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1.Technical Information

Note: Provide by applicant

1.1. Applicant and Manufacturer Information

Applicant: MiMOMax Wireless Limited
Applicant Address: 540 Wairakei Road, Christchurch 8053, New Zealand
Manufacturer: MiMOMax Wireless Limited
Manufacturer Address: 540 Wairakei Road, Christchurch 8053, New Zealand

1.2. Equipment Under Test (EUT) Description

Product Name: 900MHz TornadoXR Transceiver
EUT No.: 1#
Hardware Version: PO0O1

Software Version: TRN_04.08.00.HPT76
Frequency Range: 901 MHz ~902MHz; 930 MHz ~931MHz; 940 MHz ~941 MHz
Operating Voltage: 10.5V~60V DC

Note: For a more detailed description, please refer to specification or user’'s manual supplied by
the applicant and/or manufacturer.

Shenzhen Morlab Communications Technology Co., Ltd. Tel: 86-755-36698555 Fax: 86-755-36698525
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2. Test Results

2.1. Applied Reference Documents

The objective of the report is to perform testing according to 47 CFR Part 15 Subpart A and B:

No. Identity Document Title
1 47 CFR Part 15 Radio Frequency Devices

Test detailed items/section required by FCC rules and results are listed as below:

Method
No. | Section Description Test Date | Test Engineer | Result | Determination
Remark
) Receiver contained within a FCC Part
Equipment ] o
o 24 transceiver that has been certified. L
1 15.101 authorization . No deviation
) The receiver has therefore been
requirement o
verified.
. Device is not exempt as it is a receiver L
2 |15.103 Exempted devices . . . No deviation
that contains a digital device
Conducted o
3 | 15.107 . 2023.01.10 | Fan Zehang PASS No deviation
Emission
Radiated
4 | 15109 . 2023.01.10 | Lin Jiayong PASS No deviation
Emissions
Antenna Terminal L
5 | 15.111 _ 2023.01.10 | Fan Zehang PASS No deviation
Disturbance

Note 1:Additions to, deviation, or exclusions from the method shall be judged in the “method
determination” column of add, deviate or exclude from the specific method shall be explained in the
"Remark" of the above table.

Note 2: TORNADOX TRANSCEIVER complies with FCC Part 15 Subparts A and B as a Class B
Unintentional Radiator. Tests were performed according to the method of measurements
prescribed in ANSI C63.4-2014.

Note 3: When the test result is a critical value,we will use the measurement uncertainty give

the judgment result based on the 95% confidence intervals.

Shenzhen Morlab Communications Technology Co., Ltd. Tel: 86-755-36698555 Fax: 86-755-36698525
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2.2. EUT Setup and Operating Conditions

Test Item

Conducted Emission

Mode 1 : |[EUT + 24V DC Source + PC + PC Adapter + 901.5 MHz Idle + Ping Network
Mode 2 : |EUT + 24V DC Source + PC + PC Adapter + 930.5 MHz Idle + Ping Network
Mode 3 : |EUT + 24V DC Source + PC + PC Adapter + 940.5 MHz Idle + Ping Network
Radiated Emission

Mode 1 : |[EUT + 24V DC Source + PC + PC Adapter + 901.5 MHz Idle + Ping Network
Mode 2 : |EUT + 24V DC Source + PC + PC Adapter + 930.5 MHz Idle + Ping Network
Mode 3 : |EUT + 24V DC Source + PC + PC Adapter + 940.5 MHz Idle + Ping Network
Antenna Terminal Disturbance

Mode 1 : |EUT + 24V DC Source + PC + PC Adapter + 901.5 MHz Idle + Ping Network
Mode 2 : |EUT + 24V DC Source + PC + PC Adapter + 930.5 MHz Idle + Ping Network
Mode 3 : |EUT + 24V DC Source + PC + PC Adapter + 940.5 MHz Idle + Ping Network
Remark:

The above test mode in boldface (Mode 1) was the worst case of conducted emission test and
radiated emission test, only the test data of these modes were reported.

During the measurement, the environmental conditions were within the listed ranges:

Temperature (°C): 15-35
Relative Humidity (%): 30 -60
Atmospheric Pressure (kPa): 86 - 106
Shenzhen Morlab Communications Technology Co., Ltd. Tel: 86-755-36698555 Fax: 86-755-36698525
M o RLAB FL1-3, Building A, FeiYang Science Park, No.8 LongChang Road,
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3. 47 CFR Part 15B Requirements

3.1. Conducted Emission

3.1.1. Requirement

According to FCC section 15.107, the radio frequency voltage that is conducted back onto the AC
power line on any frequency within the band 150kHz to 30MHz shall not exceed the limits in the
following table, as measured using a 50uH/50Q line impedance stabilization network (LISN).

Frequency Range Conducted Limit (dBuV)
(MHz) Quasi-peak Average
0.15-0.50 66 to 56 56 to 46
0.50-5 56 46
5-30 60 50
Note:

a) The limit subjects to the Class B digital device.

b) The lower limit shall apply at the band edges.

c) The limit decreases linearly with the logarithm of the frequency in the range 0.15 -
0.50MHz.

