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Instructions

1. This test report shall not be partially reproduced without the written

consent of the laboratory.

2. The test results in this test report are only responsible for the samples

submitted
3. This test report is invalid without the seal and signature of the laboratory.

4. This test report is invalid if transferred, altered, or tampered with in any

form without authorization.

5. Any objection to this test report shall be submitted to the laboratory within

15 days from the date of receipt of the report.
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Address:

Minhang District, Shanghai City, China
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Trademark: BOIN

Model name: BYO1A

Series Model: N/A

Standards: FCC 47 CFR Part 15 Subpart C
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1 General Description

1.1 Description of the EUT

Product name:

Digital wireless hearing buds

Model name: BYO1A
Series Model: N/A
Model difference: N/A

Electrical rating:

Input: DC 5V/500mA
Battery: DC 3.7V 130mAh

Hardware version:

V1.30

Software version:

V1.0

Accessories:

Cable: USB changing cable 0.6m

Test sample(s) number:

MTi230307012-01S1001

RF specification:

Bluetooth version:

V5.0

Operation frequency:

2402 MHz ~ 2480 MHz

Modulation type:

GFSK, 11/4-DQPSK, 8DPSK

Antenna(s) information:

Antenna type: Ceramic Antenna
Antenna gain: 0.5 dBi

Maximum conducted
output power:

6.39 dBm

1.2 Description of test modes

1.2.1 Operation channel list

Channel Frc(e&l;'ezr;cy Channel Fr?&llj_'ezr)lcy Channel Fr((e&l;'ezr;cy Channel Fr?&lﬁ%cy
0 2402 20 2422 40 2442 60 2462
1 2403 21 2423 41 2443 61 2463
2 2404 22 2424 42 2444 62 2464
3 2405 23 2425 43 2445 63 2465
4 2406 24 2426 44 2446 64 2466
5 2407 25 2427 45 2447 65 2467
6 2408 26 2428 46 2448 66 2468
7 2409 27 2429 47 2449 67 2469
8 2410 28 2430 48 2450 68 2470
9 2411 29 2431 49 2451 69 2471
10 2412 30 2432 50 2452 70 2472
11 2413 31 2433 51 2453 71 2473
12 2414 32 2434 52 2454 72 2474

Address: 101, No.7, Zone 2, Xinxing Industrial Park, Fuhai Avenue, Xinhe Community, Fuhai Street, Bao’an District, Shenzhen, Guangdong, China
E-mail: mti@51mti.com

Tel: (86-755)88850135

Fax: (86-755) 88850136
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Channel Frt(a&t;'ezr)lcy Channel Fr?&tlj_'ezr;cy Channel Fr?&l;'ezr)lcy Channel Fr((a&tﬁezr;cy
13 2415 33 2435 53 2455 73 2475
14 2416 34 2436 54 2456 74 2476
15 2417 35 2437 55 2457 75 2477
16 2418 36 2438 56 2458 76 2478
17 2419 37 2439 57 2459 77 2479
18 2420 38 2440 58 2460 78 2480
19 2421 39 2441 59 2461 - -

Note: The test software provided by manufacturer is used to control EUT for working in engineering mode,

that enables selectable channel, and capable of continuous transmitting mode.

Mod Test Software BK32XX RF TEST
ode
Channel 2402MHz 2441MHz 2480MHz
GFSK 3 3 3
1/4-DQPSK Power setting 3 3 3
8DPSK 3 3 3
The test software:
RFTEST‘ |
COMM ~| S Close
Hw:zw oo 2 D% owenpe [ ] [Etresmede]
Power ﬁzl‘ I Hopping  Pocketpe  [ENENNN -] [ Coofg _

Serial port COM6 init OK

[CMD] singlewave test mode enable
n

set_scan_enable:0

Enter Dut mode...

OK

scan_enable_complete
unit_cmd_complete: 0 00

Serial port configration: baud: 115200, databits: 8, stopbits: 1, parity: 0

Address: 101, No.7, Zone 2, Xinxing Industrial Park, Fuhai Avenue, Xinhe Community, Fuhai Street, Bao’an District, Shenzhen, Guangdong, China

Tel: (86-755)88850135

Fax: (86-755) 88850136

Web: www.mtitest.com
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1.3 Test conditions

Environment of test site:

Temperature:

15°C~35°C

Humidity:

20 RH~75%RH

1.4 Description of support units

Support equipment list

Description Model Serial No. Manufacturer
/ / / /
Support cable list
Description Length (m) From To
/ / / /

Address: 101, No.7, Zone 2, Xinxing Industrial Park, Fuhai Avenue, Xinhe Community, Fuhai Street, Bao’an District, Shenzhen, Guangdong, China

Tel: (86-755)88850135

Fax: (86-755) 88850136
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2 Measurement uncertainty

Parameter Measurement uncertainty

AC power line conducted emission (9 kHz~30 MHz) +2.5dB
Occupied Bandwidth +3 %

Conducted RF output power +0.16 dB
Conducted spurious emissions +0.21 dB
Radiated emission (9 kHz ~ 30 MHz) +4.0 dB
Radiated emission (30 MHz~1 GHz) +4.2 dB
Radiated emission (above 1 GHz) +4.3 dB

Note: the measurement uncertainty is calculated and correspond to a factor k = 2 (which provide
confidence levels of 95.45 %)

Address: 101, No.7, Zone 2, Xinxing Industrial Park, Fuhai Avenue, Xinhe Community, Fuhai Street, Bao’an District, Shenzhen, Guangdong, China
Tel: (86-755)88850135 Fax: (86-755) 88850136 Web: www.mtitest.com E-mail: mti@51mti.com
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3 Summary of Test Result

No. FCC reference Description of test Result
1 [8§15.203 Antenna requirement Pass
2 |815.207 AC power line conducted emissions N/A
3 §51.2629%71(g.)1205 Radiated spurious emissions Pass
4 |815.247(a)(1) 20dB emission bandwidth Pass
5 |815.247(b)(1) Maximum conducted output power Pass
6 |§15.247(a)(1) Carrier Frequencies Separation Pass
7 |815.247(a)(1) Time of occupancy Pass
8 |815.247(a)(1) Number of hopping channels Pass
9 [8§15.247(d) Band edge (Conducted) Pass
10 (8§ 15.247(d) Conducted spurious emissions Pass

Notes:

N/A means not applicable.

Since the EUT cannot be operating while charging, therefore AC power line conducted emissions test is

not required.

Address: 101, No.7, Zone 2, Xinxing Industrial Park, Fuhai Avenue, Xinhe Community, Fuhai Street, Bao’an District, Shenzhen, Guangdong, China
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4 Test Laboratory

Test laboratory: Shenzhen Microtest Co., Ltd.

