK/Pur Avg(RHS)  7imcectAuto) 6000  MAKH Horizental | 3:3-18 H(-6c8)/30k 87/ PERK/Fur Avg(RMS)  STdmsacthuta) 18k HAKH forizontal
FCC Part15C 2.4GHz RSE.TST Rev 9.5 12 Jun 2819
1“:Te5t Facility: UL Morrisville 2828 Feb 13 28:43: 36
Radiated Emissions 3-Meters
185 Pr‘c‘x\ject Number : !2444844
Client: Cyberoptics
Test Location: N-SAC
Mode: 1Tx, GFSK, 2482MHz
95 Tested by: 23567/11933
85
Peak Limit (dBulU/m2
75
‘e
3 5
S =}
@
T
~ Avg Limit C(dBuU/m)
55
- 7
o
4 ) 5
o 2g
o
1] OO . o S A
25
1 18 18
Frequency (GHz)
Range (GHz) REW/VBL Ref/Attn  Det/fvg Type Sweep Pts  #Sups/Mode Label Ronge (BHz) RBU/VBY Ref/Attn  Det/fvg Tupe Sweep Pts  #Sups/Made  Label
FCC Part15C 2.4GHz RSE.TST Rev 9.5 12 Jun 2819
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REPORT NO: R12444044-E6
FCC ID: SPD003

DATE: 2020-03-02

RADIATED EMISSIONS

Meter Corrected PK
Frequency . AT0067 AF|Amp/Cbl/Fltr/Pad . Avg Limit | Margin |Peak Limit . |Azimuth | Height .
Marker | " GHz) R(::ﬂ'\'l‘)g Det | dBuv/m) (dB) (:;33'/':) (dBuV/m)| (dB) |(dBuv/m) “"(Z':)'" (Degs) | (cm) |PO1TY
1 * **4.80412 | 45.34 PK-U 34.1 -31.6 47.84 - - 74 -26.16 286 258 H
* ** 480397 | 37.15 | V1TV 34.1 -31.6 39.65 54 -14.35 - - 286 258 H
2 * ** 938087 | 37.33 PK-U 36.4 -28.1 45.63 - - 74 -28.37 232 157 H
* ** 938077 | 24.45 | V1TV 36.4 -28.1 32.75 54 -21.25 - - 232 157 H
3 * ** 123141 36.4 PK-U 38.8 -25.7 49.5 - - 74 -24.5 37 113 H
* **12.31369| 22.63 | V1TV 38.8 -25.7 35.73 54 -18.27 - - 37 113 H
4 * **4.80434 | 45.97 PK-U 34.1 -31.6 48.47 - - 74 -25.53 124 111 Vv
* ** 480397 | 37.88 | V1TV 34.1 -31.6 40.38 54 -13.62 - - 124 111 Vv
6 * ** 744463 | 37.65 PK-U 35.7 -29.3 44.05 - - 74 -29.95 346 191 Vv
* ** 744477 25 V1TV 35.7 -29.3 31.4 54 -22.6 - - 346 191 Vv
7 * ** 15,8136 | 36.13 PK-U 40.2 -24.7 51.63 - - 74 -22.37 197 106 Vv
* **15.81491| 23.35 | V1TV 40.2 -24.8 38.75 54 -15.25 - - 197 106 Vv
5 7.20524 36.56 Pk 35.6 -30 42.16 - - - - 0-360 198 Vv

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
** _ indicates frequency in Taiwan NCC LP0002 Restricted Band
PK-U: Maximum Peak
V1TV: VB=1/Ton, Linear Voltage Average where: Ton is packet duration
Pk - Peak detector
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REPORT NO: R12444044-E6

FCC ID: SPD003

DATE: 2020-03-02

MID CHANNEL RESULTS

Test Facility:

UL Morrisville

2828 Feb 13 18:87:38

Project Number:

Radiated Emissions 3-Meters

12444844

185 Client: Cyberoptics
Test Location: N-SAC
Mode: 1Tx, GFSK, 2441MHz
g5 Tested by: 23567/11333
85
Peak Limit (dBulU/m)
75
‘e
3 5
5 6
m
o . ;
~ Avg Limit CdBul/m)
55
3

" OMAA L
A

1 18 18
Frequency (GHz)
Range (62 REW/B Ref/Atin  Det/fvg Tupe - Prs  Foups/Mode  Label Range (610 REW/URD Ref/fitin  Det/Avg Tupe Sueen Pis  Toups/fade Label
1:1-3 INC-683/30%  1B7/1B  PERK/Pur Avg(RHS)  77mcectAutc) 6000  HAX orizontal | 3:3-18 H(-6aB)/ 30k 67/ PERK/Pur Avg(RMS)  STdnsacthuta) 18k HAKH Hor-izontal
FCC Part15C 2.4GHz RSE.TST Rev 9.5 12 Jun 26819
11:T65t Facility: UL Morrisville 26828 Feb 13 18:87:38
Radiated Emissions 3-Meters
185 PF?JECt Number : !2444@44
Cliznt: Cyberoptics
Test Location: N-SAC
Mode: 1Tx, GFSK, 2441MHz
95 Tested by: 23567/11333
85
Peak Limit (dBulU/m)
75
‘e
3 5
5 6
@
T
~ Avg Limit CdBul/m)
55
7
45 & 5 "
Q
5
35 &
25
1 18 18
Frequency (GHz)
Range (62 REW/B Ref/Atin  Det/Avg Tupe Sucep Prs  Boups/Mode  Label Range (610 REW/VRD Ref/fitin  Det/Avg Tupe Suen Pis  Toups/fade Label
FCC Part15C 2.4GHz RSE.TST Rev 9.5 12 Jun 26819

VERTICAL
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REPORT NO: R12444044-E6
FCC ID: SPD003

DATE: 2020-03-02

RADIATED EMISSIONS

Meter Corrected PK
Frequency . AT0067 AF|Amp/Cbl/Fltr/Pad . Avg Limit | Margin |Peak Limit . |Azimuth | Height .
Marker | " GHz) R(::‘:'\’I‘)g Det | dBuv/m) (dB) (:;33'/’:?‘) (dBuv/m)| (dB) |(dBuv/m) “"(Z'Bg)'“ (Degs) | (cm) | PO121IY
1 * ** 732266 | 41.22 PK-U 35.6 -29.2 47.62 - - 74 -26.38 356 308 H
* *% 732292 | 30.22 | ViTV 35.6 -29.2 36.62 54 -17.38 - - 356 308 H
2 * ** 11.74363| 34.86 PK-U 38.4 -25.8 47.46 - - 74 -26.54 229 256 H
***11.7446| 22.33 | VITV 38.4 -25.8 34.93 54 -19.07 - - 229 256 H
3 * ** 15.47748| 35.85 PK-U 40.1 -23.7 52.25 - - 74 -21.75 84 344 H
* ** 15.47693| 22.38 | V1TV 40.1 -23.7 38.78 54 -15.22 - - 84 344 H
4 * ** 732348 | 43.59 PK-U 35.6 -29.2 49.99 - - 74 -24.01 7 289 Vv
* ** 732306 | 35.64 | VITV 35.6 -29.2 42.04 54 -11.96 - - 7 289 Vv
5 * ** 542239 | 39.47 PK-U 34.4 -31 42.87 - - 74 -31.13 227 284 Vv
* ** 542287 | 26.83 | V1TV 34.4 -31 30.23 54 -23.77 - - 227 284 Vv
7 * ** 15.53292| 34.88 PK-U 40.2 -24.1 50.98 - - 74 -23.02 269 144 Vv
* **15.53291| 22.41 | V1TV 40.2 -24.1 38.51 54 -15.49 - - 269 144 Vv
6 9.76455 32.42 Pk 36.8 -27.2 42.02 - - - - 0-360 198 Vv

*

Pk - Peak detector

- indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
** - indicates frequency in Taiwan NCC LP0002 Restricted Band
PK-U: Maximum Peak
V1TV: VB=1/Ton, Linear Voltage Average where: Ton is packet duration
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REPORT NO: R12444044-E6

FCC ID: SPD003

DATE: 2020-03-02

HIGH CHANNEL RESULTS

IWSTESt Facility: UL Morrisville 26828 Feb 13 19:32:32
Radiated Emissions 3-Meters
= Project Number: 12444844
18 Client: Cyberoptics
Test Location: N-SAC
Mode: 1Tx, GFSK, 2488MHz
g5 Tested by: 23567/11333
85
Peak Limit (dBulU/m)
75
‘e
3 5
5 6
@
T . ,
~ Avg Limit CdBul/m)
55
45 3 .
" 1 2
i
e o oL okt it
MMM
25
1 18 18
Frequency (GHz)
Range (62 REW/B Ref/Atin  Det/fvg Tupe Sueep Prs  Foups/Mode  Label Range (610 REW/URD Ref/fitin  Det/Avg Tupe Sueen Pis  Toups/fade Label
1:1-3 IN(-683/30%  1B7/1B  PERK/Pur Avg(RHS)  77ncectAutc) 6008  HAXH Horizontal | 3:3-18 HC-608)/3k  87/8 PERK/Pur Avg(RMS)  STdnsacthuta) 18k HAKH Hor-izontal

