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1. Scope

This test report certifies that the IsoLynx [l UWB Tracking Tag, Model ILO301 as tested, meets the
FCC Part 15.250, Subpart C requirements. The scope of this test report is limited to the test sample
provided by the client, only in as much as that sample represents other production units. If any
significant changes are made to the unit, the changes shall be evaluated and a retest may be
required. Revision R1 includes the Frequency Stability data in section 6.2 and corrects the rule part
reference in section 6.5, also updated test equipment list with DMM & Thermal Chamber information.

2. Product Details

2.1. Manufacturer: IsoLynx

2.2. Model Number: L0301

2.3. Serial Number: SN 346

2.4. Description: Wireless Tracking and Real Time Location System
2.5. Power Source: 3.7 VDC 300 mAh Rechargeable Battery

2.6. Hardware Revision: N/A

2.7. Software Revision: N/A

2.8. Modulation Type: Pulse Modulation, Frequency Hopping

2.9. Operating Frequency: 6489.6 GHz Center Frequency Nominal (Channel 5 — 500 MHz BW)
2.10. EMC Modifications: None

3. Product Configuration
3.1 Operational Characteristics & Software

Hardware Setup:
Remove the IsoLynx IL0301 from the battery charger.

The Unit's LED should start blinking and start transmitting normally with the provided special
firmware.

During the measurement testing, the product was mounted on a polystyrene form to facilitate
rotating the In-Line Control Module through three orthogonal axes as required by ANSI C63.10-
2013, section 5.10.1, for a hand held or body worn device. The three axes were defined as
follows:

X-Axis  Vertical with the arrow of on the tag facing to the left. The top of tag was
facing the antenna at 0° turntable azimuth.

Y-Axis  Vertical with arrow on the tag facing up. The top of the tag was facing
the antenna at 0° turntable azimuth.

Z-Axis  Flat on the table. The arrow on the tag was facing the antenna at 0°
turntable azimuth.
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3. Product Configuration (cont.)
3.2. EUT Hardware

Manufacturer | Model/Part #/ Options |  Serial Number Input | Freq Description/Function
Volts (Hz)
IsoLynx 1LO301 Pre production 3.7 DC UWB Tracking Tag

3.3. Support Equipment

Manufacturer

Model/Part #

Serial Number

None

3.4. Test Setup Diagram

OATS Ground Plane

Drawing is not to scale

3 meters* {j] j

HP 8449B
or Mitecl
Preamp
|
R&S FSW26
Spectrum
Analyzer?

1 Measurement distance varies according
to the measurement being made.

2Equipment listed is representative of the
equipment used. See the test equipment
list for details.

Note: A Samsung USB Charger was used for the conducted emissions configuration.
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4. Measurements Parameters
4.1. Measurement Equipment Used to Perform Test

Device Manufacturer Model No. | Serial No. Cal Due £
Interval
Spectrum Analyzer 10 Hz to 40 GHz Rohde & Schwarz FSVR40 100909 7/23/2017 2yr
Spectrum Analyzer 9 kHz to 40 GHz Rohde & Schwarz FSV40 100899 7123/2017 2yr
EMI Receiver 9 kHz to 7 GHz Rohde & Schwarz ESR7 101156 7/23/2017 2yr
Spectrum Analyzer 3 Hz to 26.5 GHz Rohde & Schwarz FSW26 102044 6/1/2016 lyr
Bilog Antenna 30 to 2000 MHz Sunol Sciences JB1 A050913 5/15/2016 3yr
Loop Antenna 9 kHz to 30 MHz EMCO 6512 9309-1139 9/23/2016 2yr
AFS3-
Preamplifier 100 MHz to 7 GHz Miteq 00100200~ 988773 4/3/2016 lyr
10-15P-4
AMF-7D-
Preamplifier 100 MHz to 18 GHz Miteq 00101800- 1953081 10/15/2016 lyr
30-10P
Preamplifier 1 to 26.5 GHz Hewlett Packard 8449B 3008A01323 7/22/2017 2yr
Preamplifier 18 to 40 GHz Avantek AWT-40039 | FM22038832 | 11/25/2016 lyr
Horn Antenna 1 to 18 GHz ETS-Lindgren 3117 00143292 2/22/2019 3yr
Horn Antenna 700 MHz to 18 GHz Electro-Metrics RGA 50/60 2813 7/15/2016 2yr
Horn Antenna 18-40 GHz Com Power AH-840 03075 9/24/2016 2yr
Barometer Control Company 4195 Cal ID# 236 10/8/2017 2yr
Digital Multi-meter with Thermocouple Fluke 187 80350579 10/6/2016 lyr
Temperature Chamber ARS sociated E-0029 N/A N/A
esearch
LESR7 Firmware revision: V2.26, Date installed: 8/15/2014 Previous V2.17, installed 6/11/2014.
>FSV40 Firmware revision: V2.30 SP1  Date installed: 10/22/2014  Previous V2.30, installed 7/23/2014.