3.1.2. Test Setup

Please refer to Annex A for the photographs of the Test Configuration.

5 A0cm > .
1
1
1
1
EUT
-
i Fulse Limiter
< BOcm >
i
Receiver
v
=
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The EUT is placed on a 0.8m high insulating table, which stands on the grounded conducting floor,
and keeps 0.4m away from the grounded conducting wall. The EUT is connected to the power
mains through a LISN which provides 50Q/50uH of coupling impedance for the measuring
instrument. A Pulse Limiter is used to protect the measuring instrument. The factors of the whole
test system are calibrated to correct the reading.

REPORT No.: SZ22110153E01

The power strip or extension cord has been investigated to make sure that the LISN integrity inma
intained with respect to the impedance characteristics as prescribed in ANS| C63.4-2014 at
Clause 4.3.

3.1.3. Test Result

Set RBW=9 kHz, VBW=30 kHz. The maximum conducted interference is searched using Peak
(PK), Quasi-peak (QP) and Average (AV) detectors; the emission levels more than the AV and QP
limits, and that have narrow margins from the AV and QP limits will be re-measured with AV and
QP detectors. Tests for both L phase and N phase lines of the power mains connected to the EUT
are performed. All test modes are considered, refer to recorded points and plots below.

Shenzhen Morlab Communications Technology Co., Ltd. Tel: 86-755-36698555 Fax: 86-755-36698525
MORLAB 13 Buiding A FeiYang Science Park, No.8 LongChang Road,
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A. Test Plot and Suspicious Points:
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90+
80+
0
s B0 MoR g T I
% ol [ MM'L'.WN I
L [ W
bl | ”‘ i
30——#**#5 3 ‘v"W“JLWMNWMWWWvam "MA |r‘\ DR il
' B W 1 e
104
0 +H—+ —t {
150k 1™ 10M 30M
Frequency[Hz]
— QP Limit — AV Limit — PK — AV
@ QP Detector # AV Detector
(Plot A:L Phase)
Fre. Emission Level (dBuV) Limit (dBupV) . .
No. : : Power-line | Verdict
(MHz) | Quasi-peak | Average | Quasi-peak | Average
1 0.1629 56.97 30.28 65.31 55.31 PASS
2 0.1766 57.08 30.12 64.64 54.64 PASS
3 0.1946 55.17 29.30 63.84 53.84 ) PASS
Line
4 0.2136 52.66 27.95 63.06 53.06 PASS
5 0.2270 51.72 27.67 62.56 52.56 PASS
6 0.2583 49.18 26.76 61.49 51.49 PASS
IMIORLAIB L1 buiting A Faivang Scence Park Nod LonaGhang Road, OO TRRNTE T SRRy SR0%ezs
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Frequency[Hz]
— QP Limit — AV Limit — PK — AV
@ QP Detector # AV Detector
(Plot B: N Phase)
Fre. Emission Level (dBuV) Limit (dBpV) . .
No. - - Power-line | Verdict
(MHz) | Quasi-peak | Average | Quasi-peak | Average
1 0.1584 57.58 30.91 65.55 55.55 PASS
2 0.1947 54.17 29.77 63.83 53.83 PASS
3 0.2094 53.36 28.87 63.23 53.23 PASS
Neutral
4 0.2261 51.63 27.50 62.59 52.59 PASS
5 0.2454 50.12 27.45 61.91 51.91 PASS
6 0.2681 49.89 26.23 61.18 51.18 PASS
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3.2. Radiated Emission

3.2.1. Requirement

According to FCC section 15.109 (a), the field strength of radiated emissions from unintentional
radiators at a distance of 3 meters shall not exceed the following values:

Field Strength Limitation at 3m Measurement
Frequency .
Distance
range (MHz)
(MV/m) (dBpV/m)
30.0 - 88.0 100 20log 100
88.0 - 216.0 150 20log 150
216.0 - 960.0 200 20log 200
Above 960.0 500 20log 500

For CB receivers, the field strength of radiated emissions within the frequency range of 25-30 MHz
shall not exceed 40 microvolts/meter at a distance of 3 meters.

As shown in FCC section 15.35(b), for frequencies above 1000MHz, the field strength limits are
based on average detector. When average radiated emission measurements are specified in this
part, including emission measurements below 1000MHz, there also is a limit on the radio
frequency emissions, as measured using instrumentation with a peak detector function,
corresponding to 20dB above the maximum permitted average limit for the frequency being
investigated unless a different peak emission limit is otherwise specified in the rules.

Note:

1) The tighter limit shall apply at the boundary between two frequency range.
2) Limitation expressed in dBuV/m is calculated by 20log Emission Level(pV/m).