FCC Part15C 2.4GHz RSE.TST

Rev 9.5 12 Jun 26819

HORIZONTAL

IM:Test Facility: UL Morrisville 26828 Feb 13 19:32:32
Radiated Emissions 3-Meters
185 PF?JECt Number : !2444@44
Client: Cyberoptics
Test Location: N-SAC
Mode: 1Tx, GFSK, 2488MHz
g5 Tested by: 23567/11333
85
Peak Limit (dBulU/m)
75
‘e
3 5
5 6
@
T . ,
~ Avg Limit CdBul/m)
55
45 5 9
4 o
@
35 "
25
1 18 18
Frequency (GHz)
Rarge (G REU/UBH Ref /Atin  Det/fvg Tgpe Sueep Pts  Fowps/Mode Label Ronge (610 ET] Ref/Attn  Det/Pug Type Sueep Fts  Fups/fade  Label
FCC Part15C 2.4GHz RSE.TST Rev 9.5 12 Jun 26819

VERTICAL
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REPORT NO: R12444044-E6
FCC ID: SPD003

DATE: 2020-03-02

RADIATED EMISSIONS

Meter Corrected PK
Frequency . AT0067 AF|Amp/Cbl/Fltr/Pad . Avg Limit | Margin |Peak Limit . |Azimuth | Height .
Marker | " GHz) R(::‘:'\’I‘)g Det | dBuv/m) (dB) (:;33'/’:?‘) (dBuv/m)| (dB) |(dBuv/m) “"(Z'Bg)'“ (Degs) | (cm) | PO121ItY
1 * ** 495976 | 43.35 PK-U 33.9 -32.3 44.95 - - 74 -29.05 272 266 H
* ** 496002 | 33.56 | VITV 33.9 -32.3 35.16 54 -18.84 - - 272 266 H
2 * ** 744035 | 40.46 PK-U 35.6 -29.2 46.86 - - 74 -27.14 329 301 H
* ** 743992 | 30.01 | VIiTV 35.6 -29.2 36.41 54 -17.59 - - 329 301 H
3 * **10.6649 | 35.08 PK-U 37.7 -25.2 47.58 - - 74 -26.42 33 222 H
* **10.66391| 22.6 V1TV 37.7 -25.2 35.1 54 -18.9 - - 33 222 H
4 * **¥ 49596 | 43.24 PK-U 33.9 -32.3 44.84 - - 74 -29.16 48 245 Vv
* ** 495998 | 35.18 | V1TV 33.9 -32.3 36.78 54 -17.22 - - 48 245 Vv
5 * ** 744046 | 43.06 PK-U 35.6 -29.2 49.46 - - 74 -24.54 351 229 Vv
* ** 744003 | 3494 | VITV 35.6 -29.2 41.34 54 -12.66 - - 351 229 Vv
6 * ** 15.75067| 35.81 PK-U 40.1 -24.2 51.71 - - 74 -22.29 0 128 Vv
* ** 15.74951| 22.75 | V1TV 40.1 -24.2 38.65 54 -15.35 - - 0 128 Vv

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
** - indicates frequency in Taiwan NCC LP0002 Restricted Band
PK-U: Maximum Peak
V1TV: VB=1/Ton, Linear Voltage Average where: Ton is packet duration
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REPORT NO: R12444044-E6 DATE: 2020-03-02
FCC ID: SPD003

9.2. WORST CASE BELOW 1 GHz

Note: All measurements were made at a test distance of 3 m. The spurious emissions data in the plots
and tabular data are corrected from the measurement distance (3m) to the specification distance (300 m
from 9-490 kHz and 30 m from 490 kHz — 30 MHz). The correction factor for the limits were 40*Log (test
distance / specification distance).

Although these tests were performed at a test site other than an open area test site, adequate
comparison measurements were confirmed against an open area test site. Therefore, sufficient tests
were made to demonstrate that the alternative site produces results that correlate with the ones of tests
made in an open field based on KDB 414788.

SPURIOUS EMISSIONS 0.009 to 30 MHz (WORST-CASE CONFIGURATION) — APS3 BATTERY

0.009 to 30MHz Data

Worst-
Met C ted LP0002 LP0002 PK
Frequency N Fr AT0079 AF Dist. Corr. orref € . -y Case Azimuth
Marker (MHz) Reading | Det (dB/m) Cbl (dB) Factor (dB) Reading QP/AV Limit Limit Margin (Degs)
(dBuv) dB(uVolts/meter)| (dBuV/m) | (dBuV/m) (ng) €
1 .15264 47.15 Pk 11 1 -80 -21.75 23.93 43.93 -45.68 0-360
4 .1829 45 Pk 11 1 -80 -23.9 22.36 42.36 -46.26 0-360
7 .19667 44.52 Pk 11 1 -80 -24.38 21.73 41.73 -46.11 0-360
8 49632 36.82 Pk 11 1 -40 7.92 33.69 - -25.77 0-360
2 .5701 36.26 Pk 11 1 -40 7.36 32.48 - -25.12 0-360
5 .6755 34.68 Pk 11 1 -40 5.78 31.01 - -25.23 0-360
3 9116 32.03 Pk 11 1 -40 3.13 28.41 - -25.28 0-360
6 1.2805 28.05 Pk 111 2 -40 -.65 25.46 - -26.11 0-360
9 1.40698 26.22 Pk 111 2 -40 -2.48 24.64 - -27.12 0-360
Pk - Peak detector
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REPORT NO: R12444044-E6 DATE: 2020-03-02
FCC ID: SPD003

SPURIOUS EMISSIONS 0.009 to 30 MHz (WORST-CASE CONFIGURATION) — APS3 POWER
SUPPLY

0.009 to 30MHz Data

Frequency Metfer AT0079 AF Dist. Corr. Corrested Fee .15.'209 Margin | Azimuth
Marker (MHz) Reading | Det (dB/m) Cbl (dB) Factor (dB) Reading Limit (dB) (Degs)
(dBuv) dB(uVolts/meter)| (dBuV/m)
7 .00928 46.06 Pk 18.7 1 -80 -15.14 48.25 -63.39 0-360
1 .01113 45.98 Pk 17.7 1 -80 -16.22 46.67 -62.89 0-360
2 .15697 46.13 Pk 11 1 -80 -22.77 23.69 -46.46 0-360
4 .18621 44.78 Pk 11 1 -80 -24.12 22.2 -46.32 0-360
3 51319 36.36 Pk 11 1 -40 7.46 33.4 -25.94 0-360
8 .58697 35.05 Pk 11 1 -40 6.15 32.23 -26.08 0-360
5 .63756 34.12 Pk 11 1 -40 5.22 31.51 -26.29 0-360
6 .85679 32.03 Pk 11 1 -40 3.13 28.95 -25.82 0-360
9 1.017 29.37 Pk 11 2 -40 .57 27.46 -26.89 0-360
Pk - Peak detector
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REPORT NO: R12444044-E6 DATE: 2020-03-02
FCC ID: SPD003

SPURIOUS EMISSIONS 30 TO 1000 MHz (WORST-CASE CONFIGURATION) — APS3 BATTERY

gl:Tes,t Facility: UL Morrisville 2819 Nov 27 28:28:46
Rodiated Emissions - 3 Meters
Project Number: 12444844
85 Cl Tent Cyberoptics
Test Location: S-SAC
Mode: 1Tx, GFSK, Worst-Case
75 Tested by: 11993
65
5’:
: ]
~
3 A5 aPR LT AR UU )
[is)
S
3':
25 E g
4
@
L L T P
5
368 1868 1066
Frequency (MHz)
Range (i) RB/UBU Ref/Attn  Det/Avg Tpe Sueep Pt #Sups/iode Label Range (Phiz) RBH/UBU Ref/Attn  Det/Avg Tupe Sueep Pte  Foups/Mode Label
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REPORT NO: R12444044-E6 DATE: 2020-03-02
FCC ID: SPD003

30 to 1000MHz Data

Meter Corrected _ . . .
Marker Frequency Reading | Det AT0074 AF Cbl/Amp Reading QPk Limit Margin | Azimuth | Height Polarity
(MHz) (dBuV) (dB/m) (dBuV/m) (dBuVv/m) (dB) (Degs) (cm)

1 |***108.6454| 40.73 Pk 18.5 -30.9 28.33 43.52 -15.19 | 0-360 299 H

3 **x172.928 | 4333 | Qp 17.8 -30.5 30.63 43.52 -12.89 316 171 H

4 **%x 74594 | 34.93 Pk 14 -31.2 17.73 40 -22.27 | 0-360 101 Vv

5  |***172.2843| 39.02 Pk 17.8 -30.5 26.32 43.52 -17.2 | 0-360 101 Vv

2 |***241.6054| 43.01 Pk 17.7 -29.9 30.81 46.02 -15.21 | 0-360 101 H

6 * %% 246.006 | 37.55 Pk 17.6 -29.9 25.25 46.02 -20.77 | 0-360 101 Vv

7 58.3123 57.76 Pk 13.5 314 39.86 - - 0-360 398 H

8 95.1269 56.88 Pk 14.9 -31 40.78 - - 0-360 299 H

9 177.8533 56.98 Pk 17.5 -30.4 44.08 - - 0-360 199 H
* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
** - indicates frequency in Taiwan NCC LP0002 Restricted Band
Pk - Peak detector
Qp - Quasi-Peak detector
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REPORT NO: R12444044-E6
FCC ID: SPD003