8 FSVR40 Firmware revision: V2.23,

Date installed: 10/20/2014 Previous V1.63 SP1, installed 8/28/2013.
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4. Measurements Parameters (continued)
4.2. Measurement & Equipment Setup

Test Dates: 3/14/2016, 4/5/2016, 4/6/2016
Test Engineers: Brian Breault, Larry Stillings
Normal Site Temperature (15 - 35°C): 21.6
Relative Humidity (20 -75%RH): 35
Frequency Range: 10 MHz to 40 GHz
Measurement Distance: 3 Meters

9 kHz — 10 to 30 MHz
EMI Receiver IF Bandwidth: 120 kHz - 30 MHz to 1 GHz

1 MHz- Above 1 GHz
30 kHz — 10 to 30 MHz

EMI Receiver Avg Bandwidth: 300 kHz - 30 MHz to 1 GHz
3 MHz - Above 1 GHz
Detector Function: Peak, Quasi-Peak & Average

4.3. Measurement Procedure
Test measurements were made in accordance FCC Parts 15.209, 15.250 Subpart C.

The test methods used to generate the data is this test report is in accordance with
ANSI C63.10:2013, American National Standard for Testing Unlicensed Wireless
Devices.

4.4. Measurement Uncertainty
The following uncertainties are expressed for an expansion/coverage factor of K=2.

RF Frequency (out of band) + 1x10°

Radiated Emission of Transmitter to 100 GHz + 4.55 dB

Radiated Emission of Receiver + 4,55 dB

Temperature +0.91°C

Humidity + 5%
Page 6 of 34
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5. Measurements Summary

FCC Test
Test Requirement Rule Report Result Comment
Requirement | Section
The antenna is
housed within a
Antenna Requirement 15.203 6.1 Compliant | sealed enclosure
with the intentional
radiator.
Operational 15.250 (a) 6.2 | Compliant
Requirements
Wideband Bandwidth 15.250 (b) 6.3 Compliant
Spurious Radiated 15.250 (d) (1)
Emissions 15.209 )
- — - 6.4 Compliant
Radiated Emissions in | 15.250 (d) (2)
GPS Bands 15.209
Peak Emissions in a .
50 MHz Bandwidth 15.250 (d) (3) 6.5 Compliant
Conducted Emissions 15.207 6.6 N/A Samsung USB
6.7 Charger
Radio Frequency FCC OET .
Exposure Bulletin 65 6.8 Compliant
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6. Measurement Data
6.1. Antenna Requirement (15.203)

Requirement: An intentional radiator shall be designed to ensure that no antenna
other than that furnished by the responsible party shall be used with
the device. The use of a permanently attached antenna or of an
antenna that uses a unique coupling to the intentional radiator shall be
considered sufficient to comply

Result: The antenna utilized by the device under test is an internal, non user

replaceable unit.

6.2. Operational Requirements of the Device under Test (15.250 (a))

Requirement: The -10 dB bandwidth of a device operating under the provisions of
this section must be contained within the 5925 to 7250 MHz band
under all conditions of operation including the effects from stepped
frequency, frequency hopping or other modulation techniques that
may be employed as well as the frequency stability of the transmitter
over expected variations in temperature and supply voltage.

Result: Compliant

6.2.1 Frequency Stability over Temperature

Compliance Worldwide, Inc. - 357 Main Street - Sandown, NH 03873

(603) 887 3903 Fax (603) 887 6445
www.complianceworldwide.com

Meas -10dB 15.250
e Teorgp Freq. Band Edges Frequency Band N

(MHz) Lower Upper (&“ﬂg) (E/IMI-?;)
OATS 6286.2 6138.4 6824.7 5925 7250 Compliant
Ambient 6286.2 6116.5 6981.1 5925 7250 Compliant
1 -20 6286.2 6116.5 7017.1 5925 7250 Compliant
2 -10 6286.2 6118.0 7021.6 5925 7250 Compliant
3 0 6286.2 6124.0 7017.1 5925 7250 Compliant
4 +10 6286.2 6208.0 6866.9 5925 7250 Compliant
5 +20 6286.2 6209.1 6864.7 5925 7250 Compliant
6 +30 6286.2 6206.1 6867.4 5925 7250 Compliant
7 +40 6286.2 6209.1 6865.2 5925 7250 Compliant
8 +50 6286.2 6205.3 6862.6 5925 7250 Compliant
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6. Measurement Data (continued)
6.3. Wideband Bandwidth (15.250 (b))

Requirement: The -10 dB bandwidth of the fundamental emission shall be at least
50 MHz.