Shenzhen Morlab Communications Technology Co., Ltd. Tel: 86-755-36698555 Fax: 86-755-36698525
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3.2.2. Frequency range of measurement

REPORT No.: SZ22110153E01

According to 15.33(b)(1), the frequency range of radiated measurement for the EUT is listed in the

following table:

Highest frequency generated or used in the
. . . Upper frequency of measurement range

device or on which the device operates or (MHz)

tunes (MHz)

Below 1.705 ....eeeiiiiiieee e 30.

1.705 =108 ... 1000.

108 — 500 oo 2000.

500 = 1000 ....ovveiieeeeeeeeciieeee e 5000.

ADOVE 1000 ....ooiiiiiiieiiiiiiiiieeee e 5" harmonic of the highest frequency or

40GHz, whichever is lower

IMIORLAIB L1 buiting A Faivang Scence Park No LonaGhan Road, e BoTORIROssE | e onTRvR0RR

Block67, BaoAn District, ShenZhen ,GuangDong Province, P. R. China
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3.2.3. Test Setup

1) For radiated emissions from 30MHz to 1GHz

Test Antenna«

<1lm .. 4m >

EUT-
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2) For radiated emissions above 1GHz

Test Antennai__' .
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The test is performed in a 3m Semi-Anechoic Chamber, the antenna factor, cable loss and so on of
the site (factors) is calculated to correct the reading. The EUT is placed on a 0.8m high insulating
Turn Table, and keeps 3m away from the Test Antenna, which is mounted on a variable-height

REPORT No.: SZ22110153E01

antenna master tower.
For the test Antenna:

In the frequency range above 30MHz, Bi-Log Test Antenna (30MHz to 1GHz) and Horn Test
Antenna (above 1GHz)are used. Test Antenna is 3m away from the EUT. Test Antenna height is
varied from 1m to 4m above the ground to determine the maximum value of the field strength. The
emission levels at both horizontal and vertical polarizations should be tested.

For measurements below 1GHz the resolution bandwidth is set to 120 kHz for peak detection
measurements or 120kHz for quasi-peak detection measurements. Peak detection is used unless
otherwise noted as quasi-peak.

For measurements above 1GHz the resolution bandwidth is set to 1MHz, the video bandwidth is
set to 3MHz for peak measurements and as applicable for average measurements.

Shenzhen Morlab Communications Technology Co., Ltd. Tel: 86-755-36698555 Fax: 86-755-36698525

M o RLAB FL1-3, Building A, FeiYang Science Park, No.8 LongChang Road,
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Page 13 of 36



ORLAB
M 2 REPORT No.: SZ22110153E01

3.2.4. Test Result

The maximum radiated emission is searched using PK, QP and AV detectors; the emission levels
more than the limits, and that have narrow margins from the limits will be re-measured with AV and
QP detectors. Both the vertical and the horizontal polarizations of the Test Antenna are considered
to perform the tests. All test modes are considered, refer to recorded points and plots below.

The amplitude of emissions which are attenuated more than 20 dB below the permissible value
need not be reported.

Note: All radiated emission tests were performed in X, Y, Z axis direction, and only the worst axis
test condition was recorded in this test report.

Shenzhen Morlab Communications Technology Co., Ltd. Tel: 86-755-36698555 Fax: 86-755-36698525
MORLAB 13 Buiding A FeiYang Science Park, No.8 LongChang Road,
Block67, BaoAn District, ShenZhen ,GuangDong Province, P. R. China Hittp://www.morlab.cn E-mail: service@morlab.cn
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120
110
100
90
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E 70
=
.’]:i 60
40 ! :
30 1 § 5 ; T
20 «W#‘m'\h\'ﬂm\fﬂl ’ . - '“‘WW
T Y A
10 Wv e
0
30 100 1000
—— QP Limit — PK Frequency[MHz]
o QP Detector
(Plot A: ANT-Vertical,30MHz - 1GHz)
Fre. Pk QP AV Limit-PK | Limit-QP | Limit-AV .
No. ANT | Verdict
MHz dBuV/m | dBuV/im | dBpV/im | dBpV/im | dBuV/im | dBuV/im
1 37.6638 29.51 N.A. N.A. N.A. 40.00 N.A. \% PASS
2 58.6179 26.76 N.A. N.A. N.A. 40.00 N.A. \% PASS
3 198.0208 20.41 N.A. N.A. N.A. 43.50 N.A. \% PASS
4 493.2213 33.22 N.A. N.A. N.A. 46.00 N.A. \Y PASS
5 624.9605 28.44 N.A. N.A. N.A. 46.00 N.A. Vv PASS
6 874.9545 37.33 N.A. N.A. N.A. 46.00 N.A. \% PASS
IMIORLAIB L1 buiting A Faivang Scence Park Nod LonaGhang Road, e BoTORIRONSE | e obTRvR0RR
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120
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=1
g oo
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40 3 - Aoy
30 holrnthminandaiaelt e sechsrspmibliHhond sy
20
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—— PK Limit — AV Limit — PK Frequency[MHz]
# AV Detector
(Plot B: ANT-Vertical,1GHz - 6GHz)
Fre. Pk QP AV Limit-PK | Limit-QP | Limit-AV .
No. ANT | Verdict
MHz dBuV/m | dBuV/im | dBpV/im | dBpV/im | dBuV/im | dBuV/im
1 1254.0508 32.87 N.A. N.A. 74.00 N.A. 54.00 \% PASS
2 1823.1646 35.51 N.A. N.A. 74.00 N.A. 54.00 \% PASS
3 2615.3231 36.90 N.A. N.A. 74.00 N.A. 54.00 \% PASS
4 3782.5565 41.19 N.A. N.A. 74.00 N.A. 54.00 \% PASS
5 4505.7011 42.99 N.A. N.A. 74.00 N.A. 54.00 \% PASS
6 5436.8874 44.65 N.A. N.A. 74.00 N.A. 54.00 \% PASS
IMIORLAIB L1 buiting A Faivang Scence Park Nod LonaGhang Road, OO TRRNTE T SRRy SR0%ezs
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120
110
100
a0
80
E 70
%
.’J:i 60
T s f
40 I :
30
2ol [ s O .
o V4 v it S b AANA A
0
30 100 1000
—— QP Limit — PK Frequency[MHz]
o QP Detector
(Plot C:ANT- Horizontal, 30MHz - 1GHz)
Fre. Pk QP AV Limit-PK | Limit-QP | Limit-AV .
No. ANT | Verdict
MHz dBuV/m | dBuV/m | dBpV/im | dBpV/im | dBuV/im | dBuV/m
1 48.2378 25.32 N.A. N.A. N.A. 40.00 N.A. H PASS
2 57.7448 26.25 N.A. N.A. N.A. 40.00 N.A. H PASS
3 205.4905 17.35 N.A. N.A. N.A. 43.50 N.A. H PASS
4 360.0270 31.48 N.A. N.A. N.A. 46.00 N.A. H PASS
5 513.3993 27.24 N.A. N.A. N.A. 46.00 N.A. H PASS
6 874.9545 37.29 N.A. N.A. N.A. 46.00 N.A. H PASS
IMIORLAIB L1 buiting A Faivang Scence Park Nod LonaGhang Road, el G0-765:36098555  Fa: 86-750 30058520