DATE: 2020-03-02

SPURIOUS EMISSIONS 30 TO 1000 MHz (WORST-CASE CONFIGURATION) — APS3 POWER

SUPPLY

gl:Test Facility: UL Morrisville 26828 Feb 19 18:12:81
Rodiated Emissions - 3 Meters
- Project Number: 12598159
8 Client: Cyberoptics
Test Location: S5-SAC
Mode: 1Tx, BT, Worst-Case
75 Tested by: 11333
65
5|:
e
S |
s 4 OFf LTt CaB Ut AT f
o]
~
35
2|:
WRW .
o M i
5|
34 184 18606
Frequency (MHz)
Range () REU/VBU Ref/ftin  Det/fvg Tupe Sieep Pts  Foups/Mode Lobel Ronge (i) REU/BH Ref/fttn  Det/Avg Tope Sheer Pis  ¥oups/Madke  Lobel
|:38-208 128 (-6dBI/1N  97/18 PEAK/LogPur-Video  Imsec(huto) 4888  MAXH Horizontal 3:200-1000 120k(-6d8)/1M  97/1@ PERK/LogPur-Uideo  3msecChuta) 8888  MAXH Hor i zonta |

FCC Part 15C 3@-1@@@MHz with RBs for DTS.TST

Rev 9.5 12 Jun 26819

HORIZONTAL

95Test Facility: UL Morrisville 26828 Feb 19 18:12:81
Rodiated Emissions - 3 Meters
= Project Number: 12538159
8 Client: Cyberoptics
Test Location: S5-SAC
Mode: 1Tx, BT, Worst-Case
75 Tested by: 11333
65
5|:
/_E\ ’7
<
2 45 - - r
5 QPR LT CEB U/ f
S
S
35 &
gﬂﬂ%*‘“
2 umwwﬂﬁﬂ“““d“ud
o, ¥ \
Y, i I . 4 f‘ WW
15 allygnfi LTI ! " My, R A | v)ﬁﬂw
Wy 1 - b Ll
“W: Wbl L L
5|
34 184 1880
Frequency (MHz)
Range (i) REUARL Ref/Atin  Det/fvg Tupe Sueep Pts  Fowps/Mode Lobel Range () E Ref/Attn  Det/Avg Tupe Sueep Pis  #oups/fode  Label
o 128(-6d80/1H  57/1 K/Logrur-Uideo  Tnsecthuto) 4660 M Vertic - 1600 K(-6)/H 3 £/ LogPur—Uic i ) HadH ‘

FCC Part 15C 38-1@@8MHz with RBs for DTS.TST

Rev 9.5 12 Jun 26819

VERTICAL
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REPORT NO: R12444044-E6 DATE: 2020-03-02
FCC ID: SPD003

30 to 1000MHz Data

Meter Corrected . . . .
Marker Frequency Reading | Det AT0074 AF Cbl/Amp Reading QPk Limit Margin | Azimuth | Height Polarity
(MHz) (dBuV) (dB/m) (dBuV/m) (dBuVv/m) (dB) (Degs) (cm)
1 |***124.7995| 29.98 Pk 19.9 -30.8 19.08 43.52 -24.44 | 0-360 299 H
4 [***124.0768| 28.71 Pk 19.9 -30.8 17.81 43.52 -25.71 | 0-360 102 Vv
2 |***403.5265| 28.86 Pk 21.8 -29.1 21.56 46.02 -24.46 | 0-360 299 H
3 **%x 984902 | 29.4 Pk 29.2 -25.9 327 53.97 -21.27 | 0-360 102 H
5  |***245.1059| 30.85 Pk 17.7 -29.9 18.65 46.02 -27.37 | 0-360 101 Vv
6 |***989.2026| 28.85 Pk 29.3 -25.9 32.25 53.97 -21.72 | 0-360 198 Vv
* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
** . indicates frequency in Taiwan NCC LP0002 Restricted Band
Pk - Peak detector
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REPORT NO: R12444044-E6
FCC ID: SPD003

DATE: 2020-03-02

9.3.

WORST CASE 18-26 GHz

SPURIOUS EMISSIONS 18-26 GHz (WORST-CASE CONFIGURATION) — APS3 BATTERY

11STest focility: UL Morrisville 2819 Nov 26 19:38:57
Radiaoted Emissions 3-Meters
= Project Number: 12444844
1 Client: Cuberoptics
Test Location: S-SAC
Mode: 1Tx, GFSK, Worst-Cose
g5 Tested by: 11993
8':
751.Pea it (B
‘e
3 =
3 6
w
o
Average Limit (dBuU/m2

55

25
18 26.5
Fregquency (GHz)
Ronge (GHiz) RBU/UBl Ref/Attn Det/fvg Tope Sueep Pts fowps/ode Lobel Ronge (GH2) REW/UBU Ref/Mitn  Del/Avg Tupe Sweep Pis  Fowps/fode Lobel
1:1826.5 6B/ 99/2 FEFK/Pur Avg(RIS)  IBusecthuto) 18k MAXH Hor zontal
FCC RSE 18_to_26-56Hz_DTS.TST Rev 9.5 12 Jun 2819
1,‘5Test focility: UL Morrisville 2819 Nov 26 19:38:57
Radioted Emissions 3-Meters
= Project Number: 12444044
1 Client: Cuberoptics
Test Location: S-SAC
Mode: 1Tx, GFSK, Worst-Cose
95 Tested by: 1189
35
75 Peak Lmit. LdBul
e
3 65
6
@
T
55 Averacge Limit (dBuU/m)
25
18 26.5
Frequency (GHz)
Ronge (GHiz) RBU/UBl Ref/Attn Det/fvg Tupe T Pts  ¥owps/fiode  Lobel Ronge (G2) REU/UBU Ref/Mitn  Det/Avg Tupe Sweep s Foups/fods  Lobel
2:16-26.5 HC-GB)/M 9972 PEAK/Pur Ag(RIS)  fEnsecthuta) 18k HAXH Vertical

FCC RSE 18_to_26-56Hz_DTS.TST

VERTICAL

Rev 9.5 12 Jun 2819
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REPORT NO: R12444044-E6 DATE: 2020-03-02
FCC ID: SPD003

18 —26GHz DATA

Meter Corrected| Average . - . . .
Marker Frequency Reading| Det AT0076 AF| Amp/Cbl Reading Limit Margin | Peak Limit | Margin |Azimuth | Height Polarity
(GHz) (dBuV) (dB/m) (dB) (dBuV/m)| (dBuV/m) (dB) | (dBuv/m) | (dB) | (Degs) | (cm)
1 * *%19,02997| 40.75 Pk 32.7 -35.7 37.75 54 -16.25 74 -36.25 | 0-360 198 H
2 * **22.98836| 39.88 Pk 33.8 -33.8 39.88 54 -14.12 74 -34.12 | 0-360 148 H
3 * **23,70192| 39.04 Pk 34 -33.7 39.34 54 -14.66 74 -34.66 | 0-360 148 H
4 * *%19.81391| 40.5 Pk 32.9 -35.3 38.1 54 -15.9 74 -35.9 0-360 202 Vv
5 * **20.25735| 40.4 Pk 33 -34.5 38.9 54 -15.1 74 -35.1 0-360 102 Vv
6 * *%22.24126| 39.92 Pk 33.6 -34.5 39.02 54 -14.98 74 -34.98 | 0-360 102 Vv
7 24.52977 41.36 Pk 343 -33.1 42.56 54 -11.44 74 -31.44 | 0-360 202 Vv
* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
** _ indicates frequency in Taiwan NCC LP0002 Restricted Band
Pk - Peak detector
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REPORT NO: R12444044-E6 DATE: 2020-03-02
FCC ID: SPD003

SPURIOUS EMISSIONS 18-26 GHz (WORST-CASE CONFIGURATION) — APS3 POWER SUPPLY

11KTEst Facility: UL Morrisville 208208 Feb 14 28:44:308
Radiated Emissions 3-Meters
185 Project Number: !2444@44
Client: Cyberoptics
Test Location: S-SAC
Mode: 1Tx, BT, Worst-Cose
g5 Tested by: 11993
8’:\
5l..Peak. Limit . LdBul/m).
751.-Ps B
e
3 5
= 6
w
o
55l fverage Linit (dBul/m)
a5
35
2|:
18 26.5
Frequency (GHz)
Rangs (GHz) REU/UBH Ref /Atin  Det/fvg Type Sueep Pts  Fowps/fode Label Ronge (6Hz) RE/VBU Ref/Attn  Dot/fvg Type Sueep Pts  Foups/fods Label
1:1826.5 INCEdBY/IM 992 FEFK/Pur Avg(RHS)  Auto 18k MAXH Hor izontal
WWKTESt Facility: UL Morrisville 2028 Feb 14 28:44:308
Radiated Emissions 3-Meters
. Project Number: 12444844
Cliemt: Cyberoptics
Test Location: S-SAC
Mode: 1Tx, BT, Worst-Cose
g5 Tested by 11893
Sl:
75L-FPeak. Limit. LdBul/m)
e
3 g5
s 6
w
o
55l fverage Linit (dBul/m)
a5
35k
2’:
18 26.5
Frequency (GHz)
Rangs (GHiz) REU/UBH Ref /Atin  Det/fvg Type Sueep Pts  Fowps/fode Label Ronge (6H2) REU/VBU Ref/Attn Dot/fvg Type Sueep Pts foups/fods  Label
2:18-26.5 M-8/ 9972 PEAK/Pur Avg(RHS)  Auto 18k HAXH Vertical
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REPORT NO: R12444044-E6 DATE: 2020-03-02
FCC ID: SPD003