Result: Compliant

6.3.1. Measurement Data — Values in GHz

fu The highest emission peak 6.2862
f 10 dB below the highest peak | 6.1384
fu 10 dB above the highest peak | 6.8247
Bandwidth Calculated: (fy - f) 0.6863

6.3.2. Measurement Plot of 10 dB frequencies (Channel 5)

MultiView 3| Spectrum

Ref Level -10.00 dBm  Offset 11.80 dE ® RBW 1 MHz
Att 0dB  SWT 1.01 ms ® VBW 10 MHz Mode Auto Sweep
TOF

TPk View
M1[1] -27.12 dBm
6.286200 GHz

1 Frequency Sweep

-15 dBm

-20 dBm

-25 dBm T

AJ.MEAN ool || N\um N L

bl

B i
WMW \HM,* .

50 dBm
55 dem
CF 6.5 GH=z 1001 pts 100.0 MHz/ Span 1.0 GHz
2 Marker Table
Type | Ref | Trc | X-Value | ¥-Value | Function Function Result |
M1 1 6.2862 GHz -27.12 dBm nde 10.0 dB
Ti 1 6.1384 GHz -36.80 dBm ndB down B 686.30 MHz
TZ 1 6.8247 GHz -37.32 dBm () Factor 9.2
]-[ Measuring... WUNNRRCED e 22;]750230;3 y

Date: 5 APR.2018 11:57.02
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6. Measurement Data (continued)
6.4. Spurious Radiated Emissions (15.250 (d) (1), 15.209)

Requirement: The radiated emissions at or below 960 MHz from a device operating
under the provisions of this section shall not exceed the emission
levels in Section 15.209. The radiated emissions above 960 MHz from
a device operating under the provisions of this section shall not
exceed the following average limits when measured using a resolution
bandwidth of 1 MHz:

Frequency EIRP EIRP at 3 Meters
(MHz) (dBm) (dBpv/m)

960 - 1610 -75.3 19.9

1610 - 1990 -63.3 31.9

1990 - 3100 -61.3 33.9

3100 — 5925 -51.3 43.9

5925 — 7250 -41.3 53.9
7250 — 10,600 -51.3 43.9
Above 10,600 -61.3 33.9

Spurious Radiated Emissions in GPS Bands (15.250 (d) (2))

Requirement: In addition to the radiated emission limits specified in the table in
paragraph (d) of this section, UWB transmitters operating under the
provisions of this section shall not exceed the following average limits
when measured using a resolution bandwidth of no less than 1 kHz:

Frequency EIRP EIRP at 3 Meters
(MHz) (dBm) (dBpuVv/m)

1164 - 1240 -85.3 9.9

1559 - 1610 -85.3 9.9

Radiated Emissions Field Strength Limits at 3 Meters (Section 15.250 (d),15.209)

Frequency Field Strength
(MHz) (dBuV/m)
0.009 to 0.490 128.5t0 93.8
0.490 to 1.705 73.8t0 63
1.705 - 30 69.5
30 - 88 40
88 - 216 43.5
216 - 960 46
960 - 40,000 54

Test Notes:

Refer to Section 4.1 for the test equipment used.
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6. Measurement Data (continued)

6.4. Spurious Radiated Emissions (15.250 (d) (5), 15.209)
6.4.1. 10 MHz to 960 MHz, measured at 3 Meters

The device was prescreened in our 3 Meter Semi-Anechoic Chamber. There
were no measurable emissions below 960 MHz on our 3 Meter OATS.

6.4.1.1 Parallel Measurement Antenna — 10 to 30 MHz

(T )

=

PS TDF

Ref Level 70.00 dBpy/m @ RBW (CISPR) 9 kHz
Att Ode  SWT 484 ms @ VBW 300 kHz

Mode Sweep

Input 1

DC

[EEID—lE\ Ciholas UWER Tag Parallel @ 1Pk View

FCC PART 19,209 BELOW 30 MHZ

M1[1]

33.76 dBpY/m
29.88500 MHz

65 dBpvm

&0 dBpvfm

55 dBpvm

S0 dBpvm

45 dBpvm

40 dBpvm

35 dBpvim

Lt I A TPy moys i yip TR

LI

hul A AT

) it |

hi.I.Jl]““Jkull...l

25 dBpvfm

Start 10.0 MHz

2001 pts

Measuring...

Date: 5.APR.201¢ 13:44:2¢

Stop 30.0 MHz
04/05/2016

QERRRED e 01:4:4:26 PM 22
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6. Measurement Data (continued)
6.4. Spurious Radiated Emissions (15.250 (d) (5), 15.209)
6.4.1. 10 MHz to 960 MHz, measured at 3 Meters

The device was prescreened in our 3 Meter Semi-Anechoic Chamber. There
were no measurable emissions below 960 MHz on our 3 Meter OATS.