101, No.7, Zone 2, Xinxing Industrial Park, Fuhai Avenue, Xinhe Community,

Test site location: Fuhai Street, Bao’an District, Shenzhen, Guangdong, China

Telephone: (86-755)88850135

Fax: (86-755)88850136

CNAS Registration No.: |CNAS L5868

FCC Registration No.: 448573

Address: 101, No.7, Zone 2, Xinxing Industrial Park, Fuhai Avenue, Xinhe Community, Fuhai Street, Bao’an District, Shenzhen, Guangdong, China
Tel: (86-755)88850135 Fax: (86-755) 88850136 Web: www.mtitest.com E-mail: mti@51mti.com
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5 Equipment List

No. Equipment Manufacturer Model Serial No. | Cal.date | Cal. Due
MTi-E002 EMI Test Receiver R&S ESCI3 101368 2023/04/26 | 2024/04/25
MTi-E002 EMI Test Receiver R&S ESCI3 101368 2022/05/05 | 2023/05/04
MTi-E023 |Artificial power network Schwarzbeck NSLK8127 NSLg£5131127# 2023/05/05 | 2024/05/04
MTi-E023 |Artificial power network Schwarzbeck NSLK8127 NSLg£5131127# 2022/05/05 | 2023/05/04
MTi-E025 |Artificial power network Schwarzbeck NSLK8127 8127183 |2023/05/05 | 2024/05/04
MTi-E025 |Artificial power network Schwarzbeck NSLK8127 8127183 |2022/05/05 | 2023/05/04
MTI-E043 EMI test receiver R&S ESCI7 101166 2023/04/26 | 2024/04/25
MTI-E043 EMI test receiver R&S ESCI7 101166 2022/05/05 | 2023/05/04
MTI-E046 | Active Loop Antenna Schwarzbeck FMZB 1519 B 00044 2021/05/30 | 2024/05/29
MTI-EO044 | Broadband antenna Schwarzbeck VULB9163 9163-1338 |2021/05/30 | 2024/05/29
MTI-E045 Horn antenna Schwarzbeck BBHA9120D | 9120D-2278 | 2021/05/30 | 2024/05/29
MTI-EO047 Pre-amplifier Hewlett-Packard 8447F 3113A06184 | 2023/04/26 | 2024/04/25
MTI-E047 Pre-amplifier Hewlett-Packard 8447F 3113A06184 | 2022/05/05 | 2023/05/04
MTI-E048 Pre-amplifier Agilent 8449B 3008A01120 | 2023/05/05 | 2024/05/04
MTI-EO048 Pre-amplifier Agilent 8449B 3008A01120 | 2022/05/05 | 2023/05/04
MTi-E120 | Broadband antenna Schwarzbeck VULB9163 9163-1419 |2021/05/30 | 2024/05/29
MTi-E121 Pre-amplifier Hewlett-Packard 8447D 294409365 | 2023/05/05 | 2024/05/04
MTi-E121 Pre-amplifier Hewlett-Packard 8447D 2944A09365 | 2022/05/05 | 2023/05/04
MTi-E123 Pre-amplifier Agilent 8449B 3008A04723 | 2023/05/05 | 2024/05/04
MTi-E123 Pre-amplifier Agilent 8449B 3008A04723 | 2022/05/05 | 2023/05/04
MTi-E135 Horn antenna Schwarzbeck BBHA 9170 00987 2021/05/30 | 2024/05/29
MTi-E136 Pre-amplifier Space-Dironics | =" 0840 210405001 | 2023/05/05 | 2024/05/04
MTi-E136 Pre-amplifier Space-Dtronics EWL'_A‘(;\I 41584OG 210405001 |2022/05/05 | 2023/05/04
MTi-E062 | PXA Signal Analyzer Agilent N9030A MY51350296 | 2023/04/26 | 2024/04/25
MTi-E062 | PXA Signal Analyzer Agilent N9030A MY51350296 | 2022/05/05 | 2023/05/04
MTi-E067 RF Control Unit Tonscend JS0806-1 19D8060152 | 2023/04/26 | 2024/04/25
MTi-E067 RF Control Unit Tonscend JS0806-1 |19D8060152 | 2022/05/05 | 2023/05/04
MTi-E068 RF Control Unit Tonscend JS0806-2 19D8060153 | 2023/04/26 | 2024/04/25

Address: 101, No.7, Zone 2, Xinxing Industrial Park, Fuhai Avenue, Xinhe Community, Fuhai Street, Bao’an District, Shenzhen, Guangdong, China
Web: www.mtitest.com
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MTi-E068 | RF Control Unit Tonscend JS0806-2 | 19D8060153 | 2022/05/05 | 2023/05/04
MTi-E0s9 | Band g?éi%t Filter Tonscend JS0806-F | 19D8060160 | 2023/05/05 | 2024/05/04
MTi-E069 | Band gféi‘g Filker Tonscend JS0806-F | 19D8060160 | 2022/05/05 | 2023/05/04
EMI Measurement EZ-EMC Ver.
MTI-E010S oo Farad MEC-aAL / / /
TS®JS1120
MTI-E014S RF Test System Tonscend V2.6.88.0330 / / /

Note: the calibration interval of the test equipment is 12 or 24 months and the calibrations are traceable to
international system unit(SlI)

Address: 101, No.7, Zone 2, Xinxing Industrial Park, Fuhai Avenue, Xinhe Community, Fuhai Street, Bao’an District, Shenzhen, Guangdong, China
Web: www.mtitest.com

Tel: (86-755)88850135
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E-mail: mti@51mti.com
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6 Test Result
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 with the provisions of this section. The manufacturer may design the unit so that a
broken antenna can be replaced by the user, but the use of a standard antenna jack or electrical
connector is prohibited. This requirement does not apply to carrier current devices or to devices operated
under the provisions of 88§15.211, 15.213, 15.217, 15.219, 15.221, or §15.236. Further, this requirement
does not apply to intentional radiators that must be professionally installed, such as perimeter protection
systems and some field disturbance sensors, or to other intentional radiators which, in accordance with
815.31(d), must be measured at the installation site. However, the installer shall be responsible for
ensuring that the proper antenna is employed so that the limits in this part are not exceeded.

Description of the antenna of EUT
The antenna of the EUT is permanently attached.
Conclusion:

The EUT complies with the requirement of § 15.203.

Address: 101, No.7, Zone 2, Xinxing Industrial Park, Fuhai Avenue, Xinhe Community, Fuhai Street, Bao’an District, Shenzhen, Guangdong, China
Tel: (86-755)88850135 Fax: (86-755) 88850136 Web: www.mtitest.com E-mail: mti@51mti.com
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6.2 AC power line conducted emissions

6.2.1 Limits
Frequency Detector type Limit-Quasi-peak Limit-Average
(MHz) / Bandwidth dBpVvV dBupVv
0.15-0.5 66 to 56 56 to 46
0.5-5 Average / 9 kHz 56 46
5-30 60 50

Note 1: the limit decreases with the logarithm of the frequency in the range of 0.15 MHz to 0.5 MHz.
6.2.2 Test Procedures

a) Test method: ANSI C63.10-2013 Section 6.2.

b) The EUT is connected to the main power through a line impedance stabilization network (LISN). All
support equipment is powered from additional LISN(s).

¢) Emissions were measured on each current carrying line of the EUT using an EMI test receiver
connected to the LISN powering the EUT.

d) The test receiver scanned from 150 kHz to 30 MHz for emissions in each of the test modes described
in ltem 1.2.

e) The test data of the worst-case condition(s) was recorded.

6.2.3 Test setup

Vertical Ground

/ Reference Plane / Test Receiver
l~t—— = JEUT & 1
H o O © O
A0am Support Units o . Yl 2 2 o o
| 80 cm | |
LISN h
] ] | " & N
N T

\Horizontal Ground

Reference Plane
For the actual test configuration, please refer to the related item — Photographs of the test setup.
6.2.4 Test Result

Notes:

Since the EUT cannot be operating while charging, therefore AC power line conducted emissions test is
not required.