18 —26GHz DATA

Meter Corrected| Average . - . . .
Marker Frequency Reading| Det AT0076 AF| Amp/Cbl Reading Limit Margin | Peak Limit | Margin | Azimuth | Height Polarity
(GHz) (dBuV) (dB/m) (dB) (dBuV/m)| (dBuv/m) (dB) | (dBuV/m)| (dB) | (Degs) | (cm)
1 * **19.53386 | 40.83 Pk 32.8 -35.5 38.13 54 -15.87 74 -35.87 | 0-360 148 H
2 * ** 23,0285 | 39.63 Pk 33.8 -33.8 39.63 54 -14.37 74 -34.37 | 0-360 148 H
3 * ** 2377795 | 39.9 Pk 34 -33.6 40.3 54 -13.7 74 -33.7 0-360 148 H
4 * ** 18.72065| 40.8 Pk 32.6 -35.6 37.8 54 -16.2 74 -36.2 0-360 202 Vv
5 * *%20.20257 | 41.2 Pk 32.8 -34.6 39.4 54 -14.6 74 -34.6 0-360 152 Vv
6 * *% 22,6422 | 39.62 Pk 33.5 -34.3 38.82 54 -15.18 74 -35.18 | 0-360 298 Vv
* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
** _ indicates frequency in Taiwan NCC LP0002 Restricted Band
Pk - Peak detector
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REPORT NO: R12444044-E6 DATE: 2020-03-02
FCC ID: SPD003

9.4. RECEIVER SPURIOUS

Note: All measurements were made at a test distance of 3 m. The spurious emissions data in
the plots and tabular data are corrected from the measurement distance (3m) to the
specification distance (300 m from 9-490 kHz and 30 m from 490 kHz — 30 MHz). The correction
factor for the limits were 40*Log (test distance / specification distance).

Although these tests were performed at a test site other than an open area test site, adequate
comparison measurements were confirmed against an open area test site. Therefore, sufficient
tests were made to demonstrate that the alternative site produces results that correlate with the
ones of tests made in an open field based on KDB 414788.

SPURIOUS EMISSIONS 0.009 to 30 MHz — APS3 BATTERY

Worst-
Frequency Metfer AT0079 AF Dist. Corr. Correfted LPOOO_Z . LPO?O? PK Case Azimuth
Marker (MHz) Reading | Det (dB/m) Cbl (dB) Factor (dB) Reading QP/AV Limit Limit Margin (Degs)
(dBuv) dB(uVolts/meter)| (dBuV/m) | (dBuV/m) (ng) 8
2 .01262 45.84 Pk 17.1 1 -80 -16.96 45.58 65.58 -62.54 0-360
1 .01582 45.9 Pk 15.7 1 -80 -18.3 43.62 63.62 -61.92 0-360
3 .01951 45.04 Pk 14.2 1 -80 -20.66 41.8 61.8 -62.46 0-360
5 17542 45.32 Pk 11 1 -80 -23.58 22.72 42.72 -46.3 0-360
4 .23662 43.72 Pk 11 1 -80 -25.18 20.12 40.12 -45.3 0-360
6 .30751 41.64 Pk 11 1 -80 -27.26 17.85 37.85 -45.11 0-360
7 .66286 35.42 Pk 11 1 -40 6.52 31.18 - -24.66 0-360
8 .86522 31.51 Pk 11 1 -40 2.61 28.86 - -26.25 0-360
9 .96008 30.81 Pk 11 1 -40 1.91 27.96 - -26.05 0-360
Pk - Peak detector
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REPORT NO: R12444044-E6 DATE: 2020-03-02
FCC ID: SPD003

SPURIOUS EMISSIONS 0.009 to 30 MHz — APS3 POWER SUPPLY

Frequency Metfer AT0079 AF Dist. Corr. Correfted Fcc _15_'209 Margin | Azimuth
Marker (MHz) Reading | Det (dB/m) Cbl (dB) Factor (dB) Reading Limit (dB) (Degs)
(dBuv) dB(uVolts/meter)| (dBuV/m)
1 .0844 56.28 Pk 111 1 -80 -12.52 29.08 -41.6 0-360
2 .0844 55.3 Pk 111 1 -80 -13.5 29.08 -42.58 0-360
3 .0844 59.2 Pk 111 1 -80 -9.6 29.08 -38.68 0-360
6 16777 52.86 Pk 11 1 -80 -16.04 23.11 -39.15 0-360
4 .17091 57.05 Pk 11 1 -80 -11.85 22.95 -34.8 0-360
5 17244 52.81 Pk 11 1 -80 -16.09 22.87 -38.96 0-360
12 12.24842 27.32 Pk 10.1 .6 -40 -1.98 29.54 -31.52 0-360
10 12.24948 21.53 Pk 10.1 .6 -40 -7.77 29.54 -37.31 0-360
11 12.3749 26.23 Pk 10.1 .6 -40 -3.07 29.54 -32.61 0-360
8 24.58233 28.43 Pk 8.9 .8 -40 -1.87 29.54 -31.41 0-360
24.6656 35.06 Pk 8.9 .8 -40 4.76 29.54 -24.78 0-360
7 24.74254 28.74 Pk 8.8 .8 -40 -1.66 29.54 -31.2 0-360
Pk - Peak detector
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REPORT NO: R12444044-E6

FCC ID: SPD003

DATE: 2020-03-02

SPURIOUS EMISSIONS 30 TO 1000 MHz — APS3 BATTERY

gaTest Foacility: UL Morrisville 2819 Dec 4 19:38: 41
Rodiated Emissions 3-Meters
Project Number: 12444844
80 Client: CyberOptics
Test Location: N-SAC
Mode: Rx, Worst Case
70 Tested by: 23567/113393
68
58
e OPk Limit CdBuU/m)
S 4p [
B} 40 1
o
]
38
28
18

B
38 1868 18608
Frequency (MHz)
Rorge ) REU/VB Ref/Attn  Det/Avg Tupe Suer Pts  fups/fode  Label Ronge (1) D Ref/Attn  Det/Avg Tupe Sue: Pio ook Lobe]
+3-200 206N TI/B | PERK/LGPU Vidko  Tntec(ute) 4008 HAh Horizontal | 3:260-1600 [RGB/ TT/1B | PERKAgPu-Video  necchute) 5003 A Horizontal
FCC Port 15 Subpart B Class B 36-1888MHz. TST Rev 9.5 12 Jun 2819
QBTest Facility: UL Morrisville 2819 Dec 4 19:38: 41
Radiated Emissions 3-Meters
Project Number: 12444844
80 Client: CyberOptics
Test Location: N-SAC
Mode: Rx, Worst Case
78 Tested by: 23567/11993
68
58 ‘r
E OPk Limit CdBuU/m) ‘
3 4B
B D,
N WL«
3m f..] i : I'M —
LY /' e
" LN “Mﬁ i
28] ity ! f W J«”th ! i“{ il -
ki 1
", n WWM e
Whigh
18
4]
348 1848 18608
Frequency (MHz)
Range (i) RE/UB_ Ref/Attn  Det/fvg Type Sueep Pts  Fowps/fode Label Ronge (HFiz) G Ref/Attn  Det/fvg Type Sueep Pts ¥ops/fade Label
2:30-208 128(-6dB)/1N  97/18 FEAK/LogPar-Video lncec(futo) 4808 MAKH Uertica 4:260-1600 28k(-68)/1N  97/18  FEAK/LogPur-Video ncecthuta)  BAEA  MAXH ertico

FCC Part 15 Subpart B Class B 38-1888MHz TST

Rev 9.5 12 Jun 20819

VERTICAL

Page 62 of 96

UL LLC
12 Laboratory Dr., RTP, NC 27709; USA

TEL:(919) 549-1400

This report shall not be reproduced except in full, without the written approval of UL LLC



REPORT NO: R12444044-E6 DATE: 2020-03-02
FCC ID: SPD003

30 to 1000MHz Data

Meter Corrected

Frequency X AT0073 AF X QPk Limit Margin | Azimuth | Height .
Marker Reading | Det Amp/Cbl (dB) | Reading Polarity
(MHz) (dBuV) (dB/m) (dBuV/m) (dBuVv/m) (dB) (Degs) (cm)

2 56.6162 | 44.17 | Qp 13.4 314 26.17 40 -13.83 329 119 v

1 573071 | 4577 | Qp 13.4 314 27.77 40 -12.23 80 393 H

3 98.5702 | 51.38 | Pk 16 -30.9 36.48 43.52 -7.04 | 0-360 199 H

4 178.4807 | 4451 | Qp 17.4 -30.3 31.61 43.52 -11.91 23 185 H

5 180.2764 | 4856 | Pk 17.3 -30.2 35.66 43.52 -7.86 | 0-360 102 v

6 2246032 | 4867 | Pk 16.9 -30 35.57 46.02 -10.45 | 0-360 102 H
* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
** - indicates frequency in Taiwan NCC LP0002 Restricted Band
Pk - Peak detector
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REPORT NO: R12444044-E6
FCC ID: SPD003