6.4.1.2 Perpendicular Measurement Antenna — 10 to 30 MHz

E Spectrum @] [%]

Ref Level 70.00 dBpy/m @ RBW (CISPR) 9 kHz
Att 0dB  SWT 484 ms & VBW 300 kHz Mode Sweep Input 1DC
PS TDF

[EEID—lE\ Ciholas UWER Tag Perpendicular @ 1Pk Yiew

FCC PART 19,209 BELOW 30 MHZ M1[1] 33.71 dBp¥Y/m
23.51800 MHz

65 dBpvm

&0 dBpvfm

55 dBpvm

S0 dBpvm

45 dBpvm

40 dBpvm

35 dBpvim

25 dBpvfm

Start 10.0 MHz 2001 pts Stop 30.0 MHz

04/0%/2016
| BEEEEEEC 01:46:35 PM 2=

Measuring...

Date: 5.APR.2016¢ 13:46:34
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6. Measurement Data (continued)
6.4. Spurious Radiated Emissions (15.250 (d) (5), 15.209)
6.4.1. 10 MHz to 960 MHz, measured at 3 Meters

The device was prescreened in our 3 Meter Semi-Anechoic Chamber. There
were no measurable emissions below 960 MHz on our 3 Meter OATS.

6.4.1.3 Horizontal Polarity — 30 to 960 MHz

E Spectrum @] [@

Ref Level 52.00 dBpY/m @ RBW (CISFR) 120 kHz
Att 0de SWT 127 ms & YBW 300 kHz  Mode Sweep Input 10DC
PS P4 TDF

200-16 Ciholas UWE Tag H @ 1Pk View
1 1 100 MHz i M1[1] 27.56 dBpY/m
H H 917.1485 MHz

S0 dBpv/m

45 dBpv/m R —— —

An An i

FCC1SBF

35 dBpv,m

30 dBpv/m : — : : : : —— i

25 dev/m

20 dBpv,m

'l!|"” .

15 depvim

l| E.u\.-f,an

=

o

Ll

Start 30.0 MHz

Stop 960.0 MHz

04/05/2016
01:37:11PM 22

16167 pts

Measuring... [ RERREECD g

Date: 5.APR.2016 13:37:11
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6. Measurement Data (continued)
6.4. Spurious Radiated Emissions (15.250 (d) (5), 15.209)
6.4.1. 10 MHz to 960 MHz, measured at 3 Meters

The device was prescreened in our 3 Meter Semi-Anechoic Chamber. There
were no measurable emissions below 960 MHz on our 3 Meter OATS.

6.4.1.4 Vertical Polarity — 30 to 960 MHz

E Spectrum @] [@

Ref Level 52.00 dBpY/m @ RBW (CISFR) 120 kHz
Att 0de SWT 127 ms & YBW 300 kHz  Mode Sweep Input 10DC
PS P4 TDF

200-16 Ciholas UWE Tag v @1Pk View
1 1 100 MHz i M1[1] 28.12 dBpY/m
H H 945.0929 MHz

S0 dBpv/m

45 dBpv/m R —— —

An An i

FCC1SBF

35 dBpv,m

30 dBpv/m : — : : : : i

25 dev/m

20 dBpv,m

15 depvim

Loy oo
Ty B e L

. il

Start 30.0 MHz

Stop 960.0 MHz

04/05/2016
01:39:19 PM 22

16167 pts

Measuring... [ RERREECD g

Date: 5.APR.2016 13:39:18
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6. Measurement Data (continued)
6.4. Spurious Radiated Emissions in GPS Bands (15.250 (d) (2), 15.209)
6.4.2 1164 to 1240 MHz & 1559 to 1610 MHz

There were no broadband emissions related to the UWB transmitter.
Measured signals were narrowband and related to the microprocessor / clocks and
do not fall under the requirements of this section. Measurements were made at 1
Meters using a 9.54 dB distance offset and the -85.3 dBm limit was converted to a
field strength limit of 9.9 dBuV/m.

6.4.2.1 Horizontal Measurement Polarity 1164 to 1240 MHz

Spectrum @] u:?l
Ref Level 30.00 dBpv/m  Offset -0.54 a8 w RBW 1 kHz
Att Ode  SWT 76s YBW 10 kHz Mode Sweep Input 1D0C
PS PA TDF
[200-16 Cinolas UWE Tag @1Rm View

M1[1] ~6.84 dBpV/m|
1.2182560 GHz
25 dBpv
20 dBpv
15 dBpv,
10-d D1 9.900 dBpv/i
5 dBuvim:
0 dBuvim:
-5 dBpv/m A
s . btk bl
by n bl i s “:*WWM. st
-15 dByv/m
Start 1.164 GHz 2001 pts Stop 1.24 GHz
H ] Measuring... UANNLLLD i :355;35"}; Y
AER. 4

