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Test Number: 275-19R1
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IACCHEDITEDI

CERTIFICATE NUMBER: 1

Issue Date: 8/7/2019

1. Scope

This test report certifies that the iRobot Corporation Terra™ t7 RLA-Y1 as tested, meets the
FCC Part 15.250, Subpart C and ISED RSS-220 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 updates the RF

Exposure exhibit.

2. Product Details

2.1. Manufacturer:

2.2. Product Name:

2.3. Model Number:

2.4. Serial Number:

2.5. Description:

2.6. Power Source:

2.7. Hardware Revision:
2.8. Software Revision:
2.9. Modulation Type:

2.10. Operating Frequency:
2.11. EMC Modifications:

3. Product Configuration

3.1 Operational Characteristics & Software

Hardware Setup:

iRobot Corporation

Terra™ t7
RLA-Y1
EP1-573
The Terra RLA-Y1 is an autonomous robotic lawn mower.
36 Volt Rechargeable Battery

N/A

Navigation 0.5.2

Pulse Modulation, Frequency Hopping
CH 5 - 6.49 GHz Nominal
None

Install the batteries within the unit. Using a laptop and serial cable the unit was
programmed to transmit a typical waveform used for communication in “continuous”

mode (back to back mode).

3.2. Cables
Cable Type Length Shield From To
None
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Test Number: 275-19R1 Issue Date: 8/7/2019

3. Product Configuration (cont.)
3.3. EUT Hardware

Manufacturer Model/Part # / Options | Serial Number I | A Description/Function
Volts | (Hz)
iRobot RLA-Y1 EP1-573 36 DC Battery
. BLE/WiFi Module:
IRobot AXD-Y1 FCC ID: UFEAXD-Y1
3.4. Support Equipment
Manufacturer Model/Part # Serial Number Description

None

3.5. Test Setup Diagram

OATS Ground Plane

Drawing is not to scale

______________ 3meters’_ _ _ {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.
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IACCHEDITEDI

CERTIFICATE NUMBER: 1673.01

Issue Date: 8/7/2019

4. Measurements Parameters

4.1. Measurement Equipment Used to Perform Test

Device Manufacturer Model No. Serial No. Cal Due Interval
EMI Receiver 9 kHz to 7 GHz Rohde & Schwarz ESR7 101156 9/10/2020 2 Years
Spectrum Analyzer 9 kHz to 40 GHz Rohde & Schwarz FSV40 100899 9/10/2020 2 Years
Spectrum Analyzer 10 Hz to 40 GHz Rohde & Schwarz FSVR40 100909 5/3/2020 3 Years
Spectrum Analyzer 3 Hz to 26.5 GHz Rohde & Schwarz FSW26 102044 9/13/2020 2 Years
Bilog Antenna 30 to 2000 MHz Com-Power AC-220 25509 2/13/2022 3 Years
Loop Antenna 9 kHz to 30 MHz EMCO 6512 9309-1139 10/26/2019 | 3 Years
AFS3-
Preamplifier 100 MHz to 7 GHz Miteq 00100200- 988773 4/17/2020 2 Years
10-15P-4
AMF-7D-
Preamplifier 100 MHz to 18 GHz Miteq 00101800- 1953081 4/16/2020 2 Years
30-10P
o JCAA48-
Preamplifier 2 to 12 GHz JCA 4111B1 7087S 4/17/2020 2 Years
Preamplifier 1 to 26.5 GHz Hewlett Packard 8449B 3008A01323 9/11/2020 2 Years
JSD42-
Preamplifier 18 to 40 GHz Miteq 2100452|90-40- 649199/649219 | 11/1/2019 1 Year
Horn Antenna 1 to 18 GHz ETS-Lindgren 3117 00143292 3/21/2022 3 Years
Horn Antenna 18-40 GHz Com Power AH-840 101032 10/9/2020 2 Years
High Pass Filter 8 to 18 GHz Micro-Tronics HPM50107 G036 7/20/2019 1 Year
2.4 GHz Band Pass Filter Micro-Tronics BRM50702 150 1/23/2019 1 Year
Barometer Control Company 4195 Cal ID# 236 4/3/2020 2 Years
ESR7 Firmware revision: V3.36, SP2 Date installed: 11/02/2017 Previous V3.36, installed 05/16/2017.
> FSV40 Firmware revision: V2.30 SP4, Date installed: 05/04/2016 Previous V2.30 SP1, installed 10/22/2014.
¥ FSVR40 Firmware revision: V2.23 SP1, Date installed: 08/19/2016 Previous V2.23, installed 10/20/2014.
*FSW26  Firmware revision: V2.80, Date installed: 10/28/2017 Previous V2.61, installed 04/04/2017.
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4. Measurements Parameters (continued)
4.2. Measurement & Equipment Setup
5/14/2019, 6/25/2019,

Test Dates: 7/8/2019, 7/9/2019, 8/1/2019
Test Engineers: Brian Breault, Larry Stillings
Normal Site Temperature (15 - 35°C): 21.6

Relative Humidity (20 -75%RH): 35

Frequency Range: 30 kHz to 40 GHz
Measurement Distance: 3 Meters

200 Hz — 10 kHz to 150 kHz

9 kHz — 10 to 30 MHz

120 kHz - 30 MHz to 1 GHz
1 MHz- Above 1 GHz

300 Hz — 10 kHz to 150 kHz

30 kHz — 10 to 30 MHz

300 kHz - 30 MHz to 1 GHz
3 MHz - Above 1 GHz

Peak, Quasi-Peak, RMS &
CISPR Average

EMI Receiver IF Bandwidth:

EMI Receiver Avg Bandwidth:

Detector Function:

4.3. Measurement Procedure

Test measurements were made in accordance FCC Parts 15.209, 15.250 Subpart C
and ISED RSS-220, Issue 1 & Al.

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%
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5. Measurements Summary

FCC ISED Test
Test Requirement Rule Rule Report Result Comment
Requirement Requirement Section

Antenna Requirement 15.203 RSST(ZSO 6.1 Compliant
Operational 15.250 (a) RSS-220 6.2 Compliant
Requirements

. . RSS-220 2 .
Wideband Bandwidth 15.250 (b) RSS-220 5 1 6.3 Compliant
Spurious Radiated 15.250 (d) (1) .
Emissions 15.209 RSS-220 3.4 6.4 Compliant
Radiated Emissions in RSS-220 .
GPS Bands 15.250 (d) (2) 5.3.1 (€) 6.5 Compliant
RMS Powerinal RSS-220 .
MHz Bandwidth 15.250 (d) (1) 5.3.1 (d) 6.6 Compliant
Peak Emissions in a RSS-220 .
50 MHz Bandwidth 15.250 (d) (3) 5.3.1 (g) 6.7 Compliant
Conducted Emissions 15.207 RSS-GEN gg Compliant
99% Emission .
Bandwidth N/A RSS-GEN 6.7 6.10 Compliant

. FCC OET

E):(ad:)osgrr:quency Bulletin 65 RSSSL;OSZ’ 6.11 Compliant

P 1.1307 (b) (1)
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Test Number: 275-19R1 Issue Date: 8/7/2019

6. Measurement Data

6.1. Antenna Requirement (15.203, RSS-220 5.1 (b))
Requirement: An intentional radiator shall be designed to ensure that no antenna

Result:

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

The antenna utilized by the device under test uses an on board u.fl
connector to connect to the antenna.