DATE: 2020-03-02

SPURIOUS EMISSIONS 30 TO 1000 MHz — APS3 POWER SUPPLY

QBTest Facility: UL Morrisville 26828 Feb 2B 18:57:42
Radiated Emissions 3-Meters
Project Number: 12444844
80 Client:Cyberopt ics
Test Location: N-SAC
Mode: Rx, BT, Worst Cose
70 Tested by: 11933
608
50 g—
3 Class B OPk Limit €dBulUym)
3 48
@
Kl
= 3
30 M
| MWW
28%""% WWWW
B MMMWMM ; b MM
4]
38 100 1686868
Frequency (MHz)
Rarge () REU/UBH Ref /Attn  Det/fvg Tgpe Suep Fts  Foups/fode Label Rongs (D) EC Ref/Attn  Det/fvg Type Sueep Fts  Fups/fad Label
1:30-260 128<(-60B)/1N  97/18  FERK/LogPur-Video Insec(Auto) 48B3  HAIH Horizontol | 3:208-188B 1Z8k(-6B)/1M 97/18  PERK/LogPur-Uideo nscthuto) 8360 HAXH Hor i zontal

FCC Part 15 Subpart B Class B 38-1888MHz  TST

Rev 9.5 12 Jun 2819

HORIZONTAL

QBTeﬁt Facility: UL Morrisville 208208 Feb 2B 18:57: 42
Radicated Emissions 3-Meters
Project Number: 12444844
80 Client:Cyberopt ics
Test Location: N-SAC
Mode: Rx, BT, Worst Cose
75 Tested by: 11993
68
58 ‘r
G Class B OPk Limit {dBulym) ‘
3 48
3
~ 6
38 .
4 MM
@R, 5 ALt L Ao
) w"‘ A fcin
2B L AR R b
n ,
W | / , WMMWMWWWM
i ol LT e
8 il (Y
B
34 184 16868
Frequency (MHz)
Ronge (i) REU/UBH Ref /Attn  Det/fvg Type Sucep Pts  Fowps/fode Label Ronge (i) REW/UBW Ref/fittn  Det/Avg Tupe Sueen Pts  fups/fade Label
2:30-208 120k (-6d8)/14  57/18 EAK/LogFur-Vidko  Incec(Auto) 4880 N Uertica 206-1008 28k (-6c8 97/18 EAK/LogPur—Uideo  SnsectAuta) B088  HAKH ertico

FCC Part 15 Subpart B Class B 38-1888MHz . TST

VERTICAL

Rev 9.5 12 Jun 2819
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REPORT NO: R12444044-E6 DATE: 2020-03-02
FCC ID: SPD003

30 to 1000MHz Data

Meter Corrected
Frequency X AT0074 AF X Class B QPk | Margin | Azimuth | Height .
Marker Reading | Det Cbl/Amp Reading | . . Polarity
(MHz) (dBuV) (dB/m) (dBuV/m) Limit (dBuV/m)| (dB) (Degs) (cm)

1 31.2753 28.56 Pk 26.2 -31.8 22.96 40 -17.04 0-360 298 H

4 41.4355 38.85 Pk 18.7 -31.6 25.95 40 -14.05 0-360 102 Vv

5 78.6326 40.29 Pk 13.7 -31.2 22.79 40 -17.21 0-360 102 Vv

2 466.4346 30.09 Pk 233 -29 24.39 46.02 -21.63 0-360 102 H

3 946.497 28.42 Pk 28.9 -26.5 30.82 46.02 -15.2 0-360 398 H

6 950.4976 29 Pk 28.9 -26.5 31.4 46.02 -14.62 0-360 298 Vv
Pk - Peak detector
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REPORT NO: R12444044-E6
FCC ID: SPD003

DATE: 2020-03-02

SPURIOUS EMISSIONS 1 — 18GHz — APS3 BATTERY LOW CHANNEL

1Ql:Test Facility: UL Morrisville 2828 Feb 12 23:43:36
Radiated Emissions 3-Meters
= Project Number: 12444844
9 Client;: Cyberopt ics
Test Location: N-SAC
Mode: Rx, BT, 2482
35 Tested by: 23567/11893
Pk Limit (dBul/m)
7':
6’:
N Avg Limit (dBuU/m)
3> 55
S
o
o
45
8
35 5 . o
4 w AR ‘"v.meMW~ .
vy o
25 g JAM‘MFW‘“LW
g
1 [
1 18 18
Frequency (GHz)
Range (@) REUAVBU Ref/Atin  Det/fvg Tupe Sueep Pte Kowps/fode Label Range (612) EE Ref/Attn  Det/Avg Tupe Sueen Pte  ¥oupe/fode Lobel
1:1-18 IHCedB) /3 87/ FERK/LogPur-Video  B5cnsec(huto) 28k HAKH Horizonta
1QKTest Facility: UL Morrisville 2028 Feb 12 23:43:36
Radiated Emissions 3-Meters
= Project Number: 12444844
9 Client:Cyberopt ics
Test Location: N-SAC
Mode: Rx, BT, 2482
85 Tested by: 23567/11893
Pk Limit (dBulU/m)
75
BK
£ Avg Limit (dBul/m)
3 55
S
o
el
3
a5 3
Pz S N ST
35 5
1
o
25k,
1 =5
1 18 18
Frequency (GHz)
Range (@) REUAVR Ref/Atin  Det/fvg Tupe Sueep Pto Fowpa/fode  Label Range (G2 L Ref/Attn  Det/Avg Tupe Sueer Pto ¥owpe/fode  Lobel
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REPORT NO: R12444044-E6

FCC ID: SPD003

DATE: 2020-03-02

1to 18GHz Data

Marker Frequency R“::c:?r:g Det AT0067 AF |Amp/Cbl/Fltr/Pad C:;;Z?':‘egd Avg Limit | Margin | PkLimit | Margin |Azimuth | Height Polarity
(GHz) (dBuV) (dBuVv/m) (dB) dBuV/m (dBuv/m) | (dB) | (dBuV/m) | (dB) | (Degs) | (cm)
4 1.60029 43.68 Pk 28.1 -36.2 35.58 - - 74 -38.42 269 262 H
1.60029 34.83 Av 28.1 -36.2 26.73 54 -27.27 - - 269 262 H
1 1.60034 43.95 Pk 28.1 -36.2 35.85 - - 74 -38.15 214 161 Vv
1.60034 39.55 Av 28.1 -36.2 31.45 54 -22.55 - - 214 161 Vv
2 4.10643 39.7 Pk 33.5 -33.1 40.1 - - 74 -33.9 160 149 Vv
4.10643 31.15 Av 335 -33.1 31.55 54 -22.45 - - 160 149 Vv
5 4.63578 38.6 Pk 34.1 -32.7 40 - - 74 -34 173 177 H
4.63578 31.38 Av 34.1 -32.7 32.78 54 -21.22 - - 173 177 H
6 9.87609 34.55 Pk 37 -27.9 43.65 - - 74 -30.35 155 116 H
9.87609 26.67 Av 37 -27.9 35.77 54 -18.23 - - 155 116 H
3 17.18166 | 34.21 Pk 41.1 -25.3 50.01 - - 74 -23.99 178 312 Vv
17.18166 | 26.17 Av 41.1 -25.3 41.97 54 -12.03 - - 178 312 Vv

Pk - Peak detector

Av - Average detection
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REPORT NO: R12444044-E6
FCC ID: SPD003

DATE: 2020-03-02

SPURIOUS EMISSIONS 1 — 18GHz — APS3 BATTERY MID CHANNEL

1ESTest Foacility: UL Morrisville 20828 Feb 12 22:16:52
Radioted Emissions 3-Meters
95 FPQJEct Number: 12444844
Client;: Cyberopt ics
Test Locaotion: N-SAC
Mode: Rx, BT, 2441
35 Tested by: 23567/11893
Pk Limit (dBul/m)
7’:
6’—_\
N Avg Limit (dBul/m)
3> 55
S
o
el
45
= 6
35 4 an
. B R
4 R T ¥ o
S5 P oA
g g
1’:
1 18 18
Frequency (GHz)
Ronge (GHz) REU/UBU Ref/Attn Det/Avg Type Sweep Pts  Fowps/fode Label Ronge (6H2) REW/VEU Ref/Attn  Det/fvg Type Sueep Pts  ¥owps/fode Label
1:1-18 INC-6dB2/30% 8778 FEFK/LogPur-Video  B5znsec(Auto) 28k MAXH Hor izonta
1QKTest Facility: UL Morrisville 2028 Feb 12 22:16:52
Radiated Emissions 3-Meters
= Project Number: 12444844
9 Client:Cyberopt ics
Test Location: N-SAC
Mode: Rx, BT, 2441
85 Tested by: 23567/11993
Pk Limit (dBulU/m)
7K
6':
N Avg Limit (dBul/m)
3 55
S5
o
el
45 3
5]
2
35 &}
1
o
WK
1 18 18
Frequency (GHz)
Range (GHz) REU/UB Ref/Attn  Det/fvg Type Sueep Pts  Fowps/fode Label Ronge (62) RE/VBU Ref/Attn  Dot/fvg Type Sueep Pts  Fops/fode Label
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REPORT NO: R12444044-E6