6.4.2.2 Vertical Measurement Polarity 1164 to 1240 MHz

Spectrum @] u%]l
Ref Level 30.00 dBpv/m  Offset -3.5¢ db & RBW 1 khz
Att ode  SWT 7.65 VBW 10kHz Mode Sweep Input 1DC
PS PA TDF
[E00-16 Ciholas UWB Tag @1rm View

mM1[1] -7.40 dBpV/m
1.2111150 GHz|

25 dBpv/

20 dBpv/m

15 dBpv)/|

30-8BEV/MTD 1 9.900 dBpv/m

5 depv/m
0 dBpv,
-5 dBuv/m- —
T A S i
15 dBpv,
Start 1.164 GHz 2001 pts Stop 1.24 GHz
04/05/2016
i Measuring...  WANANAAED W T ]
Date: 5.APR.2016 14:51:31
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6. Measurement Data (continued)

6.4. Spurious Radiated Emissions in GPS Bands (15.250 (d) (2), 15.209)
6.4.2.3 Horizontal Measurement Polarity 1559 to 1610 MHz

Spectrum (X "%;‘ll
Ref Level 30.00 dBpy/m

Offset -9.54 d& @ RBW 1 kHz
|& Att Ode  SWT 5.1s VBW 10 kHz Mode Sweep Input 1DC
PS PA TDF
200-16 Ciholas UWE Tag @ 1Rm View
M1[1] -4.51 dBpVY/m)|
1.6051960 GHz
25 dBpvfm
20 dapv/m
15 depvfm
18-dBp D1 9,900 dBpy/mr
S dBuv/m
0 dBpv/m
1
ot TPNNWS TP PP P RN oo R T Y
-10 dBpv/m
-15 dBpv/m
Start 1.559 GHz 2001 pts Stop 1.61 GHz
N | Measuring.. GRNREAED W o

03:01556 M 7/
Date: 3.APR.2016 15:01:56

6.4.2.4 Vertical Measurement Polarity 1559 to 1610 MHz
_ Spectrum @] @

Ref Level 30.00 depv/m Offset -9.54 dB & RBW 1 kHz

|= Att 0Dde  SWT Els VBW 10 kHz Mode Sweep Input 1 DC
PS PA TDF

[200-16 Ciholas UWB Tag @ 1Rm View

M1[1] -5.12 dBpv/m
1.5754010 GHz
25 dBpv/m

20 dBpv/m

15 dBuvim

10-gRLL
H

01 9.900 dBpv/mr

S dBpv/m:

0 dBpv/m

-5 dBpvy/m

-10 diu\h’m

-15 dBpv/mi|

Start 1.559 GHz

2001 pts

N | Measuring...  RARRRNNN e

Date: 5.APR.Z2016 14:53:43

Stop 1.61 GHz

02:53:43PM
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6. Measurement Data (continued)

6.4. Spurious Radiated Emissions (15.250 (d) (1), 15.209)
6.4.3. 960 MHz to 8 GHz Horizontal at 1 Meter

Spectrum n%:l

Ref Level 60.00 dBpY/m Offset -9.54 dB @ RBW (CISPR) 1 MHz
Att 0de @ SWT
TDF

200-16 Ciholas UWB Tag Spurious Emissions H @ 1Rm Yiew

75 @ VBW 3MHz Mode Auto Sweep

M1[1] 31.22 dBpv/m|

6.632700 GHz|
55 dBpv/m

50 dBpv/m

45 dBpv/m

40 dBpv/m

35 dBpv/m

30 dBpv/m

25 dBpv/ “ I

FcC P15.250 WB 3M LIMIT f"'\'wﬂn
/\L-—/-w—-—w—-f“‘l‘ N T W
-

15 dBpv/m

10 dBpwfm

5 dBpv/m

Start 960.0 MHz 7041 pts Stop 8.0 GHz

Date: 13.APR.2016 17:46:44

6.4.4. 960 MHz to 8 GHz Vertical at 1 Meter
Spectrum | [@]

Ref Level 60.00 dBpY/m Offset -9.54 dB @ RBW (CISPR) 1 MHz

Att 0de & SWT 7s @ VBW 3 MHz Mode Auto Sweep
TDF

200-16 Ciholas UWE Tag Spurious Emissions ¥ @1Rm VYiew

M1[1] 46.41 dBp¥/m

6.489700 GHz
55 dBpv/m

50 dBpv/m

45 dBpv/m

40 dBpv/m

35 dBpv/m

30 dBpv/m

25 dBpv/m

FCC P15.250 WB 3M LIMIT,
L

Wbt

10 dBpv/m

S dBpv/m

Start 960.0 MHz 7041 pts Stop 8.0 GHz

Date: 5.APR.2016 18:30:00
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6. Measurement Data (continued)