Address: 101, No.7, Zone 2, Xinxing Industrial Park, Fuhai Avenue, Xinhe Community, Fuhai Street, Bao’an District, Shenzhen, Guangdong, China
Tel: (86-755)88850135 Fax: (86-755) 88850136 Web: www.mtitest.com E-mail: mti@51mti.com
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6.3 Radiated spurious emission
6.3.1 Limits

§ 15.247 (d) In any 100 kHz 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 shall be at least 20 dB below that in the 100 kHz bandwidth within the band that
contains the highest level of the desired power, based on either an RF conducted or a radiated
measurement, provided the transmitter demonstrates compliance with the peak conducted power limits. If
the transmitter complies with the conducted power limits based on the use of RMS averaging over a time
interval, as permitted under paragraph (b)(3) of this section, the attenuation required under this paragraph
shall be 30 dB instead of 20 dB. Attenuation below the general limits specified in § 15.209(a) is not
required. In addition, radiated emissions which fall in the restricted bands, as defined in § 15.205(a), must
also comply with the radiated emission limits specified in § 15.209(a) (see 8§ 15.205(c)).

§ 15.209 Radiated emission limits; general requirements.

Frequency Field strength Measurement distance
(MH2) (microvolts/meter) (meters)
0.009-0.490 2400/F(kHz) 300
0.490-1.705 24000/F(kHz) 30
1.705-30.0 30 30
30-88 100 3
88-216 150 3
216-960 200 3
Above 960 500 3

Note 1: the tighter limit applies at the band edges.

Note 2: the emission limits shown in the above table are based on measurements employing a CISPR
quasi-peak detector except for the frequency bands 9-90 kHz, 110-490 kHz and above 1000 MHz.
Radiated emission limits in these three bands are based on measurements employing an average
detector

§ 15.35 (b) requirements:

When average radiated emission measurements are specified in this part, including average emission
measurements below 1000 MHz, there also is a limit on the peak level of the radio frequency emissions.
Unless otherwise specified, e.g., see 88 15.250, 15.252, 15.253(d), 15.255, 15.256, and 15.509 through
15.519, the limit on peak radio frequency emissions is 20 dB above the maximum permitted average
emission limit applicable to the equipment under test.

Address: 101, No.7, Zone 2, Xinxing Industrial Park, Fuhai Avenue, Xinhe Community, Fuhai Street, Bao’an District, Shenzhen, Guangdong, China
Tel: (86-755)88850135 Fax: (86-755) 88850136 Web: www.mtitest.com E-mail: mti@51mti.com
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According to ANSI C63.10-2013, the tests shall be performed in the frequency range shown in the

following table:

Frequency range of measurements for unlicensed wireless device

Lowest frequency generated in the device

Upper frequency range of measurement

9 kHz to below 10 GHz

10th harmonic of highest fundamental frequency or
to 40 GHz, whichever is lower

At or above 10 GHz to below 30 GHz

5th harmonic of highest fundamental frequency or to
100 GHz, whichever is lower

At or above 30 GHz

5th harmonic of highest fundamental frequency or to
200 GHz, whichever is lower, unless otherwise
specified

Frequency range of measurements for unlicensed wireless device with digital device

Highest frequency generated or used in the device
or on which the device operates or tunes

Upper frequency range of measurement

Below 1.705 MHz 30 MHz

1.705 MHz to 108 MHz 1000 MHz
108 MHz to 500 MHz 2000 MHz
500 MHz to 1000 MHz 5000 MHz

Above 1000 MHz

5th harmonic of the highest frequency or 40 GHz,

whichever is lower

Address: 101, No.7, Zone 2, Xinxing Industrial Park, Fuhai Avenue, Xinhe Community, Fuhai Street, Bao’an District, Shenzhen, Guangdong, China

Tel: (86-755)88850135 Fax: (86-755) 88850136

Web: www.mtitest.com E-mail: mti@51mti.com
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6.3.2 Test setup
Below 30MHz

EUT&

3m

Turn Table

............ -

Ground Plan

Test Receiver

A —

O 0 OO0
ey 0 0 0 o=
30MHz~1GHz
Ant. Tower 1-4m
Variable
3m .
EUT& P“““““““‘#
Support Units
7
,,\\ ........ Turn Table
80cm
|
Ground Plane
Test Receiver
1
LR
Above 1GHz

Ant. Tower

/E u| 1-4m

*\’A - Variable
EUT& L 3m NS

Support Units < i /

E’—E]

Absorber

Ground Plane
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For the actual test configuration, please refer to the related item — Photographs of the test setup.
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6.3.3 Test procedure

a) Test method: ANSI C63.10-2013 Section 6.3, 6.4, 6.5, 6.6, 6.10.

b) The EUT is placed on an on-conducting table 0.8 meters above the ground plane for measurement
below 1GHz, 1.5 meters above the ground plane for measurement above 1GHz.

¢) Emission blew 18 GHz were measured at a 3 meters test distance, above 18 GHz were measured at
1-meter test distance with the application of a distance correction factor

d) 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.

KDB 558074 D01 15.247 Meas Guidance v05r02

The use of a duty cycle correction factor (DCCF) is permitted for calculating average radiated field
strength emission levels for an FHSS device in 15.247. This DCCF can be applied when the unwanted
emission limit is subject to an average field strength limit (e.g., within a Government Restricted band) and
the conditions specified in Section 15.35(c) can be satisfied. The average radiated field strength is
calculated by subtracting the DCCF from the maximum radiated field strength level as determined
through measurement. The maximum radiated field strength level represents the worst-case (maximum
amplitude) RMS measurement of the emission(s) during continuous transmission (i.e., not including any
time intervals during which the transmitter is off or is transmitting at a reduced power level). It is also
acceptable to apply the DCCF to a measurement performed with a peak detector instead of the specified
RMS power averaging detector. Note that Section 15.35(c) specifies that the DCCF shall represent the
worst-case (greatest duty cycle) over any 100 msec transmission period.

Test instrument setup

Frequency Test receiver / Spectrum analyzer setting
9 kHz ~ 150 kHz Quasi Peak / RBW: 200 Hz
150 kHz ~ 30 MHz Quasi Peak / RBW: 9 kHz
30 MHz ~ 1 GHz Quasi Peak / RBW: 120 kHz
Above 1 GHz Peak / RBW: 1 MHz, VBW: 3MHz, Peak detector
AVG / RBW: 1 MHz, VBW: 1/T, Peak detector

6.3.4 Test results
Notes:

The amplitude of spurious emissions which are attenuated more than 20 dB below the limits are not
reported.

All modes of operation of the EUT were investigated, and only the worst-case results are reported.
There were no emissions found below 30MHz within 20dB of the limit.