Block67, BaoAn District, ShenZhen ,GuangDong Province, P. R. China
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20
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— PK Limit — AV Limit — PK Frequency[MHz]
#* AV Detector
(Plot D:ANT- Horizontal, 1GHz - 6GHz)
Fre. Pk QP AV Limit-PK | Limit-QP | Limit-AV .
No. ANT | Verdict
MHz dBuV/m | dBuV/m | dBpV/im | dBpV/im | dBuV/im | dBuV/m
1 1075.0150 36.32 N.A. N.A. 74.00 N.A. 54.00 H PASS
2 1680.1360 33.49 N.A. N.A. 74.00 N.A. 54.00 H PASS
3 2791.3583 38.28 N.A. N.A. 74.00 N.A. 54.00 H PASS
4 3870.5741 41.66 N.A. N.A. 74.00 N.A. 54.00 H PASS
5 5069.8140 43.40 N.A. N.A. 74.00 N.A. 54.00 H PASS
6 5830.9662 45.75 N.A. N.A. 74.00 N.A. 54.00 H PASS

MORLAB
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The test result for CB receiver RSE (25-30MHz) .
Fre. QP Limit-QP .
Test mode ANT Verdict
MHz dBuV/m dBuV/m
25.150 24.63 PASS
26.462 23.92 PASS
27.651 22.66 PASS
32.04 V
28.550 22.84 PASS
29.631 23.89 PASS
29.881 23.88 PASS
Mode 1
25.251 22.15 PASS
25.674 20.62 PASS
26.623 20.22 PASS
32.04 H
27.468 21.33 PASS
28.589 22.81 PASS
29.556 22.54 PASS
MORLAB FL15, Buiding A, Faivang Seianee Park. No.s LonsGhang Road. Tol BO-TE0-306%6058 P 80-700-30098520

Block67, BaoAn District, ShenZhen ,GuangDong Province, P. R. China

Http://www.morlab.cn
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3.3. Antenna Terminal Disturbance

REPORT No.: SZ22110153E01

3.3.1. Requirement

In addition to the radiated emission limits, receivers that operate (tune) in the frequency range 30
to 960 MHz and CB receivers that provide terminals for the connection of an external receiving
antenna may be tested to demonstrate compliance with the provisions of §15.109 with the antenna
terminals shielded and terminated with a resistive termination equal to the impedance specified for
the antenna, provided these receivers also comply with the following: With the receiver antenna
terminal connected to a resistive termination equal to the impedance specified or employed for the
antenna, the power at the antenna terminal at any frequency within the range of measurements
specified in §15.33 shall not exceed 2.0 nanowatts(-57dBm).