6.2. Operational Requirements of the Device under Test (15.250 (a), RSS-220)
Requirement: The -10 dB bandwidth of a device operating under the provisions of

Result:

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.

Compliant

6.2.1 Frequency Stability over Temperature

Measured -10dB 15.250
e Teorgp Frequency Band Edges Frequency Band N
(MHz) Lower Upper (&“ﬂg) (E/IMI-?;)

OATS 6439.1 6282.2 6738.8 5925 7250 Compliant

Ambient 6552.0 6454.0 6649.9 5925 7250 Compliant

1 -20 6568.4 6459.0 6677.8 5925 7250 Compliant
2 -10 6395.6 6332.2 6459.0 5925 7250 Compliant
3 0 6493.5 6332.2 6654.8 5925 7250 Compliant
4 +10 6493.5 6333.2 6653.8 5925 7250 Compliant
5 +20 6489.6 6332.2 6646.9 5925 7250 Compliant
6 +30 6481.6 6333.2 6629.9 5925 7250 Compliant
7 +40 6484.1 6340.2 6627.9 5925 7250 Compliant
8 +50 6483.1 6337.2 6628.9 5925 7250 Compliant
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6. Measurement Data (continued)
6.3. Wideband Bandwidth (15.250 (b), RSS-220 2, 5.1)

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 6.5669
f 10 dB below the highest peak | 6.2822
fu 10 dB above the highest peak | 6.7388
Bandwidth Calculated: (fy - f) 0.4565

6.3.2. Measurement Plot of 10 dB frequencies

275-19 iRobot Terra t7 AocA

MultiView Spectrum -

Ref Level 80.00 dBuv/m @ RBW 1 MHz
@ Att 0de  SWT 1.01 ms @ VBW 3 MHz Mode Swesp
TOF

1 Frequency Sweep
M1[1] |65.44 dBp¥/m
6.566900 GHz

75 dBpv/m
70 depv/m
M1
85 dEpYm MW W
50 depv/m fkur. M,JUUMWA M M.w&

=
E
=

55 depv/m Wﬂwv WM
50 dBpv/m 4 ]
\ LW W:—ma i YT

40 dEpv/m
35 dEpV/m
CF 6.5 GHz 1001 pts 100.0 MHz/ Span 1.0 GHz
2 Marker Table
1 6.5669 GHz 65.44 dBpV/m nde 10.0 dB
T1 1 £.2822 GHz 54.90 dBpv/m ndB down BW 456.50 MHz
T2 1 &, 7388 GHz 55.74 dBpv/m () Factor 14.4
: 07/08/2019
measuring... [|HENERRER A AT

03:16:19 PM 07/08/2019
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6. Measurement Data (continued)
6.4. Spurious Radiated Emissions (15.250 (d) (1), 15.209, RSS-220 3.4)

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 (RSS-220 5.3.1 (d))

Requirement: The radiated emissions at or below 960 MHz from a device shall not
exceed the limits in Section 3.4. The radiated emissions above 960
MHz from a device shall not exceed the following average limits when
measured using a resolution bandwidth of 1 MHz:

Frequency EIRP EIRP at 3 Meters
(MHz) (dBm) (dBpuVv/m)
960 - 1610 -75.3 19.9
1610 — 4750 -70.0 25.2
4750 — 10,600 -41.3 53.9
Above 10,600 -61.3 33.9
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Issue Date: 8/7/2019

6. Measurement Data (continued)
6.4. Spurious Radiated Emissions (15.250 (d) (1), 15.209, RSS-220 3.4 continued)
Radiated Emissions Field Strength Limits at 3 Meters (Section 15.250 (d),15.209)

Frequency Field Strength Field Strength
(MHz) (HV/m) (dBuVv/m)
0.009 to 0.490 2,400/F 128.51t0 93.8
0.490to 1.705 24,000/F 73.8 to 63
1.705 - 30 30 69.5
30 - 88 100 40
88 - 216 150 43.5
216 - 960 200 46
960 - 40,000 500 54

Test Notes:  Refer to Section 4.1 for the test equipment used.

30 kHz to 40 GHz
3 Meters

200 Hz — 10 kHz to 150 kHz

9 kHz — 150 kHz to 30 MHz

120 kHz - 30 MHz to 1 GHz
1 MHz- Above 1 GHz

300 Hz — 10 kHz to 150 kHz

30 kHz — 150 kHz to 30 MHz

300 kHz - 30 MHz to 1 GHz
3 MHz - Above 1 GHz

Peak, Quasi-Peak & Average

Frequency Range:
Measurement Distance:

EMI Receiver IF Bandwidth:

EMI Receiver Avg Bandwidth
(minimum):

Detector Function:
Note: The narrow band spikes in the frequency range of 960 MHz to 1.610

GHz are due to the digital circuitry and subjected to the spurious
emissions limit in Part 15.209 of 500 uV / m at 3 meters or 54 dBuV / m.
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6. Measurement Data (continued)
6.4. Spurious Radiated Emissions (15.250 (d) (5), 15.209, RSS-220 3.4 continued)
6.4.1. 30 kHz 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 — 30 to 150 kHz

o
¥
RBW (CISPR) 200 Hz M™MT 100 ms 1002 0314 CBL Chamber Antenna (.01 - 1000 M

Input 1 DC  Att 10 dB  Preamp OFF Step TD Scan
275-19 iRobot Terra ELA-Y1 AoaA Board Scan @ 1Pk Max

Receiver

: : : : M1[1] 77.65 dBpv/m
120 dBiv/m : i : : 0.000 s 31.650 kHz
FCC Part 15,209 Below 30 MHz LIN | ! ; ! !
110 depv/m i B — ——

100 dBpvm

90 dBpvfm

60 dBpvm

S0 dBpvm

40 dBpvfm

30 dBpvim
F
Start 30.0 kHz

Stop 150.0 kH=z

06/25/2019
QERRRRRED e 04:45:17 PM 22

Measuring...

Date: 25.JUN.2015 16:45:17
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6. Measurement Data (continued)
6.4. Spurious Radiated Emissions (15.250 (d) (5), 15.209, RSS-220 3.4 continued)
6.4.1. 30 kHz 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 — 30 to 150 kHz

o
¥
RBW (CISPR) 200 Hz M™MT 100 ms 1002 0314 CBL Chamber Antenna (.01 - 1000 M

Input 1 DC  Att 10 dB  Preamp OFF Step TD Scan
275-19 iRobot Terra ELA-Y1 AoaA Board Scan @ 1Pk Max

Receiver

: : : : M1[1] 78.17 dBpv/m
120 dBiv/m : i : : 0.000 s 31.650 kHz
FCC Part 15,209 Below 30 MHz LIN | ! ; ! !
110 depv/m i B — ——

100 dBpvm

90 dBpvfm

60 dBpvm

S0 dBpvm

40 dBpvfm

30 dBpvim
F
Start 30.0 kHz

Stop 150.0 kH=z

CERRRRNED e e e

Measuring...