6.4. Spurious Radiated Emissions (15.250 (d) (1), 15.209)
6.4.5. 8 to 18 GHz Horizontal at 1 Meter

Spectrum n%l

Ref Level 60.00 depv/m Offset -9.54 dB @ RBW (CISPR) 1 MHz

Att 0de @ SWT 10s & VBW 3 MHz
TDF

200-16 Ciholas UWB Tag Spurious Emissions H @ 1Rm View

Mode Auto Sweep

M1[1] 28.60 dBpV/m)|
17.361600 GHz
55 dBpv/m

50 dBp/m

45 dBpv/m
FCC P15.250 WEB 3M LIMIT

40 dBpv/m

35 dBpv/m

30 dBpv/m L
25 dBpv/m Fui Av‘ — A‘W
}E@’W WMNAW V \ﬁﬁ/—W 4

15 dBpv/m

10 dBpv/m

S dBpv/m

Start 8.0 GHz 10001 pts

Stop 18.0 GHz

Date: 5.APR.2016 19:06:38

6.4.6. 8 to 18 GHz Vertical at 1 Meter
Spectrum | [@]

Ref Level 60.00 dBpv/m Offset -9.54 dB @ RBW (CISPR) 1 MHz
Att 0de @ SWT 10s @ VBW 3 MHz
TDF

200-16 Ciholas UWB Tag Spurious Emissions ¥ @1Rm View

Mode Auto Sweep

M1[1] 28.40 dBp¥/m
17.361600 GHz
55 dBpv/m

50 dBpv/m

45 dBpv/m
FCC P15.250 W8 3M LIMIT
40 dBpv/m

35 dBpv/m

30 dBpv/m

25 dBpv/m L LW P

LY.\
v e M VI
S PSRV e Ve S ARY A st il

15 dBpv/mm

10 dBpv/m

5 dBpv/m:

Start 8.0 GHz 10001 pts

Stop 18.0 GHz

Date: 5.APR.2016 19:00:32
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6. Measurement Data (continued)

6.4. Spurious Radiated Emissions (15.250 (d) (1), 15.209)
6.4.7. 18 to 40 GHz Horizontal at 0.3 Meter
Spectrum |

(=)

Ref Level 50.00 dBpvy/m

[ Att 0dB & SWT 22s
Count 10/10 TOF

Offset -20.00 d8 RBW (CISPR) 1 MHz

VBW 10 MHz  Mode Sweep

Input DC

[437-14 i4C Rev10 SNOS 32 MHz PRF - H @1Rm View

S

5

Limit ¢heck l—'At mM1i[1]

Line F£C15.519 § PA
45 dBpv/m

ubpart F

27.06 dBp¥Y/m
39.998500 GHz

40 dBpv/m

35 dBpvim

FCC15.519 Subpart F
30 depv/m

25 dBpuv/m

k=

20 dBpv/m

=] m

i

"

P VT
% e

10 dBpvym b\

e

5 dBuv/m

Start 18.0 GHz 22001 pts

Stop 40.0 GHz

)il

Date: 11.DEC.2014 14:5

—
| Measuring...  SRANNRCED e

6:34

6.4.8. 18 to 40 GHz Vertical at 0.3 Meter
Spectrum I

12/11/2014

02:56:34 PM %

(=)

Ref Level 50.00 dBpv/m

= Att 0 de & SWT 22s
Count 10/10 TDF

Offset -20.00 d&  RBW (CISPR) 1 MHz

VBW 10 MHz Mode Sweep Input DC

[#37-14 14C Revl0 SNO8 32 MHz PRF - ¥V @1Rm View

Limit ¢heck PABS
Line FEC15.519 § PABS

45 dBpvim:

Mi1[1]
ubpart F

27.19 dBpV/m
39.998500 GHz

40 dBpv/m

35 dBuv/m

FCC15.519 Subpart F

30 depv/m

25 dBuv/m

20 dBpv/m

ad v

A

10 dBpv/m tatfio el

S depv/m

Start 18.0 GHz
)

11.DEC.2014

22001 pts
—
J Measuring...  EEARCEEED il

Sto

Data: 14:50:28

p 40.0 GHz

12/11/2014

02:50:29 PM %
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6. Measurement Data (continued)
6.4. Spurious Radiated Emissions (15.250 (d) (1), 15.209)
6.4.9. Plot of RMS Power at 3 Meters (Channel 5) Worse case

Highest emission GHz: 6.521
Measured value adjusted for 3 Meter distance in dBm RMS | -45.03
Limitin a 1 MHz RBW RMS -41.30
Margin dB: 3.73

MultivView | Spectrum

Ref Level -30.00 dBm  Offset 11.80dB ® RBW 1 MHz

@ ALt 0dB ® SWT 1s ® VBW 10 MHz Mode Autoc Sweep
TOF
1 Frequency Sweep I

Limit Check PASE M1[1] -45.03 dBm

Line FCC|P15-250 RMS LIMIT PASS 6.521000 GHz
-35 dem
40 dBm
FCC P1S-250 RMS LIMIT