Measurements were attempted over the range of 30 MHz—- 5 GHz

Shenzhen Morlab Communications Technology Co., Ltd. Tel: 86-755-36698555 Fax: 86-755-36698525
MORLAB 13 Buiding A FeiYang Science Park, No.8 LongChang Road,
Block67, BaoAn District, ShenZhen ,GuangDong Province, P. R. China Hittp://www.morlab.cn E-mail: service@morlab.cn
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' REPORT No.: SZ22110153E01

3.3.2. Test Result

Note: Prinal va|ue(dBm) = PReading vaIue(dBm) + Factor(dB) )
Factor = Cable loss(dB)

H port, Operate at 901.5MHz, 30MHz -1000MHz

Fre. |:’Reading value Factor PFinal value Limit Verdict
MHz dBm dB dBm dBm
191.99 -81.267 0.15 -81.117 -57 PASS
349.13 -83.337 0.28 -83.057 -57 PASS
513.06 -83.122 0.41 -82.712 -57 PASS
651.77 -81.033 0.51 -80.523 -57 PASS
740.04 -81.376 0.58 -80.796 -57 PASS
850.62 -82.193 0.67 -81.523 -57 PASS
Attach spectrum pictures of Preading vaiue fOr this test here:
Keysight Spectrum Analyzer - Swept 5A [

[ SENSE:INT] [ /MALIGN OFF [04:09:26 AMJan 06, 2023
#Avg Type: Log-Pwr
i, Trig: FreeRun Avg|Hold:>100/100 i / v
IFGain:Low #Atten: 10 dB b h
. 6

MKR| MODE| TRC| SCL X v FUNCTION | FUNCTION WIDTH FUNCTIONVALLE
| 34913MHz|  -83.337 dBm|
| 51306MHz| -83.122 dBm|

m

[

Shenzhen Morlab Communications Technology Co., Ltd. Tel: 86-755-36698555 Fax: 86-755-36698525

M o RLAB FL1-3, Building A, FeiYang Science Park, No.8 LongChang Road,

Block67, BaoAn District, ShenZhen ,GuangDong Province, P. R. China Hitp://www.morlab.cn E-mail: service@morlab.cn
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H port, Operate at 901.5MHz, 1GHz -5GHz

REPORT No.:

SZ22110153E01

Fre. PReading value Factor PFinal value Limit .
GHz dBm dB dBm dBm Verdict
2.032 -71.917 1.4 -70.517 -57 PASS
2.564 -69.761 1.77 -67.991 -57 PASS
3.052 -68.915 2.1 -66.805 -57 PASS
3.444 -70.204 2.38 -67.824 -57 PASS
3.916 -67.421 2.7 -64.721 -57 PASS
4.396 -67.59 3.03 -64.56 -57 PASS

Attach spectrum pictures of Preadingvaiue fOr this test here:

Keysight Spectrum Analyzer - Swept SA
Sl e P
1

PNO: Fast )
IFGain:Low

[ SENSE:INT]

[ /\ALIGN OFF

Trig: Free Run
#Atten: 10 dB

#Avg Type: Log-Pwr
Avg|Hold:>100/100

[04:48:01 AMJan 06, 2023

MKR| MODE TRC| SCL

FUNCTION

FUNCTION WIDTH

1 IIIIII]_EEEIEIE -71 917 dBm| | 0000 @000O0O0O]

FUNCTION

/ALUE =

-67.421 dBm
-67.590 dBm
1
1
IMSG STATUS

= B

SelectMarker'

6

MORLAB

Shenzhen Morlab Communications Technology Co., Ltd.
FL1-3, Building A, FeiYang Science Park, No.8 LongChang Road,
Block67, BaoAn District, ShenZhen ,GuangDong Province, P. R. China

Tel: 86-755-36698555

Http://www.morlab.cn

Fax: 86-755-36698525

E-mail: service@morlab.cn
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V port, Operate at 901.5MHz, 30MHz -1000MHz

REPORT No.:

SZ22110153E01

Fre. PRreading value Factor PFinal value Limit .

MHz dBm dB dBm dBm Verdict
173.56 -82.32 0.14 -82.18 -57 PASS
330.7 -83.544 0.26 -83.284 -57 PASS
461.65 -82.771 0.36 -82.411 -57 PASS
632.37 -81.842 0.5 -81.342 -57 PASS
748.77 -81.127 0.59 -80.537 -57 PASS
871.96 -81.969 0.69 -81.279 -57 PASS

Attach spectrum pictures of Preadingvaiue fOr this test here:

BE Keysight Spectrum Analyzer - Swept SA
Sl e P
1

PNO: Fast )
IFGain:Low

[ SENSE:INT]

[ /\ALIGN OFF

[04:20:56 AMJan 06, 2023

Trig: Free Run
#Atten: 10 dB

#Avg Type: Log-Pwr
Avg|Hold:>100/100

MKR| MODE TRC| SCL

= O0OWo~hoa

s QY

FUNCTION

1 IIIIII]___
!X N [1]f] 33070MHz[ 83544dBm| | | |
| 46165MHz| -82771dBm| |

FUNCTION WIDTH

FUNCTION VALUE =

m

1

= B

SelectMarker'
6

IMSG

MORLAB

Shenzhen Morlab Communications Technology Co., Ltd.
FL1-3, Building A, FeiYang Science Park, No.8 LongChang Road,

Block67, BaoAn District, ShenZhen ,GuangDong Province, P. R. China

Tel: 86-755-36698555

Http://www.morlab.cn

Fax: 86-755-36698525

E-mail: service@morlab.cn
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V port, Operate at 901.5MHz, 1GHz -5GHz

Fre. PReading value Factor PFinal value Limit .