Calculation formula:
Measurement (dBuV/m) = Reading Level (dBuV) + Correct Factor (dB/m)
Over (dB) = Measurement (dBuV/m) — Limit (dBuV/m)
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Radiated emissions between 30MHz — 1GHz

Test mode: TX 3DH5-2402 Polarization: Horizontal

Power supply: DC 3.7V Test site: RE chamber 2

80.0 dBu¥/m

70

50 FCC 15C Radiation Below 1GHz
50 I-

4 ]
40 | 5 4 a

30
20
10
0
-10
-20

-30

-40
30,000 60,000 50,000 {MHz) 300,000 &00.000 1000.0

Reading Correct Measure-
No. Mk.  Freq. Level Factor ment Limit  Over

MHz dBuV dB dBuV/m dBuV/m dB Detector
1 67.2022 4418 -11.591 32.67 40.00 -7.33 QP
2 83.8156 44 38 -11.36 33.02 40.00 -6.98 QP
3 143.8295 48.70 -12.71 35.99 4350 -7.51 QP
4 263.8190 46.84 -8.00 38.84 46.00 -7.16 QP
5
6

312.1794 46.26 -7.59 38.67 46.00 -7.33 QP
* 517.2480 44 .07 -4.98 39.09 46.00 -6.91 QP
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Radiated emissions between 30MHz — 1GHz

Test mode: TX 3DH5-2402 Polarization: Vertical

Power supply: DC 3.7V Test site: RE chamber 2

80.0 dBu¥/m

70

50 FCC 15C Radiation Below 1GHz

50 [

40 | 4 ]

il
HL
{=r]

30
20
10
0
-10
-20

-30

-40
30,000 60,000 50,000 {MHz) 300,000 &00.000 1000.0

Reading Correct Measure-
No. Mk.  Freq. Level Factor ment Limit  Over

MHz dBuV dB dBuV/m dBuV/m dB Detector
1 47.8260 40.14 -9.32 30.82 40.00 -9.18 QP
2 "  63.3132 45.27 -11.36 33.91 40.00 -6.09 QP
3 143.8295 48.14 -12.71 35.43 43.50 -8.07 QP
4 180.0165 47.30 -10.98 36.32 43.50 -7.18 QP
5
6

287.9904 46.75 -8.07 38.68 46.00 -7.32 QP
588.9051 35.86 -2.82 33.04 46.00 -12.96 QP
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Radiated emissions 1 GHz ~ 25 GHz
Frequency REZ‘S;TQ ?:(;rgfocrt Measutremen Limits Over Detector Polarization
(MHZ2) (dBuV) (dB/m) (dBuV/m) | (dBpV/m) (dB) Peak/AVG HIV
8DPSK - 2402 MHz TX mode
4804.000 42.58 0.74 43.32 74.00 -30.68 Peak \%
4804.000 36.47 0.74 37.21 54.00 -16.79 AVG \%
7206.000 41.49 6.02 47.51 74.00 -26.49 Peak \%
7206.000 35.24 6.02 41.26 54.00 -12.74 AVG \%
9608.000 41.39 5.88 47.27 74.00 -26.73 Peak \%
9608.000 35.25 5.88 41.13 54.00 -12.87 AVG \%
4804.000 44.09 0.74 44.83 74.00 -29.17 Peak H
4804.000 37.55 0.74 38.29 54.00 -15.71 AVG H
7206.000 40.82 6.02 46.84 74.00 -27.16 Peak H
7206.000 34.43 6.02 40.45 54.00 -13.55 AVG H
9608.000 41.63 5.88 47.51 74.00 -26.49 Peak H
9608.000 35.41 5.88 41.29 54.00 -12.71 AVG H
8DPSK - 2441 MHz TX mode
4882.000 44.27 1.05 45.32 74.00 -28.68 Peak \%
4882.000 38.20 1.05 39.25 54.00 -14.75 AVG \%
7323.000 40.61 5.94 46.55 74.00 -27.45 Peak \%
7323.000 34.42 5.94 40.36 54.00 -13.64 AVG \%
9764.000 40.96 6.55 47.51 74.00 -26.49 Peak \%
9764.000 34.67 6.55 41.22 54.00 -12.78 AVG \%
4882.000 45.17 1.05 46.22 74.00 -27.78 Peak H
4882.000 39.10 1.05 40.15 54.00 -13.85 AVG H
7323.000 41.64 5.94 47.58 74.00 -26.42 Peak H
7323.000 35.35 5.94 41.29 54.00 -12.71 AVG H
9764.000 41.60 6.55 48.15 74.00 -25.85 Peak H
9764.000 35.56 6.55 42.11 54.00 -11.89 AVG H
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Frequency REZS;TQ CI::c;rcrteocrt Measutremen Limits Over Detector Polarization
(MHz) (dBuV) (dB/m) (dBuV/m) | (dBuV/m) (dB) Peak/AVG HIV

8DPSK - 2480 MHz TX mode

4960.000 43.39 1.50 44.89 74.00 -29.11 Peak \%
4960.000 36.95 1.50 38.45 54.00 -15.55 AVG \%
7440.000 40.67 5.61 46.28 74.00 -27.72 Peak \%
7440.000 34.54 5.61 40.15 54.00 -13.85 AVG \%
9920.000 40.78 6.10 46.88 74.00 -27.12 Peak \%
9920.000 34.23 6.10 40.33 54.00 -13.67 AVG \%
4960.000 45.34 1.50 46.84 74.00 -27.16 Peak H
4960.000 38.85 1.50 40.35 54.00 -13.65 AVG H
7440.000 40.41 5.61 46.02 74.00 -27.98 Peak H
7440.000 34.40 5.61 40.01 54.00 -13.99 AVG H
9920.000 40.75 6.10 46.85 74.00 -27.15 Peak H
9920.000 34.29 6.10 40.39 54.00 -13.61 AVG H
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Radiated emissions at band edge

Frequency REZ‘S;TQ Cltzgrgteocrt Measurement Limits Over Detector Polarization

(MHz) (dBuV) (dB/m) (dBpV/m) | (dBuV/m) (dB) Peak/AVG HIV

8DPSK - Low band-edge

(MHz) (dBuV) (dB/m) (dBpV/m) | (dBuV/m) (dB) Peak/AVG HIV
2310.000 47.15 -8.08 39.07 74.00 -34.93 Peak Vv
2310.000 37.34 -8.08 29.26 54.00 -24.74 AVG Vv
2390.000 47.58 -7.71 39.87 74.00 -34.13 Peak Vv
2390.000 37.60 -7.71 29.89 54.00 -24.11 AVG Vv
2310.000 47.51 -8.08 39.43 74.00 -34.57 Peak H
2310.000 37.22 -8.08 29.14 54.00 -24.86 AVG H
2390.000 48.01 -7.71 40.30 74.00 -33.70 Peak H
2390.000 37.87 -7.71 30.16 54.00 -23.84 AVG H

8DPSK - High band-edge

2483.500 62.56 -7.24 55.32 74.00 -18.68 Peak \%
2483.500 39.89 -7.24 32.65 54.00 -21.35 AVG \%
2500.000 48.38 -7.17 41.21 74.00 -32.79 Peak \%
2500.000 38.06 -7.17 30.89 54.00 -23.11 AVG Vv
2483.500 69.49 -7.24 62.25 74.00 -11.75 Peak H
2483.500 44.04 -7.24 36.80 54.00 -17.20 AVG H
2500.000 48.81 -7.17 41.64 74.00 -32.36 Peak H
2500.000 38.05 -7.17 30.88 54.00 -23.12 AVG H
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6.4 20dB emission bandwidth
6.4.1 Limits
None, for reporting purposes only.