M1
e Ww
e DS
-55 dBm LVA\L\
W ]
-85 dBm
-70 dBm
-75 dBm
5.0 GHz 1001 pts 100.0 MHz/ 7.0 GHz
. 04/06/2016
M NRNNNND
]-[ J easuring... Wl o 12:04:08 PM 7

Date: 6 APR.2016 12:04.08
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6. Measurement Data (continued)
6.5. Peak Emissions in a 50 MHz Bandwidth (15.250 (d) (3))

Requirement: There is a limit on the peak level of the emissions contained within a
50 MHz bandwidth centered on the frequency at which the highest
radiated emission occurs, fy. That limit is 0 dBm EIRP. It is acceptable
to employ a different resolution bandwidth, and a correspondingly
different peak emission limit, following the procedures described in
Section 15.521.

Highest emission peak (fy) GHz: 6.6618
Measured value adjusted for 3 Meter distance in dBm EIRP -0.26
Margin dB: 0.26

6.5.1 Plot of Peak Power at 3 Meters (Channel 5) Worse case

MultiView -J| Spectrum

Ref Level 10.00dBm  Offset 11.80 dB ® RBW 50 MHz
Att 2 dB ® SWT 1s ® VBW 80 MHz Mode Auto Swesp
TOF

1 Frequency Sweep K e
M1[1] -0.26 dBm|
6.661800 GHz

5 dem

B H1 0.000 dBnr MM
WWMT% .mMW M’W\

-5 dBm M i i W
-10 dBm “L\L
-15 dém

-25 dBm

-30 dBm

-35 dBm

6.0 GHz 1001 pts 100.0 MHH 7.0 GHz
]-[ ] Measuring... ENANRRENR e 323263260351 y

Date: 6.A4PR.2016 13:22:36
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6. Measurement Data (continued)
6.6 Conducted Emissions Test Setup

Issue Date: 4/20/2016

6.6.1. Regulatory Limit: FCC Part 15.207

Frequency Range Limits
(dBuv)
(MHz)
Quasi-Peak Average
0.15 to 0.50 66 to 56* 56 to 46*
0.50 to 5.0 56 46
5.0 to 30.0 60 50
* Decreases with the logarithm of the frequency.

6.6.2 Measurement Equipment and Software Used to Perform Test

Device Manufacturer Model No. Serial No. Cal Due
EMI Receiver Hewlett Packard 8546A 3330A00115 6/2/2016
RF Filter Section Hewlett Packard 85460A 3325A00121 6/2/2016
LISN EMCO 3825/2 9109-1860 7/21/2016
Manufacturer Software Description Title/Model # Rev.
c\:ﬁgﬁ;ﬂ:ﬁe Test Report Generation Software ngtnsgegrrt 1.0
6.6.3. Measurement & Equipment Setup
Test Date: 3/14/2016
Test Engineer: Cody Merry
Site Temperature (°C): 22
Relative Humidity (%RH): 35
Frequency Range: 0.15 MHz to 30 MHz
EMI Receiver IF Bandwidth: 9 kHz
EMI Receiver Avg Bandwidth: 30 kHz

Detector Functions: Peak, Quasi-Peak. & Average

6.6.4. Test Procedure
Test measurements were made in accordance with ANSI C63.4-2014, Standard
Methods of Measurement of Radio Noise Emissions from Low-Voltage Electrical and
Electronics Equipment in the Range of 9 kHz to 40 GHz.
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6. Measurement Data (continued)
6.7 Conducted Emissions Test Results
6.7.1 120 Volts, 60 Hz Phase

Test No.: 351-15, 120 Volts, 60 Hz Phase FCC,Class B
80
70
—
60
o "h“‘.“‘h
—
50 —
[,
dapw

1 1 Freguency (MHz) 10 100
QP QP QP Avg Avg Avg
e | PkAmp Amp Limit Margin Amp Limit Margin Comments

(MHz) | (ABWV) | (eivy | @Buv) | (@B) | (@Buv) | @Buv) | (dB)
1694 | 4641 | 4358 | 6499 | -20.41 | 2886 ] 5499 | -26.13
5615 | 49.73 | 48.05 | 56.00 | -7.95 | 42.73 | _46.00 | _ -3.27
8843 | 37.98 | 3534 | 56.00 | -20.66 | _27.56 | _46.00 | -18.44

14413 | 39.44 | 3659 | 56.00 | -19.41 | 29.20 | _46.00 | -16.71
5.7626 | 3151 | 28.03 | 60.00 | -31.97 | 2007 | _50.00 | _-29.93

12.7404 | 26.08 | 19.93 | 60.00 | -40.07 8.37 | 50.00 | -41.63

16.7865 | 30.57 | 26,07 | _60.00 | _33.93 | _12.70 | _50.00 | _-37.30

10.9254 | 30.86 | 2540 | _60.00 | 3460 | 1519 | 50.00 | -34.81

221439 | 26.73 | _22.60 | _60.00 | _-37.40 | _13.62 | 50,00 | _-36.38

28.0019 | 2417 | 2021 | _60.00 | _39.79 | 1555 | _50.00 | -34.45
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6. Measurement Data (continued)
6.7. Conducted Emissions Test Results (continued)