GHz dBm dB dBm dBm Verdict
1.612 -73.573 1.11 -72.463 -57 PASS
2.108 -71.579 1.45 -70.129 -57 PASS
2.556 -69.316 1.76 -67.556 -57 PASS
3.164 -68.551 2.18 -66.371 -57 PASS
3.992 -66.605 2.75 -63.855 -57 PASS
4.684 -69.241 3.23 -66.011 -57 PASS

Attach spectrum pictures of Preadingvaiue fOr this test here:

BE Keysight Spectrum Analyzer - Swept SA
Sl e P
1

[ SENSE:INT] [ [ 04:39:29 AMJan 08, 2023
#Avg Type: Log-Pwr

Avg|Hold:>100/100

/M ALIGN OFF

Trig: Free Run
#Atten: 10 dB

PNO: Fast )
IFGain:Low

Sweep 8.133 ms (1001 pts)

#VBW 3.0 MHz

MKR| MODE TRC| SCL FUNCTION FUNCTION WIDTH FUNCTION VALUE =

(N [1]f] 1.612 GHz -73. 5?3 dBm| | 0000 @000O0O0O]
2 IIIEI] 2.108 GHz 71679dBm| | 0000 000 ]
| 2.556 GHz]

= B

SelectMarker'
6

&l N [1]f] |  69316dBm| | 000 0000000 |
FY N [1]f] 3164GHz| -68651dBm| [ 00000 @000 |
i N | | 3992 GHz] 66605dBm| | 0 000000
o N | | 4684GHz| -69241dBm| |
i |
Y |
o I
10 I
11 I
4 3
IMSG STATUS
Shenzhen Morlab Communications Technology Co., Ltd. Tel: 86-755-36698555 Fax: 86-755-36698525
MORLARB  Fui13 BuidingA Feivang Science Park, No.8 LongChang Road,

Block67, BaoAn District, ShenZhen ,GuangDong Province, P. R. China Hittp://www.morlab.cn

E-mail: service@morlab.cn
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H port, Operate at 930.5MHz, 30MHz -1000MHz

REPORT No.:

SZ22110153E01

Fre. PReading value Factor PFinal value Limit .

MHz dBm dB dBm dBm Verdict
232.73 -82.348 0.18 -82.168 -57 PASS
375.32 -83.186 0.3 -82.886 -57 PASS
503.36 -82.723 0.4 -82.323 -57 PASS
649.83 -81.478 0.51 -80.968 -57 PASS
752.65 -81.115 0.59 -80.525 -57 PASS
857.41 -80.234 0.68 -79.554 -57 PASS

Attach spectrum pictures of Preadingvaiue fOr this test here:

BE Keysight Spectrum Analyzer - Swept SA
Sl e P
1

PNO: Fast )
IFGain:Low

[ SENSE:INT]

[ /\ALIGN OFF

[04:11:49 AMJan 06, 2023

Trig: Free Run
#Atten: 10 dB

#Avg Type: Log-Pwr
Avg|Hold:>100/100

MKR| MODE TRC| SCL

= O0OWo~hoa

s QY

FUNCTION WIDTH

1 IIIIII]___
!X N [1]f]  37632MHz[ 83186dBm| | | |
| 50336MHz| -82723dBm| |

FUNCTION

FUNCTION VALUE =

m

1

= B

SelectMarker'
6

IMSG

MORLAB

Shenzhen Morlab Communications Technology Co., Ltd.
FL1-3, Building A, FeiYang Science Park, No.8 LongChang Road,

Block67, BaoAn District, ShenZhen ,GuangDong Province, P. R. China

Tel: 86-755-36698555

Http://www.morlab.cn

Fax: 86-755-36698525

E-mail: service@morlab.cn
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H port, Operate at 930.5MHz, 1GHz -5GHz

Fre. PReading value Factor PFinal value Limit .

GHz dBm dB dBm dBm Verdict
1.792 -72.266 1.24 -71.026 -57 PASS
2.54 -69.862 1.75 -68.112 -57 PASS
3.028 -70.397 2.09 -68.307 -57 PASS
3.408 -68.663 2.35 -66.313 -57 PASS
3.636 -66.121 2.51 -63.611 -57 PASS
4.364 -67.768 3.01 -64.758 -57 PASS

Attach spectrum pictures of Preadingvaiue fOr this test here:

Keysight Spectrum Analyzer - Swept SA
Sl e P
1

[ SENSE:INT] [ /\ALIGN OFF
#Avg Type: Log-Pwr
Avg|Hold:>100/100

[04:46:49 AMJan 06, 2023

Trig: Free Run

PNO: Fast )
™ #Atten: 10 dB

IFGain:Low

#VBW 3.0 MHz

Sweep 8.133 ms (1001 pts)