FCC ID: SPD003

DATE: 2020-03-02

1to 18GHz Data

Marker Frequency R“::c:?r:g Det AT0067 AF |Amp/Cbl/Fltr/Pad C:;;Z?':‘egd Avg Limit | Margin | PkLimit | Margin |Azimuth | Height Polarity
(GHz) (dBuV) (dBuVv/m) (dB) dBuV/m (dBuv/m) | (dB) | (dBuV/m) | (dB) | (Degs) | (cm)
4 1.62643 42.55 Pk 28.4 -36.1 34.85 - - 74 -39.15 100 382 H
1.62643 36.08 Av 28.4 -36.1 28.38 54 -25.62 - - 100 382 H
1 1.62653 43.82 Pk 28.4 -36.1 36.12 - - 74 -37.88 222 225 Vv
1.62653 37.84 Av 28.4 -36.1 30.14 54 -23.86 - - 222 225 Vv
5 3.80687 38.43 Pk 33.5 -33 38.93 - - 74 -35.07 305 195 H
3.80687 30.94 Av 335 -33 31.44 54 -22.56 - - 305 195 H
2 5.6855 38.59 Pk 34.6 -32.6 40.59 - - 74 -33.41 78 244 Vv
5.6855 30.78 Av 34.6 -32.6 32.78 54 -21.22 - - 78 244 Vv
6 7.40278 36.48 Pk 35.6 -30.1 41.98 - - 74 -32.02 190 340 H
7.40278 28.21 Av 35.6 -30.1 33.71 54 -20.29 - - 190 340 H
3 15.52634 | 33.35 Pk 40.2 -25.1 48.45 - - 74 -25.55 200 242 Vv
15.52634 | 25.55 Av 40.2 -25.1 40.65 54 -13.35 - - 200 242 Vv

Pk - Peak detector

Av - Average detection
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REPORT NO: R12444044-E6
FCC ID: SPD003

DATE: 2020-03-02

SPURIOUS EMISSIONS 1 — 18GHz — APS3 BATTERY HIGH CHANNEL

1ESTest Foacility: UL Morrisville 20828 Feb 12 23:84:56
Radioted Emissions 3-Meters
95 Project Number: 12444844
Client;: Cyberopt ics
Test Location: N-SAC
Mode: Rx, BT, 2480
35 Tested by: 23567/11893
Pk Limit (dBul/m)
7’:
6’—_\
N Avg Limit (dBul/m)
3> 55
S
o
el
45
W
35 4 S PN Fre g M
D ik AT £t
A by o
25 bt MWWMWM
i
1 [
1 18 18
Frequency (GHz)
Ronge (GHz) REU/UBU Ref/Attn Det/Avg Type Sweep Pts  Fowps/fode Label Ronge (6H2) REW/VEU Ref/Attn  Det/fvg Type Sueep Pts  ¥owps/fode Label
1:1-18 INC-6dB2/30% 8778 FEFK/LogPur-Video  B5znsec(Auto) 28k MAXH Hor izonta
1QKTest Facility: UL Morrisville 2028 Feb 12 23:84:56
Radiated Emissions 3-Meters
= Project Number: 12444844
9 Client:Cyberopt ics
Test Location: N-SAC
Mode: Rx, BT, 2488
85 Tested by: 23567/11993
Pk Limit (dBulU/m)
7K
6':
N Avg Limit (dBul/m)
3 55
S5
o
el
4’:
3
o}
2
35 =l
1
o
25k
1 =
1 18 18
Frequency (GHz)
Range (GHz) REU/UB Ref/Attn  Det/fvg Type Sueep Pts  Fowps/fode Label Ronge (62) RE/VBU Ref/Attn  Dot/fvg Type Sueep Pts  Fops/fode Label
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REPORT NO: R12444044-E6

FCC ID: SPD003

DATE: 2020-03-02

1to 18GHz Data

Marker Frequency R“::c:?r:g Det AT0067 AF |Amp/Cbl/Fltr/Pad C:;;Z?':‘egd Avg Limit | Margin | PkLimit | Margin |Azimuth | Height Polarity
(GHz) (dBuV) (dBuVv/m) (dB) dBuV/m (dBuv/m) | (dB) | (dBuV/m)| (dB) | (Degs) | (cm)
1 1.6523 44.18 Pk 28.7 -36 36.88 - - 74 -37.12 271 293 Vv
1.6523 38.36 Av 28.7 -36 31.06 54 -22.94 - - 271 293 Vv
4 2.32737 39.35 Pk 31.7 -34.8 36.25 - - 74 -37.75 57 257 H
2.32737 33.04 Av 31.7 -34.8 29.94 54 -24.06 - - 57 257 H
5 3.18224 39.18 Pk 32.9 -33.8 38.28 - - 74 -35.72 291 301 H
3.18224 31.51 Av 32.9 -33.8 30.61 54 -23.39 - - 291 301 H
2 4.81529 40.76 Pk 34.1 -32.8 42.06 - - 74 -31.94 237 111 Vv
4.81529 32.13 Av 34.1 -32.8 33.43 54 -20.57 - - 237 111 Vv
6 12.08629 | 33.67 Pk 38.7 -26.5 45.87 - - 74 -28.13 91 295 H
12.08629 | 25.45 Av 38.7 -26.5 37.65 54 -16.35 - - 91 295 H
3 13.15536 | 35.17 Pk 38.8 -27.6 46.37 - - 74 -27.63 139 362 Vv
13.15536 26.8 Av 38.8 -27.6 38 54 -16 - - 139 362 Vv

Pk - Peak detector
Av - Average detection
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REPORT NO: R12444044-E6
FCC ID: SPD003

DATE: 2020-03-02

SPURIOUS EMISSIONS 1 — 18GHz — APS3 POWER SUPPLY LOW CHANNEL

185Test Foacility: UL Morrisville 20828 Feb 12 20:24: 88
Radioted Emissions 3-Meters
95 Project Number: 12444844
Client;: Cyberopt ics
Test Location: N-SAC
Mode: Rx, BT, 2482
35 Tested by: 23567/11893
Pk Limit (dBul/m)
7’:
6’:
N Avg Limit (dBul/m)
3> 55
S
o
el
45 &
-
= = R T
4 A By “"!‘.MVM
RS "
25 et
Wit
1 [
1 18 18
Frequency (GHz)
Ronge (GHz) REU/UBU Ref/Attn Det/Avg Type Sweep Pts  Fowps/fode Label Ronge (6H2) REW/VEU Ref/Attn  Det/fvg Type Sueep Pts  ¥owps/fode Label
1:1-18 INC-6dB2/30% 8778 FEFK/LogPur-Video  B5znsec(Auto) 28k MAXH Hor izonta
1QKTest Facility: UL Morrisville 2028 Feb 12 208:24:88
Radiated Emissions 3-Meters
= Project Number: 12444844
9 Client:Cyberopt ics
Test Location: N-SAC
Mode: Rx, BT, 2482
85 Tested by: 23567/11993
Pk Limit (dBulU/m)
7K
6':
N Avg Limit (dBul/m)
3> 55
S5
o
el
4’:
3
2 Q
35 2
1
o
1 =
1 18 18
Frequency (GHz)
Range (GHz) REU/UB Ref/Attn  Det/fvg Type Sueep Pts  Fowps/fode Label Ronge (62) RE/VBU Ref/Attn  Dot/fvg Type Sueep Pts  Fops/fode Label
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FCC ID: SPD003

DATE: 2020-03-02

1to 18GHz Data

Marker Frequency R“::c:?r:g Det AT0067 AF |Amp/Cbl/Fltr/Pad C:;;Z?':‘egd Avg Limit | Margin | PkLimit | Margin |Azimuth | Height Polarity
(GHz) (dBuV) (dBuVv/m) (dB) dBuV/m (dBuv/m) | (dB) | (dBuV/m)| (dB) | (Degs) | (cm)
1 1.60023 44.06 Pk 28.1 -36.2 35.96 - - 74 -38.04 340 179 Vv
1.60023 38.36 Av 28.1 -36.2 30.26 54 -23.74 - - 340 179 Vv
4 1.83785 42.07 Pk 30.7 -35.7 37.07 - - 74 -36.93 124 195 H
1.83785 33.5 Av 30.7 -35.7 28.5 54 -25.5 - - 124 195 H
2 2.40048 40.75 Pk 32 -34.7 38.05 - - 74 -35.95 152 193 Vv
2.40048 34.09 Av 32 -34.7 31.39 54 -22.61 - - 152 193 Vv
5 3.24129 38.54 Pk 33 -33.5 38.04 - - 74 -35.96 267 173 H
3.24129 31.27 Av 33 -33.5 30.77 54 -23.23 - - 267 173 H
3 10.62481 | 34.34 Pk 37.6 -26.8 45.14 - - 74 -28.86 128 174 Vv
10.62481 | 25.87 Av 37.6 -26.8 36.67 54 -17.33 - - 128 174 Vv
6 16.73683 | 34.17 Pk 41.3 -25.2 50.27 - - 74 -23.73 25 316 H
16.73683 | 25.55 Av 41.3 -25.2 41.65 54 -12.35 - - 25 316 H

Pk - Peak detector
Av - Average detection
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REPORT NO: R12444044-E6
FCC ID: SPD003

DATE: 2020-03-02

SPURIOUS EMISSIONS 1 — 18GHz — APS3 POWER SUPPLY MID CHANNEL

WQSTESt Foacility: UL Morrisville 20828 Feb 12 19:15:38
Radioted Emissions 3-Meters
95 FPQJEct Number: 12444844
Client;: Cyberopt ics
Test Locaotion: N-SAC
Mode: Rx, BT, 2441
35 Tested by: 23567/11893
Pk Limit (dBul/m)
7’:
6’—_\
N Avg Limit (dBul/m)
3> 55
S
o
el
45 &
35 5 o "
s A “%Ww ™ o %Wm. ”
25 M Al
T
1’:
1 18 18
Frequency (GHz)
Ronge (GHz) REU/UBU Ref/Attn Det/Avg Type Sweep Pts  Fowps/fode Label Ronge (6H2) REW/VEU Ref/Attn  Det/fvg Type Sueep Pts  ¥owps/fode Label
1:1-18 INC-6dB2/30% 8778 FEFK/LogPur-Video  B5znsec(Auto) 28k MAXH Hor izonta
1QKTest Facility: UL Morrisville 2028 Feb 12 19:15:38
Radiated Emissions 3-Meters
= Project Number: 12444844
9 Client:Cyberopt ics
Test Location: N-SAC
Mode: Rx, BT, 2441
85 Tested by: 23567/11993
Pk Limit (dBulU/m)
7K
6':
N Avg Limit (dBul/m)
3> 55
S5
o
el
45 3
2
2
35 )
1
o
25
wﬁ
1 18 18
Frequency (GHz)
Range (GHz) REU/UB Ref/Attn  Det/fvg Type Sueep Pts  Fowps/fode Label Ronge (62) RE/VBU Ref/Attn  Dot/fvg Type Sueep Pts  Fops/fode Label
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DATE: 2020-03-02