Date: 25.JUN.2015 16:48:42
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6. Measurement Data (continued)
6.4. Spurious Radiated Emissions (15.250 (d) (5), 15.209, RSS-220 3.4 continued)
6.4.1. 30 kHz 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 Ground Parallel Measurement Antenna — 30 to 150 kHz

o
¥
RBW (CISPR) 200 Hz M™MT 100 ms 1002 0314 CBL Chamber Antenna (.01 - 1000 M

Input 1 DC  Att 10 dB  Preamp OFF Step TD Scan
275-19 iRobot Terra ELA-Y1 AoaA Board Scan @ 1Pk Max

Receiver

: : : : M1[1] 77.81 dBpv/m
120 dBiv/m : i : : 0.000 s 31.650 kHz
FCC Part 15,209 Below 30 MHz LIN | ! ; ! !
110 depv/m i B — ——

100 dBpvm

90 dBpvfm

60 dBpvm

S0 dBpvm

40 dBpvfm

30 dBpvim

TH]
Stop 150.0 kH=z

06/25/2019
QERRRRRED e 04:40:24 PM 2

Start 30.0 kH=z

Measuring...

Date: 25.JUN.2015 16:40:24
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6. Measurement Data (continued)
6.4. Spurious Radiated Emissions (15.250 (d) (5), 15.209, RSS-220 3.4 continued)

6.4.1. 30 kHz 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 Parallel Measurement Antenna — 150 kHz to 30 MHz

[E

F.

RBW (CISPR) 9 kHz ™T 100 ms 1002 Chamber Antenna Cable. TDF 0210 EMCO LC

Input 1 DC  Att 0 dB Preamp OFF Step TD Scan

275-19 iRobot Terra RLA-Y1 404 Board Scan @ 1Pk Max

FCC PE!r‘t 15.209IBEIDWIBD f'-"I!—iZ.LIIN 1 MHz M1[1] 45.52 dBpvY/m
| H H ‘. . . . . . . I].I]I]II] 5 o B?Q.IQSD kHz

Receiver

75 dBuy/m

65 dBpsfm

50 dBpWim

45 dBpvfm——————— M i AR S S O s
40 depvm————— MM Rl |
35 dBpsim i Im:ar;'_ul'lll-ln Lm:an':.‘_rr : ENEIVN

Start 150.0 kHz

Stop 30.0 MHz

06/25/2019
04:15:14PM 2

Measuring... W RRRERENR G

Date: 25.JUN.2015 16:15:14
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6. Measurement Data (continued)
6.4. Spurious Radiated Emissions (15.250 (d) (5), 15.209, RSS-220 3.4 continued)
6.4.1. 30 kHz 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.

6.4.1.5 Perpendicular Measurement Antenna — 150 kHz to 30 MHz

[E
F°8
RBW (CISPR) 9 kHz MT 100 ms 1002 Chamber Antenna Cahle. TDF 0210 EMCO LC
Input 1 DC Attt 0 dé Preamp OFF Step TD Scan
275-19 iRobot Terra RLA-Y1 AoA Board Scan @ 1Pk Max

FCC Part 15,209 Below 30 MHz.LIN © ' 1 MHz ! CoM1[1] 44.69 dBpY/m
: : : ‘ A : | 0.000s §79.000 kHz

Receiver

75 dBpv/m

6 dpum—— L L |

30 depvim

45 dBpvfm

30 dByvim—— A R W:::::: |
35 dBpv/m— L : SYSSVENTINETY S .

TTRAM A

Start 150.0 kHz Stop 30.0 MHz

[ ] [ Measuring... JRRRERRER dpa 3:5%?;:";; %
-

Date: 25.JUN.2019% 16:19:27
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6. Measurement Data (continued)
6.4. Spurious Radiated Emissions (15.250 (d) (5), 15.209, RSS-220 3.4 continued)

6.4.1. 30 kHz 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.

6.4.1.6 Ground Parallel Measurement Antenna — 150 kHz to 30 MHz

[E

F.

RBW (CISPR) 9 kHz ™T 100 ms 1002 Chamber Antenna Cable. TDF 0210 EMCO LC

Input 1 DC  Att 0 dB Preamp OFF Step TD Scan

275-19 iRobot Terra RLA-Y1 404 Board Scan @ 1Pk Max

FCC PE!r‘t 15.209IBEIDWIBD f'-"I!—iZ.LIIN 1 MHz M1[1] 62.65 dBpY/m
| H H ‘. . . . . . . I].I]I]II] 5 o 152'.250 kHz

Receiver

75 dBuy/m

70 dBpvfm

50 dBpWim

45 dBLv/m—t e
40 depfm————— B ATV

35 depwim ,—»}'MLWMMMJ : T

Start 150.0 kHz Stop 30.0 MHz

06/25/2019
04:27: 41 PM 2

Measuring... W RRRERENR G

Date: 25.JUN.2015 16:27:41
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IACCHEDITEDI

ERTIFICATE NUMBER:

Issue Date: 8/7/2019

6. Measurement Data (continued)
6.4. Spurious Radiated Emissions (15.250 (d) (5), 15.209, RSS-220 3.4 continued)
6.4.1. 30 kHz to 960 MHz, measured at 3 Meters

The device was prescreened in our 3 Meter Semi-Anechoic Chamber.

6.4.1.7 Horizontal Polarity — 30 to 960 MHz

Receiver |

(=

RBW (CISPR) 120 kHz ™MT

Input 1 AC Att

0 dE Preamp

100 ms
OM  Step TD Scan

0006 ANT CHASE BICONILOG CHAMBER.TDF 1C

275-19 iRobot Terra RLA-Y1 Aod Board Scan @ 1Pk Max

100 MHz M1[1] 42.00 dBpY/m
: ' 0.000 s 144.000000 MHz
50 depv/m : N
' : : N S S
45 dapvim e [ : o
- ¥ i A
ACL Ar s ete : : : L
FCC Part1s.200 : T
o5 e SN
30 dayvim — fh\ 1 : | ! | ww
25 dBuv/m "N )\ w W er, ——
20 deyv/m i ’ hﬁﬂ aian - WM%N it DJL i
15 depvfm Wh‘
“N&uw fJ

Start 30.0 MHZ

Stop 960.0 MHz

I

Measuring...

Date: 25.JUN.2019 15:56:36

06,/25/2019
03:56:36 PM

GERRRRRRD A y.

Compliance Worldwide, Inc. -
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6. Measurement Data (continued)
6.4. Spurious Radiated Emissions (15.250 (d) (5), 15.209, RSS-220 3.4 continued)
6.4.1. 30 kHz to 960 MHz, measured at 3 Meters
The device was prescreened in our 3 Meter Semi-Anechoic Chamber.