6.7.2. 120 Volts, 60 Hz Neutral

Test No.: 351-15, 120 Volts, 60 Hz Neutral FCC,Class B
a0
70
—
50
o '-h..“‘h“-
—
50
[,
dapw
30 il 11
20 == T —1=
10 +
0
A 1 10 100

Freguency (MHz)

QP QP QP Avg Avg Avg
Amp Limit Margin Amp Limit Margin Comments
(dBpV) | (dBuv) (dB) (dBuv) (dBpv) (dB)
1734 47.15 42.88 64.80 -21.92 25.36 54.80 -29.44
.5632 46.78 44.45 56.00 -11.55 33.45 46.00 -12.55
.9127 36.47 32.80 56.00 -23.20 20.62 46.00 -25.38
1.4467 38.26 35.28 56.00 -20.72 22.90 46.00 -23.10
5.8334 33.15 29.32 60.00 -30.68 13.97 50.00 -36.03
13.9388 21.72 15.45 60.00 -44.55 3.34 50.00 -46.66
17.2123 27.28 22.54 60.00 -37.46 10.02 50.00 -39.98
21.4575 30.33 25.78 60.00 -34.22 16.32 50.00 -33.68
25.6804 22.50 18.19 60.00 -41.81 11.52 50.00 -38.48
29.5472 20.68 16.80 60.00 -43.20 10.06 50.00 -39.94

Frequency | Pk Amp
(MHz) (dBpv)
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6. Measurement Data (continued)
6.8. Public Exposure to Radio Frequency Energy Levels (1.1307 (b)(1))
6.8.1. SAR Test Exclusion Calculation

Requirement: Portable devices as defined in 8 2.1093 of this chapter operating
under Part 15 are subject to radio frequency radiation exposure
requirements as specified in 88 1.1307(b) and 2.1093 of this chapter.

For a 1-g SAR, the test exclusion result must be < 3.0.
Test Notes: The 1-g and 10-g SAR test exclusion thresholds for 100 MHz to 6

GHz at test separation distances < 50 mm are determined by the
following formula:

P
SAR Test Exclusion = % X VfgHa
MIN (1)

Puyax MW Maximum power of channel, including tune-up tolerance
dyn mMm  Minimum test separation distance, mm (< 50 mm)

fehzy GHz fée;;;))is the RF channel transmit frequency in GHz (>100 MHz and <6

(1) FCC OET 447498 - Mobile and Portable Devices RF Exposure Procedures
and Equipment Authorization Policies.[

Result: The device under test meets the exclusion requirement detailed in
FCC OET 447498.

Channel 5
Input: Pwax 0.9357 mw
dwin 5.00 mm
feHz 6.662 GHz
Test Exclusion: 048
Limit Exemption: 3.00
! Taken from the peak data in Section 6.5 of this test report (converted

to mw).

The device does not exceed the test limit exemption and therefore a
routine SAR Evaluation is not required
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7. Test Images
7.1. Spurious and Harmonic Emissions — 10 MHz to 1 GHz Front
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7. Test Images
7.2. Spurious and Harmonic Emissions — 10 MHz to 30 MHz Rear
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7. Test Images

7.3. Spurious and Harmonic Emissions — 30 MHz to 1 GHz Rear
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7. Test Images
7.4. Spurious and Harmonic Emissions —1to 18 GHz Front
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7. Test Images
7.5. Spurious and Harmonic Emissions — 1 to 18 GHz Rear
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7. Test Images
7.6. Conducted Emissions (Front)
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7. Test Images

7.7. Conducted Emissions (Rear)

Compliance Worldwide, Inc. - 357 Main Street - Sandown, NH 03873
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7. Test Images
7.8. Freguency Stability (Setup)
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8. Test Site Description

Compliance Worldwide is located at 357 Main Street in Sandown, New Hampshire. The test
sites at Compliance Worldwide are used for conducted and radiated emissions testing in
accordance with Federal Communications Commission (FCC) and Industry Canada
standards. A description of the test sites is on file with the FCC (registration number 96392)
and Industry Canada (file number IC 3023A-1).

The radiated emissions test site is a 3 and 10 meter enclosed open area test site (OATS).
Personnel, support equipment and test equipment are located in the basement beneath the
OATS ground plane.

The conducted emissions site is part of a 16' x 20' x 12' ferrite tile chamber and uses one of
the walls for the vertical ground plane required by EN 55022.

Both sites are designed to test products or systems 1.5 meter W x 1.5 meter L x 2.0 meter
H, floor standing or table top.
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