6.4.2 Test setup

EUT

6.4.3 Test procedures
Test method: ANSI C63.10-2013 Section 6.9.2
6.4.4 Test results

Note: See the Appendix A

Spectrum
Analyzer
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6.5 Maximum conducted output power
6.5.1 Limits

For frequency hopping systems operating in the 2400-2483.5 MHz band employing at least 75
non-overlapping hopping channels, and all frequency hopping systems in the 5725-5850 MHz band: 1
watt. For all other frequency hopping systems in the 2400-2483.5 MHz band: 0.125 watts.

6.5.2 Test setup

Spectrum

EUT Analyzer

6.5.3 Test procedure
Test method: ANSI C63.10-2013 Section 7.8.5
6.5.4 Test results

Note: see the Appendix B

Address: 101, No.7, Zone 2, Xinxing Industrial Park, Fuhai Avenue, Xinhe Community, Fuhai Street, Bao’an District, Shenzhen, Guangdong, China
Tel: (86-755)88850135 Fax: (86-755) 88850136 Web: www.mtitest.com E-mail: mti@51mti.com



Microtest

O S Page 26 of 66 Report No.: MTi230307012-04E2

6.6 Carrier frequency separation
6.6.1 Limits

Frequency hopping systems shall have hopping channel carrier frequencies separated by a minimum of
25 kHz or the 20 dB bandwidth of the hopping 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

6.6.2 Test setup

Spectrum
Analyzer

EUT

6.6.3 Test procedure
Test method: ANSI C63.10-2013 Section 7.8.2
6.6.4 Test results

Note: see the Appendix C
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6.7 Time of occupancy
6.7.1 Limits

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.

6.7.2 Test setup

Spectrum

EUT Analyzer

6.7.3 Test procedure
Test method: ANSI C63.10-2013 Section 7.8.4

6.7.4 Test results

Note: see the Appendix D
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6.8 Number of hopping channels

6.8.1 Limit
Frequency hopping systems in the 2400-2483.5MHz band shall use at least 15 channels.

6.8.2 Test setup

Spectrum

EUT Analyzer

6.8.3 Test procedure
Test method: ANSI C63.10-2013 Section 7.8.3
6.8.4 Test results

Note: see the Appendix E
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6.9 Band edge (Conducted)
6.9.1 Limits

In any 100 kHz 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 shall be at least 20 dB below that in the 100 kHz bandwidth within the band that contains the
highest level of the desired power, based on either an RF conducted or a radiated measurement,
provided the transmitter demonstrates compliance with the peak conducted power limits. If the transmitter
complies with the conducted power limits based on the use of RMS averaging over a time interval, as
permitted under paragraph (b)(3) of this section, the attenuation required under this paragraph shall be 30
dB instead of 20 dB. Attenuation below the general limits specified in §15.209(a) is not required. In
addition, radiated emissions which fall in the restricted bands, as defined in 815.205(a), must also comply
with the radiated emission limits specified in 815.209(a) (see §15.205(c)).

6.9.2 Test setup

Spectrum

EUT Analyzer

6.9.3 Test procedure
Test method: ANSI C63.10-2013 Section 6.10.4
6.9.4 Test results

Note: see the Appendix F
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6.10 Conducted spurious emissions
6.10.1 Limits

In any 100 kHz 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 shall be at least 20 dB below that in the 100 kHz bandwidth within the band that contains the
highest level of the desired power, based on either an RF conducted or a radiated measurement,
provided the transmitter demonstrates compliance with the peak conducted power limits. If the transmitter
complies with the conducted power limits based on the use of RMS averaging over a time interval, as
permitted under paragraph (b)(3) of this section, the attenuation required under this paragraph shall be 30
dB instead of 20 dB. Attenuation below the general limits specified in 815.209(a) is not required. In
addition, radiated emissions which fall in the restricted bands, as defined in §15.205(a), must also comply
with the radiated emission limits specified in §15.209(a) (see §15.205(c)).

6.10.2 Test setup

Spectrum

EUT Analyzer

6.10.3 Test procedure

Test method: ANSI C63.10-2013 Section 7.8.8
6.10.4 Test results

Note: See the Appendix G

Address: 101, No.7, Zone 2, Xinxing Industrial Park, Fuhai Avenue, Xinhe Community, Fuhai Street, Bao’an District, Shenzhen, Guangdong, China
Tel: (86-755)88850135 Fax: (86-755) 88850136 Web: www.mtitest.com E-mail: mti@51mti.com



Microtest

O S Page 31 of 66 Report No.: MTi230307012-04E2

APPENDIX A: 20DB EMISSION BANDWIDTH

Test Result
Test Mode Antenna Fr‘[ﬁlﬁzr]my ZOFI\EI)HEZ?W

2402 1.014

DH5 Antl 2441 0.978
2480 1.035

2402 1.371

2DH5 Antl 2441 1.365
2480 1.365

2402 1.347

3DH5 Antl 2441 1.344
2480 1.350
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Center Freq 2 4DZD(]D(][:[] GHz
PHi W'de —— Trig:FreeRu

#Atten: 40 dB

Ref Offset 8.
Ref 30.00 dBm
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<
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#VBW 100 kHz
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APPENDIX B: MAXIMUM CONDUCTED OUTPUT POWER

Test Result Peak

Test Mode Antenna Fr([e&uHeZ?cy Conduct?gBPn?f k Power [Iag]nlqt] Verdict
2402 4.16 <30 PASS

DH5 Antl 2441 3.85 <30 PASS
2480 2.97 <30 PASS

2402 6.13 <20.97 PASS

2DH5 Antl 2441 5.81 <20.97 PASS
2480 4.93 <20.97 PASS

2402 6.39 <20.97 PASS

3DH5 Antl 2441 6.19 <20.97 PASS
2480 5.33 <20.97 PASS
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Test Graphs

DH5 Antl 2402

RL RF AC 0 2:
Center Freq 2.402000000 GHz ) #ivg Type: RMS Frequency
PNO: Fast —»— 1rig: Free Run Avg|Hold: 1001100

IFGain:Low #Atten: 40 dB

Ref Offset8.46 dB Mkr1 2.401 920 GHZ b
Ref 30.00 dBm 4.156 dBm

CenterFreq
2.402000000 GHz|
I
StartFreq
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I
Stop Freq
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I

CF Step
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Man

E

FreqOffset
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#VBW 8.0 MHz Sweep 1.000 ms (1001 pts)

DH5 Antl 2441

Svg Type: RMS Frequency

e rast —r Trig: Free Run Avg|Hold: 100/100

IFGain:Low #Atten: 40 dB
. Mkr1 2.441 008 GHz
Ref Offset 847 dB

Ref 30.00 dBm 3.853 dBm
CenterFreq
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StartFreq
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StopFreq
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DH5 Antl 2480

10:43:26 AM Agr 14, 2023

iAvg Type: S Frequency
PNO: Fast —»— 1rig: Free Run Avg|Hold: 1001100
IFGain:Low #Atten: 40 dB
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Ref Offset8.47 dB Mkr1 2.45’9 0755 GHz
Ref 30.00 dBm 2.974 dBm | —

Center Freq
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—
StartFreq
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e
Stop Freq|
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e