MKR| MODE TRC| SCL FUNCTION FUNCTION WIDTH FUNCTION VALUE =

1 IIIIII]___
| 2540GHz| 69862dBm| | | 0@ ]
| 3028GHz| -70307dBm| | | 0@ ]

| f]  340BGHz| -68663dBm| |

= B

SelectMarker'
6

]
| 3.636GHz] -66121dBm| | I -

67768dBm| | 0000 @00 |

]

]

]

1 ]
1 I B I -

El (3
IMSG STATUS
Shenzhen Morlab Communications Technology Co., Ltd. Tel: 86-755-36698555 Fax: 86-755-36698525
MORLARB  Fui13 BuidingA Feivang Science Park, No.8 LongChang Road,

Block67, BaoAn District, ShenZhen ,GuangDong Province, P. R. China

Http://www.morlab.cn

E-mail: service@morlab.cn
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V port, Operate at 930.5MHz, 30MHz -1000MHz

REPORT No.:

SZ22110153E01

Fre. PReading value Factor PFinal value Limit .

MHz dBm dB dBm dBm Verdict
231.76 -82.053 0.18 -81.873 -57 PASS
396.66 -81.802 0.31 -81.492 -57 PASS
494.63 -83.254 0.39 -82.864 -57 PASS
627.52 -80.529 0.5 -80.029 -57 PASS
755.56 -82.048 0.6 -81.448 -57 PASS
875.84 -82.086 0.69 -81.396 -57 PASS

Attach spectrum pictures of Preadingvaiue fOr this test here:

BE Keysight Spectrum Analyzer - Swept SA
Sl e P
1

[ SENSE:INT]

[ /\ALIGN OFF

[04:19:00 AMJan 06, 2023

PNO: Fast )
IFGain:Low

Trig: Free Run
#Atten: 10 dB

#Avg Type: Log-Pwr
Avg|Hold:>100/100

MKR| MODE TRC| SCL

FUNCTION WIDTH

FUNCTION

FUNCTION VALUE =

(N [1]f] 231 76 MHz -82. 053 dBm| | 0000 @000O0O0O]
2 NEENER 396.66 MHz $1802dBm| | 000 0000000000 |

= O0OWo~hoa

s QY

755.56 MHz -82.048 dBm
B75.84 MHz -82.086 dBm

m

1

= B

SelectMarker'
6

IMSG

MORLAB

Shenzhen Morlab Communications Technology Co., Ltd.
FL1-3, Building A, FeiYang Science Park, No.8 LongChang Road,

Block67, BaoAn District, ShenZhen ,GuangDong Province, P. R. China

Tel: 86-755-36698555

Http://www.morlab.cn

Fax: 86-755-36698525

E-mail: service@morlab.cn
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V port, Operate at 930.5MHz, 1GHz -5GHz
Fre. PReading value Factor PFinal value Limit .
GHz dBm dB dBm dBm Verdict
1.692 -72.218 1.17 -71.048 -57 PASS
2.22 -70.463 1.53 -68.933 -57 PASS
2.48 -69.514 1.71 -67.804 -57 PASS
3.128 -68.704 2.16 -66.544 -57 PASS
3.964 -65.997 2.74 -63.257 -57 PASS
4.456 -68.423 3.07 -65.353 -57 PASS

Attach spectrum pictures of Preadingvaiue fOr this test here:

BE Keysight Spectrum Analyzer - Swept SA
Sl e P
1

[ SENSE:INT] [ /\ALIGN OFF
#Avg Type: Log-Pwr

Avg|Hold:>100/100

[04:41:05 AMJan 06, 2023

Trig: Free Run

PNO: Fast )
™ #Atten: 10 dB

IFGain:Low

Sweep 8.133 ms (1001 pts)

#VBW 3.0 MHz

FUNCTION FUNCTION WIDTH

FUNCTION

MKR| MODE TRC /ALUE =

(N [1]f] 1.692 GHz 72, 218 dBm| | 0000 @000O0O0O]
| 2.220 GHz]

S

= B

SelectMarker'
6

)l N [1]f] |  70463dBm| | 0 [ 000000000 |
B N [ f| 2480 GHz| _ 69514dBm| | [ |
FY N [1]f] 3128GHz| -68704dBm| [ 000000 @000 |
5 M | 3964 GHz 65997dBm| | 00000 0000000 [E
3 N | | 68423dBm| |
7
s N
Y |
10 I
11 I S D -
) 3
IMSG STATUS
Shenzhen Morlab Communications Technology Co., Ltd. Tel: 86-755-36698555 Fax: 86-755-36698525
M o RLAB FL1-3, Building A, FeiYang Science Park, No.8 LongChang Road,

Block67, BaoAn District, ShenZhen ,GuangDong Province, P. R. China Hittp://www.morlab.cn

E-mail: service@morlab.cn

Page 28 of 36



¥ /ORLAB!