6.4.1.8 Vertical Polarity — 30 to 960 MHz

( . ] lIIEI
Receiver 2

RBW (CISPR) 120 kHz M™T 100 ms oaode AMT CHASE BICOMILOG CHAMBER.TDF 1C
Input 1 AC Att 0 dE Preamp OM  Step TD Scan
275-19 iRobot Terra RLA-Y1 Aod Board Scan @ 1Pk Max
' i ' 100 MHz | M1[1] 38.51 dBp¥Y/m
: . 0.000 s 226.500000 MHz
50 dBl_l\.-",frln : : . T . .
45 dBpv/m Z — — Z —
e r s s : ; oL D e ; L
FCC Partls.209 i | |
35 depv/m i —
20 depvim s \ | | J*'IHU
20 dBpv/m xl, ,'JLIJN :
15 depvfm
10
Start 30.0 MHz Stop 960.0 MHz
. 06,/25/2019
] [ Measuring... GERRRRRRD A 04:01:09 PM 75

Date: 25.JUN.2019 16:01:08

Page 19 of 48

Compliance Worldwide, Inc. - 357 Main Street - Sandown, NH 03873
(603) 887 3903 Fax (603) 887 6445
www.complianceworldwide.com



ompliance @
OrIdWIde ACCREDITED

CERTIFICATE NUMBER: 1673.01

Test Number: 275-19R1 Issue Date: 8/7/2019

6. Measurement Data (continued)

6.4. Spurious Radiated Emissions (15.250 (d) (1), RSS-220 5.3.1(d))

6.4.2. 960 MHz to 8 GHz Horizontal at 1 Meter (Directional 16M PRF)
Spectrum | [%]

Ref Level 60.00 dBpv/m Offset -2,54 deé & RBW 1 MHz

= Att 9de @ SWT 75 & VBW 10 MHz
TDF

[275-10 iRobot Terra BLA-Y1 A0A Board @ 1Rm View

Mode Sweep Input DC

M1[1] 36.95 dBpV/m
6.614700 GHz
55 dBpv/m

50 dBpv/m

435 dBpvim

40 dBpvfm

35 depvfm JE

30 dBpv/m J IW\“
25 dBpv/my t | fr \

HH‘\ MHH JJ.;__“_.LJ‘MJJ“\VHM,\] e

ol
FCC15.250 SUBPART C

s

Start 960.0 MHz

7041 pts

Stop 8.0 GHz

—
05, 14,2010
:‘I J Measuring...  MRRNESEED Wl 0LS016 P

Date: 14.MAY.201% 12:50:15

6.4.3. 960 MHz to 8 GHz Vertical at 1 Meter (Directional 16M PRF)
o &3

Ref Level 60.00 dBpY/m Offset -9.54 d& & RBW 1 MHz

= Att 19dB & SWT 7s @ VYBW 10 MHz Mode Sweep Input DC
TDF
[275-12 iRobot Terra RLA-Y1 AoA Board @ 1Rm Yiew
mM1[1] 46.47 dBpV/m
6.632700 GHz
55 dBpv/m
50 dBpv/m
11
r
45 depv/m ﬂ)ﬁy\ 'JI\‘
40 dBpv/m / \
35 dBpuv/m [( ]
30 depv/m / \
25 rauwm Ly 7
T e A
15 250 SURBART ¢ | J , .LLU-L_LMWW w
=
B!
Start 960.0 MHz 7041 pts Stop 8.0 GHz
T J Measuring... JRAREREND g 01O PM
Date: 14.MAY.2019 132:44:39
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Test Number: 275-19R1 Issue Date: 8/7/2019

6. Measurement Data (continued)

6.4. Spurious Radiated Emissions (15.250 (d) (1), RSS-220 5.3.1 (d) continued)
6.4.4. 8 to 18 GHz Horizontal at 1 Meter

Spectrum ':%: I

Ref Level 60,00 dBpv/m Offset -9.54 dB @ RBW 1 MHz

j& At 0de & SWT 10s VBW 10 MHz Mode Sweep Input DC
TDF

275-19 iRobot Terra RLA-Y1 AoA Board @1Rm View

M1[1] 32.54 dBpv/m
12.979000 GHz
55 dBpvim

S0 dBpv/m

45 dBpvim
FCC15.250 SUBPART C

40 dBuv/m

35 dBpv/m:

30 dBpvim

Y
o N W M/"N\NJ
me

20 dBuv/m
15 dBuv/m
Start 8.0 GHz 10001 pts Stop 18.0 GHz
—
05/14/2019
i | Measuring...  WRRRALLLD W6 A ]

Date: 14.MAY.2019 14:39:38

6.4.5. 8 to 18 GHz Vertical at 1 Meter
Spectrum [@]

Ref Level £0.00 dBpY/m Offset -9.54 dB8 & RBW 1 MHz

|& Att 0 de & SWT 10s VBW 10 MHz Mode Sweep Input DC
TDF

275-19 iRobot Terra RLA-Y1 A0A Board @ 1Rm View

Mi[1] 31.17 dBp¥/m
17.866500 GHz
55 dBpv/m

50 dBpv/m

45 depvim
FCC15.250 SUBPART C
40 depv/m

35 dBpv/m

30 dBpv/m A P

A=A

25 dBuv/m ot e A

M"'W h \
ED dBpv/m: Vm

15 depvim

Start 8.0 GHz 10001 pts Stop 18.0 GHz

I | Measuring..  WNNNNCD W@ DORROR

Date: 14.MAY.2019 14:32:15
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Test Number: 275-19R1

6. Measurement Data (continued)

6.4. Spurious Radiated Emissions (15.250 (d) (1), RSS-220 5.3.1 (d) continued)
6.4.6. 18 to 40 GHz Horizontal at 0.3 Meter

Spectrum I ':%1

Ref Level 50.00 dBpv/m Offset -15.56 d& & RBW 1 MHz

= Att 0de & SWT 22s VYBW 10 MHz Mode Sweep Input DC
TDF

[275-19 iRobot Terra RLA-Y1 AoA Board @1Rm View

Issue Date: 8/7/2019

M1[1] 29.15 dBpv/m
39.549500 GHz,
45 dBuv/m
40 dBpv/m
35 dBpvim
FCC P15.250 RMS LIMIT dBuv-m
30 dByiv/m e

25 dBpv/m - n/{\-

20 dBpv/m I 4 AVJWW
15 dendrty L A WUWW!\/U\N

10 dBpuv/m:

5 depvfm

Start 18.0 GHz 22001 pts Stop 40.0 GHz

M | teasuring.. WRANNANCD W SULVERS

Date: 14.MAY.201% 15:12:40

6.4.7. 18 to 40 GHz Vertical at 0.3 Meter
Spectrum [@

Ref Level 5000 depv/m Offset -15.56 dB @ RBW 1 MHz

& Att 0Ode & SWT 22 5 VBW 10 MHz Mode Sweep Input DC
TDF

275-19 iRobot Terra RLA-Y1 AoA Board @1Rm View

M1[1] 29.02 dBp¥/m

39.540500 GHz
45 dBpv/im

40 dBpv/m

35 dBpv/m
FCC P15,250 RMS LIMIT dBuv-m
30 dBpv/m L

25 dBpv/m nf{\‘
w

20 depv/m T /V‘Nﬂv
15 ey A A AUW W‘N\V/MMW_I“\J

10 dBpv/m

5 dBpv/m

Start 18.0 GHz 22001 pts Stop 40.0 GHz

05/14/2019
[ R J Measuring... {URERRNED G 03:18:25 PM /%

Date: 14.MAY.2019 15:18:24
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Test Number: 275-19R1 Issue Date: 8/7/2019

6. Measurement Data (continued)
6.5. Spurious Radiated Emissions (RSS-220 5.3.1 (d) continued)
Requirement: The radiated emissions at or below 960 MHz from a device shall not

exceed the limits in Section 3.4. The radiated emissions above 960
MHz from a device shall not exceed the following average limits when
measured using a resolution bandwidth of 1 MHz:

The RMS average measurement is based on the use of a spectrum
analyzer with a resolution bandwidth of 1 MHz, an RMS detector, and
a 1 millisecond or less averaging time.