CF Step
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Auto Man

FreqOffset
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Center 2.480000 GHz Span 8.000 MHz|
#Res BW 3.0 MHz #VBW 8.0 MHz Sweep 1.000 ms (1001 pts)

STATUS

2DH5_Antl 2402
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10:44:00 8 Apr 14, 2023
TRAC

RL AF AC 0
Center Freq 2.402000000 GHz . #Rvg Type: RMS Frequency
B Fast —r Trig:Free Run Avg|Hold: 100100
IFGain:Low #Atten: 40 dB

Ref Offset.45 dB Mkr1 2.402 088 GHz Ul
Ref 30.00 dBm 6.132 dBm |
CenterFreq
2.402000000 GHz
(B
StartFreq
2.398000000 GHz
|
Stop Freq
2.406000000 GHz
|

CF Step
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Auto Man
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0Hz

Center 2.402000 GHz Span 8.000 MHz|
#VEBW 8.0 MHz Sweep 1.000 ms (1001 pts)

2DH5 Antl 2441

L AC
Center Freq 2.441000000 GHz § #Avg Type: RMS Frequency
PNO: Fast —»— 1rig: Free Run Avg|Hold: 1001100
IFGain:Low #Atten: 40 dB
Ref Offset 8.47 dB Mkr1 2.440 728 GHz

Ref 30.00 dBm 5.808 dBm

CenterFreq
2441000000 GHz

StartFreq
2.437000000 GHz|

Stop Freq|
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STATUS
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il 3 [ 10:44:40 M Apr 14, 2023 e
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Ref 30.00 dBm 4.833 dBm [——

CenterFreq
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StartFreq
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—
StopFreq

Center 2.480000 GHz Span 8.000 MHz|
#Res BW 3.0 MHz #VEBW 8.0 MHz Sweep 1.000 ms (1001 pts)

STATUS

3DH5_Antl_2402
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B Lt iE_E 10:45:00 AM Apr 14, 2023 i
Center Freq 2.402000000 GHz TRA requency
1 F

Haug Type: RMS

= Trig: Free Run Avg|Hold: 1001100
#Atten: 40 dB

Ref Offset.45 dB Mkr1 2.402 048 GHz Ul

Ref 30.00 dBm 6.390 dBm |

CenterFreq
2402000000 GHz,

StartFreq
2.398000000 GHz

—
StopFreq
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[

CF Step
800.000 kHz
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Center 2.402000 GHz Span 8.000 MHz|
#Res BW 3.0 MHz #VEBW 8.0 MHz Sweep 1.000 ms (1001 pts)
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3DHS5 Antl 2441

Frequency
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—
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Frequency

104533 M
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Center Freq
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1

CF Step
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Center 2.480000 GHz Span 8.000 MHz|
#Res BW 3.0 MHz #VEBW 8.0 MHz Sweep 1.000 ms (1001 pts)
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APPENDIX C: CARRIER FREQUENCY SEPARATION

Test Result
Frequency Result Limit .
Test Mode Antenna [MHZ] [MHz] [MHz] Verdict
DH5 Antl Hop 1 >0.690 PASS
2DH5 Antl Hop 1.002 >0.914 PASS
3DH5 Antl Hop 1 >0.900 PASS
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Test Graphs

DHS5 Antl Hop

L Lt L O |10:47:058M Ao 14, 2023 e
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AN kD
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StartFreq
2440500000 GHz
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Frequency

#wg Type: RMS
PNO: Wide Ly Trig: Free Run Avg|Hold:>5000/5000
IFGain:Low #Atten: 40 dB

Ref Offset 8.47 dB AMkr2 1_.8%%2«1?52

Ref 30.00 dBm

CenterFreq
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StartFreq
2440500000 GHz

StopFreq
2442500000 GHz

Start 2.440500 GHz Stop 2.442500 GHz
#VBW 100 kHz Sweep 2.133 ms (1001 pts)

3DH5 Antl Hop
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RL O U
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IFGain:Low #Atten: 40 dB

Ref Offset8.47 dB AMkr2 1_.3%09 1’\1;52
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CenterFreq
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StartFreq
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CF Step
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Man

FreqOffset
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Start 2.440500 GHz Stop 2.442500 GHz,
#Res BW 30 kHz #VBW 100 kHz Sweep 2.133 ms (1001 pts)
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APPENDIX D: TIME OF OCCUPANCY

Test Result
Test Mode Antenna Fr?l\(jll;'ezr]lcy Bur[srgvgﬁldth Hop[lelTrg]l.Gs R?;s]ult LI[I’ST}II Verdict
DH1 Antl Hop 0.384 372 0.143 <0.4 PASS
DH3 Antl Hop 1.662 170 0.283 <0.4 PASS
DH5 Antl Hop 2.927 110 0.322 <0.4 PASS
2DH1 Antl Hop 0.375 372 0.14 <0.4 PASS
2DH3 Antl Hop 1.661 170 0.282 <0.4 PASS
2DH5 Antl Hop 2.923 110 0.322 <0.4 PASS
3DH1 Antl Hop 0.395 372 0.147 <0.4 PASS
3DH3 Antl Hop 1.668 169 0.282 <0.4 PASS
3DH5 Antl Hop 2.922 110 0.321 <0.4 PASS
Notes:

1. Period time = 0.4s * 79 = 31.6s
2. Result (Time of occupancy) = BurstWidth[ms] * Hops in 31.6s [Num]
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Test Graphs

DH1 Antl Hop

RIE [ SR AC - . - - _
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RL RF )
Center Freq 2.441000000 GHz

PNO: Fast ——
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Ref 30.00 dBm
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——
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RL RF S0Q AT
Center Freq 2.441000000 GHz

PNO: Fast ——

IFGain:Low

Ref Offset 8.47 dB
Ref 30.00 dBm

‘2.-1\.1

Center 2.441000000 GHz

#VBW 3.0 MHz

sg T OFF Al mo
Trig Delay-2.000 ms  #Avg Type: RMS

Trig: Video
#htten: 40 dB

10:33:34 M g 1
TR Frequency

AMkr2 375.0 ps|
13.02 dB

CenterFreq
2441000000 GHz,

StartFreq
2.441000000 GHz

StopFreq
2441000000 GHz

Span 0 Hz

Sweep 10.13 ms (3000 pts)

RL AF 5 :

Center Freq 2.441000000 GHz
PNO: Fast —»—
IFGain:Low

Ref Offset 8.47 dB
Ref 30.00 dBm

Center 2.441000000 GHz
Res BW 510 kHz

#VBW 3.0 MHz

Trig Delay0.
Trig: Video
#Atten: 40 dB
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CenterFreq
2441000000 GHz

StartFreq
2.441000000 GHz

Stop Freq|

Span 0 Hz

Sweep 31.60 s (30000 pts)

Center Freq 2.441DUD(][] GHz
PHO:

IFGain:Low

Ref Offset8.47 dB
Ref 30.00 dBm

Center 2.441000000 GHz
Res BW 1.0 MHz

2DH3 Antl Hop

: Fast —%—

#VBW 3.0 MHz

Trig Delay2000 ms _ AAvg Type: RMS

Trig: Video
#htten: 40 dB

Frequency

AMkr2 1.661 ms
11.65 dB

CenterFreq
2.441000000 GHz

StartFreq
2441000000 GHz,

Stop Freq
2441000000 GHz

Span 0 Hz
Sweep 10.13 ms (8000 pts)
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Trig: Video