1to 18GHz Data

Marker Frequency R“::c:?r:g Det AT0067 AF |Amp/Cbl/Fltr/Pad C:;;Z?':‘egd Avg Limit | Margin | PkLimit | Margin |Azimuth | Height Polarity
(GHz) (dBuV) (dBuVv/m) (dB) dBuV/m (dBuv/m) | (dB) | (dBuV/m)| (dB) | (Degs) | (cm)
1 1.62628 43.8 Pk 28.4 -36.1 36.1 - - 74 -37.9 339 236 Vv
1.62628 37.92 Av 28.4 -36.1 30.22 54 -23.78 - - 339 236 Vv
4 2.04889 41.23 Pk 31.6 -35.3 37.53 - - 74 -36.47 9 184 H
2.04889 32.97 Av 31.6 -35.3 29.27 54 -24.73 - - 9 184 H
5 3.26087 39.56 Pk 33 -33.6 38.96 - - 74 -35.04 35 164 H
3.26087 31.98 Av 33 -33.6 31.38 54 -22.62 - - 35 164 H
2 7.06664 36.97 Pk 35.6 -30.2 42.37 - - 74 -31.63 153 149 Vv
7.06664 28.53 Av 35.6 -30.2 33.93 54 -20.07 - - 153 149 Vv
3 15.48018 | 34.36 Pk 40.1 -25.2 49.26 - - 74 -24.74 108 216 Vv
15.48018 | 25.54 Av 40.1 -25.2 40.44 54 -13.56 - - 108 216 Vv
6 17.82726 | 32.56 Pk 41.1 -23.7 49.96 - - 74 -24.04 145 358 H
17.82726 | 24.86 Av 41.1 -23.7 42.26 54 -11.74 - - 145 358 H

Pk - Peak detector

Av - Average detection
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REPORT NO: R12444044-E6
FCC ID: SPD003

DATE: 2020-03-02

SPURIOUS EMISSIONS 1 — 18GHz — APS3 POWER SUPPLY HIGH CHANNEL

1ESTest Foacility: UL Morrisville 20828 Feb 12 21:87:28
Radioted Emissions 3-Meters
95 FPQJEct Number: 12444844
Client;: Cyberopt ics
Test Location: N-SAC
Mode: Rx, BT, 2480
35 Tested by: 23567/11893
Pk Limit (dBul/m)
7’:
6’—_\
N Avg Limit (dBul/m)
3> 55
S
o
el
45 3.
‘ ’
- 4‘ 2 - o o
o T MWA%WWWM =
25 P it P
b
1’:
1 18 18
Frequency (GHz)
Ronge (GHz) REU/UBU Ref/Attn Det/Avg Type Sweep Pts  Fowps/fode Label Ronge (6H2) REW/VEU Ref/Attn  Det/fvg Type Sueep Pts  ¥owps/fode Label
1:1-18 INC-6dB2/30% 8778 FEFK/LogPur-Video  B5znsec(Auto) 28k MAXH Hor izonta
1QKTest Facility: UL Morrisville 2028 Feb 12 21:87:28
Radiated Emissions 3-Meters
= Project Number: 12444844
9 Client:Cyberopt ics
Test Location: N-SAC
Mode: Rx, BT, 2488
85 Tested by: 23567/11993
Pk Limit (dBulU/m)
7K
6':
N Avg Limit (dBul/m)
3 55
S5
o
el
4’:
2
4 5
35 4
251%;
wﬁ
1 18 18
Frequency (GHz)
Range (GHz) REU/UB Ref/Attn  Det/fvg Type Sueep Pts  Fowps/fode Label Ronge (62) RE/VBU Ref/Attn  Dot/fvg Type Sueep Pts  Fops/fode Label
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REPORT NO: R12444044-E6 DATE: 2020-03-02
FCC ID: SPD003

1to 18GHz Data

Met C ted
Frequency Re:d?nrg Det AT0067 AF |Amp/Cbl/Fltr/Pad I:;:i?neg Avg Limit | Margin | PkLimit |Margin |Azimuth | Height Polarity
GH dBuV, dB dBuV, dB dBuV, dB Di
(GHz) (dBuV) (dBuv/m) (dB) dBuV/m (dBuV/m) | (dB) |(dBuV/m)| (dB) | (Degs) | (cm)
2.38541 40.23 Pk 32 -34.6 37.63 - - 74 -36.37 293 293 H
2.38541 32.68 Av 32 -34.6 30.08 54 -23.92 - - 293 293 H
2.47851 38.96 Pk 32.4 -34.6 36.76 - - 74 -37.24 284 178 Vv
2.47851 31.65 Av 32.4 -34.6 29.45 54 -24.55 - - 284 178 Vv
4.71444 39.16 Pk 33.9 -32.6 40.46 - - 74 -33.54 217 299 H
4.71444 30.88 Av 33.9 -32.6 32.18 54 -21.82 - - 217 299 H
6.7371 38.47 Pk 35.6 -31.1 42.97 - - 74 -31.03 305 167 Vv
6.7371 29.51 Av 35.6 -31.1 34.01 54 -19.99 - - 305 167 Vv
12.10874 | 32.67 Pk 38.7 -26.5 44.87 - - 74 -29.13 314 386 Vv
12.10874 | 25.64 Av 38.7 -26.5 37.84 54 -16.16 - - 314 386 Vv
16.88035 | 32.99 Pk 41.3 -24.7 49.59 - - 74 -24.41 22 337 H
16.88035 | 25.64 Av 41.3 -24.7 42.24 54 -11.76 - - 22 337 H
Pk - Peak detector
Av - Average detection
Page 77 of 96
UL LLC
12 Laboratory Dr., RTP, NC 27709; USA TEL:(919) 549-1400

This report shall not be reproduced except in full, without the written approval of UL LLC



REPORT NO: R12444044-E6
FCC ID: SPD003

DATE: 2020-03-02

SPURIOUS EMISSIONS 18-26 GHz — APS3 BATTERY

1,‘5Test focility: UL Morrisville 2819 Dec 28 12:87:23
Radioted Emissions 3-Meters
185 Project Number: 12444844
Client: Cyoerptics
Test Location: S-SAC
Mode: Rx, Worst Cose
95 Tested by: 46722
35
75 Pl..L.imit.. . LdBul 1
‘e
3 65
6
@
-
sslfva Limit CdBul/m)
25
18 26.5
Frequency (GHz)
Ronge (GHiz) RBU/UBl Ref/Attn  Det/fvg Tupe Sueep Pts ¥owps/ode Lobel Ronge (&) REW/UBU Ref/Mitn  Det/Avg Tupe Sweep Pis  Fowps/fode Lobel
1:18-26.5 6B/ 9972 FEFK/VolL fivg lnsechuto) 18k B Hor i zontal
11’:Tesrt facility: UL Morrisville 2819 Dec 2@ 12:87:23
Radiated Emissions 3-Meters
185 Project Number: 12444844
Client: CyberOptios
Test Location: S-SAC
Mode: Rx, Worst Case
95 Tested by: 46722
35
75)-FPrelimit LBl 1
A
[
3 65
3 6
@
-
sslfva Limit (dBal/m)
a5
35
25
18 26.5
Fregquency (GHz)
Ronge (GHiz) RBU/UBl Ref/Attn Det/fvg Tope Suesp Pts fowps/ode Lobel Ronge (GHz) REU/UBU Ref/Mtn  Dol/Avg Tupe Sncep Pls  Foups/fode Lobel
2:16-26.5 GBI/ 99/2 PERK/ VoIt vg lnsecthuta) 18k HAXH Vertical

VERTICAL
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REPORT NO: R12444044-E6 DATE: 2020-03-02
FCC ID: SPD003

18 to 26GHz Data

Marker Frequency R“::c:?r:g Det AT0076 AF | Amp/Cbl C:;;Z?':‘egd Avg Limit | Margin | Pk Limit | Margin |Azimuth | Height Polarity
(GHz) (dBuV) (dB/m) (dB) (dBuV/m) (dBuv/m) | (dB) | (dBuV/m) | (dB) | (Degs) | (cm)
1 [***19.58392| 41.08 | Pk 328 -35.5 38.38 54 -15.62 74 -35.62 | 0-360 | 100 H
4 |***20.2531] 39.95 | Pk 33 345 38.45 54 -15.55 74 -35.55 | 0-360 | 202 v
2 21.84552 | 40.24 | Pk 335 -34.4 39.34 54 -14.66 74 -34.66 | 0-360 | 148 H
3 24.26484 | 40.71 | Pk 34.2 -33.4 41.51 54 -12.49 74 -32.49 | 0-360 | 100 H
5 21.43183 | 40.27 | Pk 33.3 -34.4 39.17 54 -14.83 74 -34.83 | 0-360 | 152 v
6 25.61075 | 40.27 | Pk 345 -33.1 41.67 54 -12.33 74 -32.33 | 0-360 | 252 v
* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
** - indicates frequency in Taiwan NCC LP0002 Restricted Band
Pk - Peak detector
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REPORT NO: R12444044-E6
FCC ID: SPD003