The EIRP in terms of dBm, can be converted to a field strength, in
dBuV/m at 3 Meters by adding 95.2.

Frequency EIRP EIRP at 3 Meters
(MHz) (dBm) (dBuVv/m)
960 - 1610 -75.3 19.9
1610 — 4750 -70.0 25.2
4750 — 10,600 -41.3 53.9
Above 10,600 -61.3 33.9
Frequency Range: 960 MHz to 8 GHz
Measurement Distance: 1 Meter
EMI Receiver IF Bandwidth: 1 MHz
EMI Receiver Avg Bandwidth 10 MHz

Detector Function:

Notes:

RMS 1 mS Average as defined in Annex
Section 4(b)

Measurements made from 960 MHz to 8 GHz were made in a semi-
anechoic chamber at 1 Meter using a -9.54 dB distance offset was
programmed into the spectrum analyzer.

Measurement data above 8 GHz for Channel 5 is provided in plots
6.4.8 t0 6.4.13 on the previous pages.

The narrow band spikes in the frequency range of 960 MHz to 4.75
GHz are due to the digital circuitry and subjected to the spurious
emissions limit of 500 pV / m at 3 meters or 54 dBuV / m.
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CERTIFICATE NUMBER: 1673.01

Issue Date: 8/7/2019

6. Measurement Data (continued)

6.5. Spurious Radiated Emissions (RSS-220 5.3.1 (d)) continued)
6.5.1. 960 MHz to 8 GHz Horizontal at 1 Meter
(Spocmam ) &

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

= Att 9db & SWT 7 s @ ¥YBW 10 MHz
TDF

Mode Sweep Input DC

[275-19 iRobot Terra RLA-Y1 AoA Board @1Rm View

M1[1] 36.95 dBpVY/m
6.614700 GHz
55 dBuv/m

50 depv/m

45 dppv/m

40 dBpv/m

35 dBpv/m

[

25 dBpv/m ‘

5

I
1

ic R55-220 5.3.10 RMS LI

o—
o —

I
Start 960.0 MHz 7041 pts Stop 8.0 GHz
1-[ ) Measuring..  @REREEAAD W 0LS100PM

Date: 14.MAY.2019 13:50:5%

6.5.2. 960 MHz to 8 GHz Vertical at 1 Meter
Spectrum | [@

Ref Level 60.00 dBpv/m Offset -0.54 dB @ RBW 1 MHz

= Att odB & SWT 75 @ VBW 10 MHz
TDF

[275-19 iRobat Terra RLA-Y1 Aok Board @1Rm View

Mode Sweep Input DC

mM1[1] 46.96 dBpY /m
6.584700 GHz
55 dBpv/m

50 depv/m

45 depv/m

Y
.

40 depv/m ’I‘r \

35 depv/m ‘(“

30 dep/m / \

25 Fﬂuv m | | f \

IC R35-220 5.3.10 RMS LIMIT D|E-‘|J‘-.’ M UJ s k,w“\)“"‘kwm‘*‘)rd ww
il b1 T

Start 960.0 MHz 7041 pts Stop 8.0 GHz

e 0571472019
T | Measuring...  GRARANEED W 01505 M

Date: 14.MAY.2019 13:59:52
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Test Number: 275-19R1 Issue Date: 8/7/2019

6. Measurement Data (continued)
6.5. Spurious Radiated Emissions in GPS Bands (15.250 (d) (2), RSS-220 5.3.1 (e))
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) (dBuV/m)

1164 - 1240 -85.3 9.9

1559 - 1610 -85.3 9.9

6.5.1. Measurement & Equipment Setup

EMI Receiver IF Bandwidth: 1 kHz
EMI Receiver Avg Bandwidth: 10 kHz
Detector Function: RMS

6.5.2. Test Procedure
Test measurements were made in accordance with ANSI C63.10:2013, American
National Standard for Testing Unlicensed Wireless Devices.

6.5.3. 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. At 3 Meters the -85.3 dBm limit is converted
to a field strength limit of 9.9 dBuV/m using a distance correction factor of 95.2.

A distance correction factor of -9.54 dB was entered into the analyzer as an offset
since the measurements were made at 1 meter.

The narrow band spikes in the frequency ranges of 1164 to 1240 MHz and 1559 to
1610 MHz are due to the digital circuitry and subjected to the spurious emissions
limit in Part 15.209 of 500 pV / m at 3 meters or 54 dBuV / m.
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Test Number: 275-19R1 Issue Date: 8/7/2019

6. Measurement Data (continued)

6.5. Spurious Radiated Emissions in GPS Bands (15.250 (d) (2), RSS-220 5.3.1 (e))
6.5.2 1164 to 1240 MHz Band

6.5.2.1 Horizontal Measurement Polarity 1164 to 1240 MHz
Spectrum [@]

Ref Level 40.00 depv/m Offset -9.54 dB & RBW 1 kHz

|& Att 2db & SWT 76 s YBW 10 kHz Mode Sweep Input DC
TOF

[275-19 iRobot Terra RLA-Y1 AcA Board @ 1Rm View

M1[1] 16.46 dBpY /m|
1.190401200 GHz|
35 depv/m

30 dBuV/im

25 depv/m

20 depvym

15 dBuifm

10-aBEMTD2 9.900 dBUV/I

S dBpv/m

0 dBpv/m

-5 dBpv/m:
Start 1,164 GHz 76001 pts Stop 1.24 GHz
[ ) Iy

Measuring...  UAREENND e 02231 7

Date: 14.MAY.2019 14:12:30

6.5.2.2 Vertical Measurement Polarity 1164 to 1240 MHz
Spectrum I [@

Ref Level 40.00 dBpY/m Offset -9.54 d8 @ RBW 1 kHz

|= Att 9de & SWT 76 s VBW 10 kHz
TDF

275-19 iRobot Terra RLA-Y1 Aoa Board @ 1Rm View

Mode Sweep Input DC

mM1[1] 21.01 dBp¥Y/m
1.190401200 GHz|
35 dBpv/m
30 dBpvfm
25 dBpvfm
M1
¥
20 dBpv/m
15 dBpv/m

10d8

HYRTD2 9.900 dBpv/m

S dBpsme

0 depv/m

-5 dBpv/m ‘

Start 1.164 GHz 76001 pts Stop 1.24 GHz
{ TI 05/14/2019

T
, Measuring... [ FBEEEREE i ] 02:07:27 PM %

Date: 14.MAY.Z2019 14:07:2&
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Test Number: 275-19R1

6. Measurement Data (continued)

6.5. Spurious Radiated Emissions in GPS Bands (15.250 (d) (2), RSS-220 5.3.1 (e))
6.5.3 1559 to 1610 MHz Band

6.5.3.1 Horizontal Measurement Polarity 1559 to 1610 MHz
Spectrum [@

Ref Level 40.00 depv/m Offset -9.54 dB @ RBW 1 kHz

| Att 9 de @ SWT S1s VBW 10 kHz Mode Sweep Input DC
TDF

[275-19 iRobot Terra RLA-Y1 Ao4 Board @1Rm View

Issue Date: 8/7/2019

mM1[1] 10.67 dBpVY/m|
1.574401200 GHz
35 dBuv/m

30 dBpvim

25 depvim

20 dBpvfm

15 depv/m

10-dBum
HV

D2 9,900 depv/m

S dBpv/m

0 dBpv/m

-5 dBpv/m
Start 1.559 GHz 51001 pts Stop 1.61 GHz

—
Measuring...  WRRRENLHD 6 nzl};muply: i
4

Date: 14.MAY.2019 14:109:11

6.5.3.2 Vertical Measurement Polarity 1559 to 1610 MHz
Spectrum [@]

Ref Level 40.00 dBpY/m Offset -9.54 dB8 @ RBW 1 kHz

|= Att 9de @ SWT 51s VBW 10 kHz Mode Sweep Input DC
TDF

275-19 iRobot Terra RLA-Y1 AoA Board @1Rm View

mMi[1] 5.34 dBpV/m)|
1.574401200 GHz|
35 dBpv/m

30 dBpv/m:

25 depv/m

20 dBpv/m:

15 dBpv/m

10-8BEV/MTD2 9.900 dBpv/m

S dBpv/me

0 depv/m

-5 dBpv/m
Start 1.559 GHz 51001 pts Stop 1.61 GHz
[ YI 05/14/2019

- "
) | Measuring...  ERANESNED i Pritaty iy

Date: 14.MAY.Z201% 14:25:11
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6. Measurement Data (continued)

6.6. RMS Power in a 1 MHz Bandwidth (15.250 (d) (1), RSS-220 5.3.1 (d))

Requirement: 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:

The RMS average measurement is based on the use of a spectrum
analyzer with a resolution bandwidth of 1 MHz, an RMS detector, and
a 1 millisecond or less averaging time.

The EIRP in terms of dBm, can be converted to a field strength, in
dBuVv/m at 3 Meters by adding 95.2.

Frequency EIRP EIRP at 3 Meters
(MHz) (dBm) (dBuv/m)
5925 - 7250 -41.3 53.9
Frequency Range: 6to7 GHz
Measurement Distance: 3 Meters
EMI Receiver IF Bandwidth: 1 MHz
EMI Receiver Avg Bandwidth 10 MHz

Detector Function:

RMS 1 mS Average
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Test Number: 275-19R1 Issue Date: 8/7/2019

6. Measurement Data (continued)
6.6. RMS Power in a 1 MHz Bandwidth (15.250 (d) (1), RSS-220 5.3.1 (d))
Requirement: The limit for operation in the 5925 to 7250 MHz band is -41.3 dBm EIRP.

. 1 . . Ant Ant [Turntable
Frtzth'er;cy AuIITCE Limit Margin Polarity| Height | Azimuth | Result
z
(dBpVv/m) (dBuv/m) (dB) HIV cm Deg
6.510 50.50 53.90 -3.40 \% 194 58 Compliant

Notes: * Antenna Factor (AF), Cable Factor (CF) and External Preamplifier Gain (PAG) have
been entered into the analyzer as transducer factors.

Equation (22) from ANSI C63.10-2013, EIRP = Emeas + 20 10g (dmeas) — 104.7; dmeas = 3
EIRP (dBM) = Emeas (dBUV/m) — 95.2

Amplitude® Limit Marain Ant Ant |Turntable
Fffzqelf_'ef;cy (dBm) (dBm) 9 Polarity| Height | Azimuth | Result
z
EIRP EIRP (dB) HV | cm Deg
6.510 -44.70 -41.30 -3.40 Y 194 58 Compliant

6.6.1. Plot of RMS Power at 3 Meters (Directional 16M PRF)

275-19 iRobot Terra t7 AocA

MultiView Spectrum -

Ref Level 70.00 dBuv/m ® RBW 1 MHz
@ Att 0dB & SWT 1= VBW 10MHz Mode Sweep
TOF

1 Frequency Sweep 1Rm Max
Limit Chefk PASS M1[1][50.50 dBpV/m
Line FCC P15-250 RMS LIMIT DBUV-M PASS 6.510000 GHz

65 By,

80 dBpv/m

55 dBpv/m
FCC P15-250 RMS [IMIT DBUY-M

50 depv/m

45 dBpv i \\/

40 depv/m ””J’/

35 e/
et

30 depv/m

25 dBpv/m

CF 6.5 GHz 1001 pts 100.0 MHz/ Span 1.0 GHz

. 07/08/2019
measuring... [[HERERNER e eI T

03:02:48 PM 07/08/2019
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6. Measurement Data (continued)

6.7. Peak Emissions in a 50 MHz Bandwidth (15.250 (d) (3), RSS-220 5.3.1 (g))

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.

The EIRP in terms of dBm, can be converted to a field strength, in
dBuV/m at 3 Meters by adding 95.2.

Frequency EIRP EIRP at 3 Meters
(MHz) (dBm) (dBuVv/m)
5925 - 7250 0 95.2
Frequency Range: 6to7 GHz
Measurement Distance: 3 Meters
EMI Receiver IF Bandwidth: 50 MHz
EMI Receiver Avg Bandwidth 80 MHz

Detector Function:

Peak, Max Held
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Test Number: 275-19R1

6. Measurement Data (continued)
6.7. Peak Emissions in a 50 MHz Bandwidth (15.250 (d) (3), RSS-220 5.3.1 (g))
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.

Issue Date: 8/7/2019

. 1 A . Ant Ant |Turntable
Fr?unHer;cy Amplitude Limit Margin Polarity| Height | Azimuth | Result
z
(dBuV/m) (dBpVv/m) (dB) HIV cm Deg
6.491 89.40 95.20 -5.80 \% 194 58 Compliant

Notes: * Antenna Factor (AF), Cable Factor (CF) and External Preamplifier Gain (PAG) have
been entered into the analyzer as transducer factors.

Equation (22) from ANSI C63.10-2013, EIRP = Epeas *+ 20 10g (dmeas) — 104.7; dmeas = 3
EIRP (dBM) = Emeas (dBHV/m) — 95.2

Amplitude® Limit Marain Ant Ant |Turntable
Fffzqu;'egcy (dBm) (dBm) 9 Polarity| Height | Azimuth | Result
z
EIRP EIRP (dB) HV | cm Deg
6.491 -5.80 0.00 -5.80 Y 194 58 Compliant

6.7.1 Plot of Peak Power at 3 Meters

275-19 iRobot Terra t7 AoA

MultiView Spectrum

Ref Level 100.00 dBpv/m ® RBW 50 MHz
@ Att 0dB SWT 1.01 ms ® VBW 80 MHz
TOF

Mode Swesp

1 Frequency Sweep

M1[1](89.40 dBuv/m
6.491000 GHz

Fosdepyy)

M1

a0 depv,

85 depv,

20 depv/m

75 depv,

70 depv,

T

60 depv/m

55 dBpv,

Span 1.0 GHz

e 07/08/2019
03:32:57 PM

1001 pts 100.0 MHz/

CF 6.5 GHz

Measuring...

03:32:57 PM 07/08/2019
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6. Measurement Data (continued)
6.8 Conducted Emissions Test Setup

6.8.1. Regulatory Limit: FCC Part 15.207, RSS-Gen

Frequency Range Limits
| M Hyz) : (dBuY)
Quasi-Peak Average
0.15to 0.50 66 to 56* 56 to 46*
0.50t0 5.0 56 46
5.0to 30.0 60 50
* Decreases with the logarithm of the frequency.