IFGain:Low #Atten: 40 dB

Ref Offset 8.47 dB
Ref 30.00 dBm

Center 2.441000000 GHz
#VBW 3.0 MHz

Frequency

CenterFreq
2441000000 GHz,

StartFreq
2.441000000 GHz

StopFreq
2441000000 GHz

CF Stej
510.000 kHz|

Span 0 Hz

Sweep 31.60 s (30000 pts)

STATUS

2DH5 Antl Hop

Ref Offset 8.47 dB
Ref 30.00 dBm

Center 2441000000 GHz

Res BW 1.0 MHz #VBW 3.0 MHz

AMkr2 2.923 ms
1

Frequency

2,22 dB

CenterFreq
2441000000 GHz

StartFreq
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Stop Freq|
2.441000000 GHz,

Span 0Hz

Sweep 10.13 ms (8000 pts)

Trig Delay0.000 s
Trig: Video
#htten: 40 dB

Center Freq 2.441000000 GHz
PNO: Fast ——

IFGain:Low

Ref Offset8.47 dB
Ref 30.00 dBm

I!m HNMWM (it Mﬂ w IW il

LR RLLE t G T R  R

"

"M
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I

I5F

100:33:01 AM A 14
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2.441000000 GHz

StartFreq
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Ll

AR R)A AR
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Stop Freq

Span 0Hz

Sweep 31.60 s (30000 pts)

3DH1_Antl Hop
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RL RF S0Q AT
Center Freq 2.441000000 GHz

Ref Offset 8.47 dB
Ref 30.00 dBm

Center 2.441000000 GHz

sg T OFF Al mo 10:38:44 AM Apr 1:
Trig Delay-2.000 ms  #Avg Type: RMS T Frequency
Trig: Video
#itten: 40 dB

PNO: Fast ——
IFGain:Low

AMkr2 395.0 ps|
16.42 dB

CenterFreq
2441000000 GHz,

StartFreq
2.441000000 GHz

StopFreq
2441000000 GHz

Span 0 Hz

#VBW 3.0 MHz Sweep 10.13 ms (3000 pts)

Ref Offset 8.47 dB
Ref 30.00 dBm

Center 2.441000000 GHz
Res BW 510 kHz

Freguency

PHO: Fast ~—»—

[FGain:Low  FAtten: 40 dB

CenterFreq
2441000000 GHz

StartFreq
2.441000000 GHz

Stop Freq|
2.441000000 GHz|

CF Step
510.000 kHz
Man

FreqOffset
0Hz|

Span 0 Hz

#VBW 3.0 MHz Sweep 31.60 s (30000 pts)

STATUS

Center Freq 2.441DUD(][] GHz
PHO:

Ref Offset8.47 dB
Ref 30.00 dBm

Center 2.441000000 GHz
Res BW 1.0 MHz

3DH3 Antl Hop

Trig Delay-2000 ms  #Avg Type: RM5 Frequency
Trig: Video
#htten: 40 dB

: Fast —%—
IFGain:Low

AMkr2 1.668 ms
20.71 dB

CenterFreq
2.441000000 GHz

StartFreq
2441000000 GHz,

Stop Freq
2441000000 GHz

Span 0 Hz
Sweep 10.13 ms (8000 pts)

#VBW 3.0 MHz
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Frequency

RL RE S0Q AT 0
Center Freq 2.441000000 GHz Trig Delay0.000 s #Avg Type: RMS
PNO: Fast —»— 17ig: Video
IFGain:Low #Atten: 40 dB

Ref Offset 8.47 dB
Ref 30.00 dBm

CenterFreq
2441000000 GHz,

StartFreq
2.441000000 GHz

StopFreq
2441000000 GHz

Center 2.441000000 GHz Span 0 Hz
#VBW 3.0 MHz Sweep 31.60 s (30000 pts)

3DHS5 Antl Hop

Trig Delay-2000 ms  #Avg Type Frequency
3 —— Trig: Video
IFGain:Low #Atten: 40 dB

Ref Offset 8.47 dB
Ref 30.00 dBm

CenterFreq
2441000000 GHz

StartFreq
2.441000000 GHz|

Stop Freq|
2.441000000 GHz,

Center 2.441000000 GHz Span 0 Hz
Res BW 1.0 MHz #VBW 3.0 MHz Sweep 10.13 ms (8000 pts)

elay0.000 s Frequency

Trig
orFast o Trig: Video
IFGam Low #Atten: 40 dB

Ref Offset8.47 dB
Ref 30.00 dBm

RN

IR WA Y \HIHIIIWHIW i IIIIIHFI il H\ I\ IIII \ I|[IUHIII ul II‘I M IR H

CenterFreq
2.441000000 GHz

StartFreq
2441000000 GHz,

1 FII IlIFI\I \|\
Auto

Center 2.441000000 GHz Span 0 Hz
Res BW 510 kHz #VBW 3.0 MHz Sweep 31.60 s (30000 pts)

MSG STATUS
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APPENDIX E: NUMBER OF HOPPING CHANNELS

Test Result
Frequency Result Limit .
Test Mode Antenna [MHZ] [Num] [Num] Verdict
DH5 Antl Hop 79 215 PASS
2DH5 Antl Hop 79 215 PASS
3DH5 Antl Hop 79 215 PASS
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Test Graphs
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APPENDIX F: BAND EDGE MEASUREMENTS
Test Graphs
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Agilent Spectrum Analyzer - Swept SA
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APPENDIX G: CONDUCTED SPURIOUS EMISSION

Test Graphs
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06:43:44 PMADr 13, 2023
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06:49:53 PMApr 13, 2023
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c Frequency

RL A

Center Freq 515.000000 MHz 3 #Avg Type: RMS
PO Fast —r Trig: Free Run Avg|Hold: 30730
IFGain:Low #Atten: 20 dB

. Mkr1 826.92 MHZ Auto Tune

Ref 15.00 dBm -58.841 dBm|IEG——
CenterFreq
515.000000 MHz
s

StartFreq
30.000000 MHz|

o
StopFreq

Stop 1.0000 GHz
#VBW 300 kHz Sweep 94.00 ms (30001 pts)

STATUS

2DH5_Antl_2480_1000~26500
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O [07:00:58PMApr 13,2023
#Avg Type: RMS TRAL Frequency

RL (3 AC
Center Freq 13.750000000 GHz

AL 11 FreeRun AvglHold: 3050
IFGain:Low #Atten: 20 dB
= Auto Tune
Ref Offset8.47 dB Mkr2 26.401
Ref 15.00 dBm 464 —
1
Y CenterFreq
13750000000 GHz
E [—
StartFreq
1,000000000 GHz,
| B
StopFreq
26500000000 GHz|
—
Start 1.00 GHz Stop 26,50 GHz CFStep
Res BW 100 kHz #VBW 300 kHz 2550000000 GHz
MER MODE TRC SCL FURCTION FUNCTION WIDTH FUHCTION VALUE M Man
1 _ Bml ! ] @000 |
2 Bm|
3 __ I I B FreqOffset
4 | I I I B OHz
1 I I B
1 I I B
1 I R R
I I A
1 1 I I B
1 [ [ [ [ 1 |
< 3
= s