DATE: 2020-03-02

SPURIOUS EMISSIONS 18-26 GHz — APS3 POWER SUPPLY

115Test Focility: UL Morrisville 20828 Feb 14 21:12:28
Radioted Emissions 3-Meters
= Project Number: 12444844
18 Client: Cuberoptics
Test Location: S-SAC
Mode: Rx, BT, Worst-Case
95 Tested by: 11893
8|:
75 Pl..limit.. . LdBul/m)
A
£
3 5
3 6
o]
Z
sslfve Linit (dBUU/m)
2:
18 26.5
Frequency (GHz)
Ronge (GHiz) REU/VBH Ref/Attn  Dot/fvg Type Suep Pts  Fowps/fode Label Ronge (GHz) REN/VBW Ref/Attn  Det/fvg Type Sueep Pts  Fops/fads Label
1:1826.5 NGB/ 9%/2 FEFK/Volt Avg futo Bk HAKH Hor izontal
11KTes,t Facility: UL Morrisville 20208 Feb 14 21:12:28
Radiated Emissions 3-Meters
= Project Number: 12444044
1 Client: Cuberoptics
Test Location: S-SAC
Mode: Rx, BT, Worst-Cose
95 Tested by: 11993
8’:
5Pk Limit. LdBiul)/ml
7 o
e
3 5
= 6
o
o
s5lfva Limit C(dBul/m)
a5
35§
2|:
18 26.5
Frequency (GHz)
Rongs (GH) REU/UBH Ref /Atin  Det/fvg Type Sueep Pts  Fowps/fode Label Ronge (6H) REU/VBU Ref/Attn  Dot/fvg Type Sueep Pts Foups/fods Label
2:18-26.5 6B/ 9972 FERK/Ua It fvg futo 18k HeH Vertical

VERTICAL
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REPORT NO: R12444044-E6 DATE: 2020-03-02
FCC ID: SPD003

18 to 26GHz Data

Marker Frequency R“::c:?r:g Det AT0076 AF| Amp/Cbl C:;;Z?':‘egd Avg Limit | Margin | Pk Limit | Margin |Azimuth | Height Polarity
(GHz) (dBuV) (dB/m) (dB) (dBuV/m) (dBuv/m) | (dB) |(dBuV/m)| (dB) | (Degs) | (cm)
1 20.32063 | 40.41 Pk 33.2 -34.5 39.11 54 -14.89 74 -34.89 | 0-360 148 H
4 20.79146 | 40.02 Pk 33.1 -34.7 38.42 54 -15.58 74 -35.58 | 0-360 298 Vv
5 24.0783 | 40.59 Pk 34.1 -33.5 41.19 54 -12.81 74 -32.81 | 0-360 152 Vv
2 24.70167 | 39.94 Pk 34.5 -33.1 41.34 54 -12.66 74 -32.66 | 0-360 248 H
6 26.20389 | 39.82 Pk 34.9 -32.8 41.92 54 -12.08 74 -32.08 | 0-360 202 Vv
3 26.43907 | 39.52 Pk 35 -32.8 41.72 54 -12.28 74 -32.28 | 0-360 102 H
Pk - Peak detector
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REPORT NO: R12444044-E6 DATE: 2020-03-02
FCC ID: SPD003

10. AC POWER LINE CONDUCTED EMISSIONS

LIMITS

NCC LP0002 2.3

Frequency of Emission (MHz) Conducted Limit (dBuV)
Cuasi-peak Average
0.15-0.5 6t 56 560 to 46
0.5-5 56 46
5-30 G0 S0

" Decreases with the logarithm of the frequency.

TEST PROCEDURE

The EUT is placed on a non-conducting table 40 cm from the vertical ground plane and 80 cm
above the horizontal ground plane. The EUT is configured in accordance with ANSI C63.10.

The receiver is set to a resolution bandwidth of 9 kHz. Peak detection is used unless otherwise
noted as quasi-peak or average.

Line conducted data is recorded for both lines.
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REPORT NO: R12444044-E6 DATE: 2020-03-02
FCC ID: SPD003

LINE 1 RESULTS

WQBTESt Focility: UL-Morrisville 17 Feb 2B28 17:18:45
Conducted RFI Uoltage
Project Number: 12538159
98 Client: Cyberoptics
Test Location: CONDI
Mode: 1Tx, BT, Worst-Case
[514] Tested by: 11893 / 46722
78
—
:‘ 60 OP Timit (dBuUY
L
- 58 Average Timit BaUl
>
3 i
© 48
1
?\ | - 179 1[2
38 \ XA R R
AW 4, ? WY
) g i T iy \MWMMWMMMMw‘ “’M W‘ M\j
g
20 Lkt T N——
T e
5, &\
e o SRR P A NNV A A
15 1 18 38
Frequency (MHz)
Range (i) REWEU  Ref/Atin Det/fvg fiods Sueep Ple  Foups/liods  Lobel Range (Hi2) RBUUBH  Ref/ftin  Det/Avg Hode Sueep Pte  toupo/ode Label
1539 (6B s/la P/ I/ 951 AR Line-ll

Range 1: Line-L1 .15 - 30MHz

Marker Frequency Meter Det LISN VCF Cbl/Limiter Corrected QP Limit Margin | Average Limit Margin
(MHz) Reading (dB) (dB) Reading (dBuVv) (dB) (dBuVv) (dB)
(dBuVv) dBuVv

1 .546 24.22 Pk 1 10 34.32 56 -21.68 - -
2 .549 10.47 Av 1 10 20.57 - - 46 -25.43
3 6.96 18.38 Pk 1 10.2 28.68 60 -31.32 - -
4 7.098 .54 Av 1 10.2 10.84 - - 50 -39.16
5 9.156 20.53 Pk 1 10.3 30.93 60 -29.07 - -
6 9.153 .79 Av 1 10.3 11.19 - - 50 -38.81
7 10.638 20.88 Pk 1 10.3 31.28 60 -28.72 - -
8 10.329 .66 Av 1 10.3 11.06 - - 50 -38.94
9 11.415 21.23 Pk 1 10.4 31.73 60 -28.27 - -
10 11.358 1.36 Av 1 10.4 11.86 - - 50 -38.14
11 13.563 30.09 Pk 1 10.4 40.59 60 -19.41 - -
12 13.56 22.53 Av 1 10.4 33.03 - - 50 -16.97

Pk - Peak detector
Av - Average detection
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DATE: 2020-03-02

LINE 2 RESULTS

(gglest Feeility: Ul-Morrisville 17 Feb 2828 17:18:45
Conducted RFI Uoltage
% Ertdeet Epert, 221
Test Locotion: CONDI
Mode: I1Tx, BT, Worst-Case
88 Tested by: 11993 / 46722
78
—
yoee OF i TE B
T
4 58 S t
: AVEFSGE LM Tt T TIBGUT o5
@ &)
48 o 56
a 15 2
1g.al
38 9 A
2n 1@4
R S /
8 = - P i8 bp ob  2f
B ISR v N "\/fm/“@w\‘zm/\/\ﬁ
15 1 18 38
Frequency (MHz)
Range (MHz) REW/UBU Ref/Atin  Det/fvg Mode Sueep Pis  #Sups/Mode Label Range (MHz) RBW/UBU Ref/Atin  Det/fvg Mode Sweep Pts  #5ups/Mode Label
Range 2: Line-L2 .15 - 30MHz
Marker Frequency Meter Det LISN VCF Cbl/Limiter Corrected QP Limit Margin | Average Limit Margin
(MHz) Reading (dB) (dB) Reading (dBuVv) (dB) (dBuVv) (dB)
(dBuVv) dBuVv
13 .549 22.92 Pk 0 10 32.92 56 -23.08 - -
14 .549 8.97 Av 0 10 18.97 - - 46 -27.03
15 1.248 21.62 Pk 0 10 31.62 56 -24.38 - -
16 1.248 -2.59 Av 0 10 7.41 - - 46 -38.59
17 7.05 16.15 Pk 1 10.2 26.45 60 -33.55 - -
18 7.08 -1.52 Av 1 10.2 8.78 - - 50 -41.22
19 8.448 17.49 Pk 1 10.3 27.89 60 -32.11 - -
20 8.439 -2.01 Av 1 10.3 8.39 - - 50 -41.61
21 9.921 19.05 Pk 1 10.3 29.45 60 -30.55 - -
22 9.924 -2.16 Av 1 10.3 8.24 - - 50 -41.76
23 13.359 20.3 Pk 1 10.4 30.8 60 -29.2 - -
24 13.419 -.22 Av 1 10.4 10.28 - - 50 -39.72
25 13.56 34.66 Pk 1 10.4 45.16 60 -14.84 - -
26 13.56 25.27 Av 1 10.4 35.77 - - 50 -14.23

Pk - Peak detector
Av - Average detection
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RADIATED SPURIOUS EMISSIONS
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X-Axis (APS3)

Y-Axis (APS3)
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Z-Axis (APS3)
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AC MAINS EMISSIONS

AC MAINS SETUP PHOTO
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