6.8.2 Measurement Equipment and Software Used to Perform Test

Device Manufacturer Model No. Serial No. Cal Due
EMI Receiver Hewlett Packard 8546A 3330A00115 9/12/2020
RF Filter Section Hewlett Packard 85460A 3325A00121 9/12/2020
EMI Receiver Rohde & Schwarz ESR7 101156 9/10/2020
LISN EMCO 3825/2 9109-1860 9/10/2019
Manufacturer Software Description Title/Model # Rev.
Compliance . Test Report
Worldwide Test Report Generation Software Generator 1.0

6.8.3. Measurement & Equipment Setup

Test Date: 8/1/2019

Test Engineer: Mark R. McSweeney

Site Temperature (°C): 22.2

Relative Humidity (%oRH): 45.3

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

6.8.4. 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)
6.9 Conducted Emissions Test Results
6.9.1. 120 Volts, 60 Hz Phase

Test No.: 275-19, 120 Volts, 60 Hz Phase FCC,Class B
80
70
—
60
o '-h..“‘h
—
50 »
[ |
gy 0 =TT 0 T T 1 i
30 - -

1 1 Freguency (MHz) 10 100
QP QP QP Avg Avg Avg
| "k AmDp Amp Limit Margin Amp Limit Margin Comments

MHz) | @BWY) | @Buv) | @Buv) | (@B) | @Buv) | @BuvY) | (dB)
.1860 51.81 50.09 64.21 -14.12 31.73 54.21 -22.48
.2018 53.16 50.60 63.54 -12.94 37.19 53.54 -16.35
.2805 44.32 41.69 60.80 -19.11 31.20 50.80 -19.60
.3053 46.17 40.89 60.10 -19.21 27.42 50.10 -22.68
.3728 40.62 36.52 58.44 -21.92 22.37 48.44 -26.07
4043 43.68 41.24 57.76 -16.52 25.48 47.76 -22.28
.4650 42.60 41.10 56.60 -15.50 26.07 46.60 -20.53
.5055 43.88 40.79 56.00 -15.21 27.51 46.00 -18.49
5573 38.96 36.30 56.00 -19.70 20.64 46.00 -25.36
.6068 43.28 41.16 56.00 -14.84 26.89 46.00 -19.11
.6540 42.52 40.45 56.00 -15.55 24.92 46.00 -21.08
.7103 39.26 34.94 56.00 -21.06 22.60 46.00 -23.40
7733 41.41 37.41 56.00 -18.59 21.68 46.00 -24.32
.8093 43.82 41.21 56.00 -14.79 25.82 46.00 -20.18
.8385 43.23 40.82 56.00 -15.18 23.71 46.00 -22.29
.8835 40.68 35.53 56.00 -20.47 19.54 46.00 -26.46
.9105 40.55 37.91 56.00 -18.09 21.35 46.00 -24.65
.9645 42.27 38.93 56.00 -17.07 21.48 46.00 -24.52
.9825 43.19 38.52 56.00 -17.48 21.85 46.00 -24.15

1.0118 44.63 42.27 56.00 -13.73 25.81 46.00 -20.19
1.2143 45.16 42.31 56.00 -13.69 27.92 46.00 -18.08
1.4145 45.43 43.01 56.00 -12.99 28.85 46.00 -17.15
2.5755 46.06 40.31 56.00 -15.69 20.82 46.00 -25.18
4.6703 41.69 37.23 56.00 -18.77 23.38 46.00 -22.62
9.4988 54.18 46.92 60.00 -13.08 36.61 50.00 -13.39

14.9528 41.97 35.18 60.00 -24.82 26.95 50.00 -23.05

15.6615 41.76 35.59 60.00 -24.41 27.67 50.00 -22.33

19.5788 25.78 20.16 60.00 -39.84 11.95 50.00 -38.05

23.1315 24.04 17.83 60.00 -42.17 13.22 50.00 -36.78

29.5035 27.09 20.12 60.00 -39.88 13.69 50.00 -36.31
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6. Measurement Data (continued)
6.9. Conducted Emissions Test Results (continued)

6.9.2. 120 Volts, 60 Hz Neutral

Test No.: 275-19, 120 Volts, 60 Hz Neutral FCC,Class B
80
70
~—
60
o '-h..“‘.‘h‘-
e
50 == =2
— .“‘-
dBpv 40 14 T B T 14
a0 - i Ed
20 = HE =
10 ==
0
A 1 Freguency (MHz) 10 100
QP QP QP Avg Avg Avg
BRIl Pk Amp Amp Limit Margin Amp Limit Margin Comments

MHz) | @BWY) | @Buv) | @Buv) | (@B) | @Bwv) | @BuvY) | (dB)
.1950 53.44 49.41 63.82 -14.41 34.29 53.82 -19.53
.2670 47.18 45.07 61.21 -16.14 34.40 51.21 -16.81
.2918 48.90 44.58 60.47 -15.89 32.01 50.47 -18.46
.3908 41.05 36.04 58.05 -22.01 19.91 48.05 -28.14
4875 42.89 37.88 56.21 -18.33 20.85 46.21 -25.36
.5865 35.46 27.98 56.00 -28.02 10.74 46.00 -35.26
.6833 39.56 28.05 56.00 -27.95 14.88 46.00 -31.12
.7800 40.95 33.34 56.00 -22.66 15.22 46.00 -30.78
.8768 41.25 38.61 56.00 -17.39 21.72 46.00 -24.28
.9758 46.69 44.23 56.00 -11.77 26.03 46.00 -19.97

1.1715 46.88 44.14 56.00 -11.86 26.81 46.00 -19.19
2.4698 46.32 41.21 56.00 -14.79 25.01 46.00 -20.99
4.5060 43.24 38.78 56.00 -17.22 25.47 46.00 -20.53
9.4605 55.08 48.94 60.00 -11.06 38.61 50.00 -11.39

14.7818 42.04 36.27 60.00 -23.73 27.54 50.00 -22.46

16.3500 42.79 37.03 60.00 -22.97 30.80 50.00 -19.20

20.9760 30.90 23.87 60.00 -36.13 18.65 50.00 -31.35

25.5368 23.27 14.29 60.00 -45.71 6.63 50.00 -43.37
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6. Measurement Data (continued)
6.10. 99% Emission Bandwidth (RSS-GEN 6.7)

Requirement: The occupied bandwidth shall be reported for all equipment in addition to
the specified bandwidth required in the applicable RSSs RSS-Gen,
Section 6.7.

Test Note: The resolution bandwidth (RBW) shall be in the range of 1% to 5% of the
actual occupied / x dB bandwidth and the video bandwidth (VBW) shall
not be smaller than three times the RBW value. Video averaging is not
permitted.

The detector of the spectrum analyzer shall be set to “Sample”.
However, a peak, or peak hold, may be used in place of the sampling
detector since this usually produces a wider bandwidth than the actual
bandwidth (worst-case measurement). Use of a peak hold (or “Max
Hold”) may be necessary to determine the occupied / x dB bandwidth if
the device is not transmitting continuously.