3DH5 Antl 2402 0~Reference

L L2 fe 0 |07:03:18PMApr 13,2023 o
Center Freq 2.402000000 GHz i #Aug Type: RMS TRAC R
PNO: Wide Ly 10g:Free Run AvglHeld:> 1010
G
IFGain:Low #Atten: 30 dB

Mkr1 2.402 094 5 GHz
Ref Offset 8.46 dB
Ref 25,45 dBm 1.846 dBm

CenterFreq
2402000000 GHz

StartFreq
I e 2.401250000 GHz

Stop Freq|
2402750000 GHz,

I:enter 2.4020000 GHz Span 1.500 MHz|
#VBW 300 kHz Sweep 1.000 ms (1001 pts)

STATUS

3DH5 Antl 2402 30~1000

RL "

Center Freq 515.000000 MHz i #Avg Type: RMS Frequency
PNO: Fast —r Trig: Free Run AvglHold: 30530

IFGain:Low #Atten: 20 dB

Mkr1 800.86 MHZ Auto Tune
T 0055

CenterFreq
515.000000 MHz

StartFreq
30.000000 MHz|

StopFreq

Stop 1.0000 GHz
#VBW 300 kHz Sweep 94.00 ms (30001 pts)

STATUS

3DH5_Antl_2402_1000~26500
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4 PMADr 13, 2003
TRAC Frequency

RL AF AC 0
Center Freq 13.750000000 GHz . #Avg Type: RMS
G Tast —r Trig: Free Run Avg|Hold: 30730

IFGain-Low #Atten: 20 dB

Auto Tune
[——

CenterFreq
13750000000 GHz

StartFreq
1.000000000 GHz

StopFreq
26.500000000 GHz,

Start 1.00 GHz Stop 26,50 GHz CFStep
Res BW 100 kHz #VBW 300 kHz . 2550000000 GHz,
MER MODE TRC SCL X A FURCTION FUNCTION WIDTH FUHCTION VALUE w Man
AN TrL  2d0esGH 1405 dam
S N1 f[  7647620GHz| 46385 dBm|
3

Offset¢ Mkr2 26.476 20
Ref Offset .46 4B 46,386 dBm

Ref 15.00 dBm
1

Freq Offset
0Hz

. ]
N S S

__—_
y - r ]
5 | S S B
g - r ]
g - ]
[N S A

1 S A
g - ]
@ - [ I |

1
1
<

sc STATUS

3DH5 Antl 2441 O~Reference

Frequency

L AC
Center Freq 2.441000000 GHz ) #hug Typ
PNO: Wide L, 1n4: Free Run AvglHeld:>10M0

\FGain-Low — #Atten: 30 B
Mkr1 2.441 099 0 GHz SRICHIRE

Ref Offset8.47 dB
Ref 28.47 dBm 1.520 dBm |
CenterFreq

2.441000000 GHz
|

StartFreq
2.440250000 GHz
e

Stop Freq|
2.441750000 GHz

I:enter 2.4410000 GHz Span 1.500 MHz|
#VBW 300 kHz Sweep 1.000 ms (1001 pts)

STATUS

3DH5 Antl 2441 30~1000

10:17:30 AM Agr 14, 2023
TRAC

Frequency

RL A
Center Freq 515.000000 MHz 3 #Avg Type: RMS
O Tost —r Trig: Free Run Avg|Hold: 30730

IFGain:Low #Atten: 20 dB
Mkr1 813.76 MHZ Auto Tune

Ref Offset8.47 dB
Ref 15.00 dBm -57.215 dBm [——
CenterFreq

515.000000 MHz
I—

StartFreq
30.000000 MHz|

=
StopFreq

Stop 1.0000 GHz
#VBW 300 kHz Sweep 94.00 ms (30001 pts)

STATUS

3DH5_Antl_2441_ 1000~-26500
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10:18:57 AM Agr 14, 2023
c Frequency

RL AF AC 0
Center Freq 13.750000000 GHz . #Avg Type: RMS
G Tast —r Trig: Free Run Avg|Hold: 30730

IFGain:Low #Atten: 20 dB

Auto Tune
[——

CenterFreq
13750000000 GHz

StartFreq
1.000000000 GHz

StopFreq
26.500000000 GHz,

Start 1.00 GHz Stop 26,50 GHz CFStep
Res BW 100 kHz . 2550000000 GHz,

MKR| MODE| TRC SCL FUNCTION  FUNCTIONWIDTH FUNCTIDNVALLE  » (== L

1
I

Offset¢ Mkr2 26.442 20
Ref Offset 8.47 dB 47 498 dBm

Ref 15.00 dBm

Freq Offset
0Hz

2
3
4
5
6
7
8
[
1

1
1
<

sc STATUS

RL m
Center Freq 2.480000000 GHz ) #Avg Typ Frequency
PNO: Wide L, 1n4: Free Run Avg|Hold:>10/10

\FGain:Low ~#Atten: 30 dB
- Mkr1 2.479 965 5 GHz
Ref Offset 8.47 dB n
Ref 28.87 dBm 0.598 dBm

CenterFreq
2480000000 GHz

StartFreq
2479250000 GHz|

Stop Freq|
2480750000 GHz,

Center 2.4800000 GHz Span 1.500 MHz|
#Res BW 100 kHz #VBW 300 kHz Sweep 1.000 ms (1001 pts)

STATUS

3DH5 Antl 2480 30~1000

RL RF AL Qo 10:20:06 AM Apr 14, 2023 [ mm—
Center Freq 515.000000 MHz i #Avg Type: RMS TRAC quency
T o Trig: Free Run AvglHold: 3050

IFGain:Low #Atten: 20 dB

. Mkr1 826.73 MHzZ Auto Tune
Ref 15.00 dBm -58.528 B IEG—

CenterFreq
515.000000 MHz

StartFreq
30.000000 MHz|

s
StopFreq

Stop 1.0000 GHz
#VBW 300 kHz Sweep 94.00 ms (30001 pts)

STATUS

3DH5_Antl_2480_1000~26500
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Agilent Spectrum Analyzer - Swept SA.
RL RE C

Frequency

#Avg Type: RMS
> Trig:Free Run Avg|Hold: 30730
#itten: 20 dB

AF i AC
Center Freq 13.750000000 GHz
PHi

o Mkr2 26.474 50
Ref Offset 8.47 dB
Ref 15.00 dBm -46.559 dBm | IN—
CenterFreq
13750000000 GHz
s B
StartFreq
1.000000000 GHz,
" —
Stop Freq|
26500000000 GHz

Start 1.00 GHz Stop 26.50 GHz CFstep
Res BW 100 kHz #VBW 300 kHz Sweep 2.438 s (30001 pts)- LI IETH

FUNCTION  FUNCTIONWIDTH FORCTOALE (Do L

MKR MODE| TRC SCL A
N N [1f 479 85 GHz 0865 dBm
A N1 2647450 GHz| 46569 dBm
g ] Freq Offset

0Hz|
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Photographs of the Test Setup

See the Appendix — Test Setup Photos.
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Photographs of the EUT
See the Appendix - EUT Photos.

----End of Report----
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