6.10.1 Plot of 99% Emission Bandwidth

275-19 iRobot Terra t7 AocA

MultiView Spectrum -

Ref Level 90.00 dBuv/m @ RBW 10 MHz
@ Att 0dB SWT 1.01 ms ® VBW 40 MHz Mode Sweep
TOF

1 Occupied Bandwidth

M1[1]/81.32 dBpV/m
6.510000 GHz

85 dBpv/m

B
80 dBpv/m
MR A

7E dBpvV/m v w/\//v\/\;\ f
70 dEpv/m //'\(lv \W
&85 depv/m e

M L% \’\;;\d‘h
60 dBpv/m w

ARt

50 dBpv/m

45 dBpv/m

CF 6.5 GH=z 1001 pts 100.0 MHz/ Span 1.0 GHz
2 Marker Table
[ Type |
1 6.51 GHz 81.32 dBpV/m Occ Bw 598.903430317 MHz
T1 1 6.200557 GHz 62.59 dBuv/m QOcc Bw Centroid 5.500008619 GHz
T2 1 5.79946 GHz 63.31 dBpv/m Occ Bw Freq Offset 3.619260893 kHz

Measuring... [THERNENEN L E;fﬂiﬁ“&;

03:18:34 PM 07/08/2019
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6. Measurement Data (continued)

6.11. Public Exposure to Radio Frequency Energy Levels (1.1307 (b)(1))

6.11.1 RF Exposure for devices that operate above 6 GHz

Requirements: 2.1093(b): A portable device is defined as a transmitting device
designed to be used so that the radiating structure(s) of the device is/are within 20
centimeters of the body of the user.

2.1093 (d): Portable devices that transmit at frequencies above 6 GHz are to be
evaluated in terms of the MPE limits specified 47 CFR 1.1310. Measurements and
calculations to demonstrate compliance with MPE Field strength or power density limits for
device operating above 6 GHz should be made at a minimum distance of 5 cm from the
radiating source.

1.1310, Table 1: Limits for Maximum Permissible Exposure (MPE), Section (B):
Limits for General Population/Uncontrolled Exposure for devices that operate between 1500
to 100,000 MHz is 1.0 mW/cm? using a 30 minute averaging time.

ISED RSS-102, Issue 5, Section 3: Devices operating above 6 GHz regardless of
the separation distance shall undergo an RF Exposure evaluation using IEEE C95.3.

ISED RSS-102 Section 4 Table 4 RF Field Strength Limits for Devices Used by the
General Public (Uncontrolled Environment) above 6000 MHz the limit is 10 W/m? using an
averaging time of 6 minutes.

Center ‘MPE DUT Output DUT Power Density FCC ISED
Frequency Distance Power Antenna Limit Limit
(GHz) (cm) (dBm) Gain (dBi)

mwiem® | wim® | (mwriem?) | (Wim2)

@) 2 ®) 4) ®) (6)

6.492 5 -5.80 0.0 0.0008372 | 0.0083724 1 10

OP + AG

PD = (4 x 1 x d?)

1. Reference CFR 2.1093(b): For purposes of this section, a portable device is defined as
a transmitting device designed to be used so that the radiating structure(s) of the device
is/are within 5 centimeters of the body of the user.

Measured Peak Power at 3 Meters from Section 6.7 of this test report.

Antenna Gain included in the measured values of Section 6.7

Power density is calculated from field strength measurement and antenna gain.
Reference CFR 1.1310, Table 1: Limits for Maximum Permissible Exposure (MPE),
Section (B): Limits for General Population/Uncontrolled Exposure.

Reference IC RSS-102 Section 4 Table 4 RF Field Strength Limits for Devices Used by
the General Public (Uncontrolled Environment) above 6000 MHz the limit is 10 W/m?

arwnN

IS
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6. Measurement Data (continued)
6.11. Public Exposure to Radio Frequency Energy Levels (1.1307 (b)(1))

6.11.2 RF Exposure for devices with simultaneous operation

Requirements: For devices that contain multiple transmitters that may operate
simultaneously an RF Exposure evaluation for that simultaneous transmission shall be
performed.

The EUT contains an WB transmitter operating at ~ 6.5 GHz, and a BLE/WiFi
Module operating in the 2.4 GHz and 5 GHz bands under FCC ID: UFEAXD-Y1. Using the
worst case data for the UWB and WiFi radios an estimation of RF Exposure at 5 cm has
been calculated in the table below. The BLE and 2.4 GHz WiFi share the same antenna and
the 2.4 GHz and 5 GHz radios cannot be operated simultaneously as described in the
modular filing.

Worse Case for the 2.4 GHz Radio was 802.11n-HT20 Mode of operation at 2.412 MHz.

DUT Peak
Center MPE Output DuT Power Density FCC FEED
Frequency Distance Power Antenna Limit Limit
(GHz) (cm) (dBm) Gain (dBi) (mWicm?) (W/m?2)
(mwicm® | (Wim?)
@ @ ® 4 ®) ©6)
6.491 5 -5.80 0.0 0.0008372 0.0083724 1 10
2.412 20 17.50 3.2 0.0231063 0.2310629 1 10
SUM 0.0239435 0.2394353 1 10
Worse Case for the 5 GHz Radio was 802.11n-HT20 Mode of operation at 5.500 MHz.
DUT Peak
Center _MPE Output DUT Power Density FCC ISED
Frequency Distance Power Antenna Limit Limit
(GHz) (cm) (dBm) Gain (dBi) (mwWicm?) (W/m?2)
(mwiem®) [ (wim?)
1) 2 3 4 ®) (6)
6.491 5 -5.80 0.0 0.0008372 0.0083724 1 10
5.500 20 17.50 3.51 0.0251033 0.2510326 1 10
SUM 0.0259405 0.2594050 1 10
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7. 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 the Federal Communications Commission (FCC) and Industry Canada
standards. Through our American Association for Laboratory Accreditation (A2LA) I1SO
Guide 17025:2005 Accreditation our test sites are designated with the FCC (designation
number US1091), Industry Canada (file number IC 3023A-1) and VCCI (Member number
3168) under registration number A-0274.

Compliance Worldwide is also designated as a Phase 1 CAB under APEC-MRA (US0132)
for Australia/New Zealand AS/NZS CISPR 22, Chinese-Taipei (Taiwan) BSMI CNS 13438
and Korea (RRA) KN 11, KN 13, KN 14-1, KN 22, KN 32, KN 61000-6-3, KN 61000-6-4.

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. A second conducted emissions site is also located in
the basement of the OATS site with a 2.3 x 2.5 meter ground plane and a 2.4 x 2.4 meter
vertical wall.

Both sites are designed to test products or systems 1.5 meters W x 1.5 meters L x 2.0
meters H, floor standing or table top.
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8. Test Images
8.1. Spurious and Harmonic Emissions — 30 kHz to 1 GHz Front
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Test Number: 275-19R1 Issue Date: 8/7/2019

8. Test Images
8.2. Spurious and Harmonic Emissions — 30 kHz to 30 MHz Rear
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Test Number: 275-19R1 Issue Date: 8/7/2019

8. Test Images
8.3. Spurious and Harmonic Emissions — 30 MHz to 1 GHz Rear
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8. Test Images
8.4. Spurious and Harmonic Emissions —1to 18 GHz Front
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8. Test Images
8.5. Spurious and Harmonic Emissions — 1 to 18 GHz Rear
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8. Test Images
8.6. Spurious and Harmonic Emissions — 18 to 40 GHz Side
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8. Test Images
8.7. Frequency Stability (Setup)
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8. Test Images
8.8. Frequency Stability (Setup)
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8. Test Images (continued)
8.9. Conducted Emissions, Front View
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8. Test Images (continued)
8.10. Conducted Emissions, Rear View
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