' REPORT No.: SZ22110153E01
H port, Operate at 940.5MHz, 30MHz -1000MHz

Fre. PReading value Factor PFinal value Limit .

MHz dBm dB dBm dBm Verdict
250.19 -82.466 0.2 -82.266 -57 PASS
390.84 -83.71 0.31 -83.4 -57 PASS
512.09 -82.79 0.4 -82.39 -57 PASS
644.01 -80.691 0.51 -80.181 -57 PASS
783.69 -81.458 0.62 -80.838 -57 PASS
866.14 -82.055 0.68 -81.375 -57 PASS

Attach spectrum pictures of Preading vaiue fOr this test here:

BE Keysight Spectrum Analyzer - Swept SA
Sl e P
1

PNO: Fast )
IFGain:Low

[ SENSE:INT] [

/M ALIGN OFF

[04:13:58 AMJan 06, 2023

Trig: Free Run
#Atten: 10 dB

#Avg Type: Log-Pwr
Avg|Hold:>100/100

Sweep 111.3 ms (1001 pts)

MKR| MODE TRC| SCL

(N [1]f]

= O0OWo~hoa

s QY

FUNCTION

FUNCTION WIDTH

FUNCTION VALUE

-82. 466 dBm| | 0000 @000O0O0O]

| 25019 MHz|
2 NEENER 390.84 MHz 83710dBm| | 000 0000 ]
| 512.09 MHz|

$2790dBm| | 00000 00|

| f | 644.01 MHz 80691dBm| |

783.69 MHz 81.458dBm| |

866.14 MHz -82.055 dBm

-

m

1

= B

SelectMarker

IMSG

MORLAB

Shenzhen Morlab Communications Technology Co., Ltd.

FL1-3, Building A, FeiYang Science Park, No.8 LongChang Road,

Block67, BaoAn District, ShenZhen ,GuangDong Province, P. R. China

Tel: 86-755-36698555

Http://www.morlab.cn

Fax: 86-755-36698525

E-mail: service@morlab.cn
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H port, Operate at 940.5MHz, 1GHz -5GHz

REPORT No.: SZ22110153E01

Fre. PReading value Factor PFinal value Limit .
GHz dBm dB dBm dBm Verdict
2 -71.176 1.38 -69.796 -57 PASS
2.348 -71.508 1.62 -69.888 -57 PASS
2.764 -69.796 1.91 -67.886 -57 PASS
3.2 -68.003 2.21 -65.793 -57 PASS
3.68 -65.615 2.54 -63.075 -57 PASS
4.712 -68.25 3.25 -65 -57 PASS

Attach spectrum pictures of Preadingvaiue fOr this test here:

i Keysight Spectrum Analyzer - Swept SA
502 DC [

= B

SENSE:INT] [ /\ALIGN OFF
#Avg Type: Log-Pwr
Avg|Hold:>100/100

[04:45:18 AMJan 06, 2023

PNO: Fast (, 17ig: FreeRun
IFGain:Low #Atten: 10 dB

#VBW 3.0 MHz

MKR| MODE TRC| SCL X FUNCTION FUNCTION WIDTH FUNCTION VALUE =

Y’
S N [1[f] = 2000GHz[ 71476dBm[ [ [ |
!X N [1[f]  2348GHz[ 71.508dBm| |

& N |1 [f]  2764GHz|  -69.796 dBm|
A N | | 3.200GHz|  -68.003 dBm|
5 M I £
3 N |
7
s N
Y |
10 I
11 I -
) {11} 3

_
=
w
o
@
>
E
w

Shenzhen Morlab Communications Technology Co., Ltd.
FL1-3, Building A, FeiYang Science Park, No.8 LongChang Road,
Block67, BaoAn District, ShenZhen ,GuangDong Province, P. R. China

Tel: 86-755-36698555 Fax: 86-755-36698525

MORLAB

Http://www.morlab.cn E-mail: service@morlab.cn
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V port, Operate at 940.5MHz, 30MHz -1000MHz

Fre. PReading value Factor PFinal value Limit .

MHz dBm dB dBm dBm Verdict
194.9 -82.093 0.15 -81.943 -57 PASS
423.82 -83.162 0.33 -82.832 -57 PASS
509.18 -82.26 0.4 -81.86 -57 PASS
650.8 -81.837 0.51 -81.327 -57 PASS
744.89 -80.946 0.59 -80.356 -57 PASS
886.51 -82.776 0.7 -82.076 -57 PASS

Attach spectrum pictures of Preadingvaiue fOr this test here:

BE Keysight Spectrum Analyzer - Swept SA
Sl e P
1

= B

PNO: Fast )
IFGain:Low

[ SENSE:INT]

[ /\ALIGN OFF

[04:17:28 AMJan 06, 2023

Trig: Free Run
#Atten: 10 dB

#Avg Type: Log-Pwr
Avg|Hold:>100/100

MKR| MODE TRC| SCL

FUNCTION

FUNCTION WIDTH

FUNCTION VALUE =

(N [1]f] 194 90 MHz -82. 093 dBm| | 0000 @000O0O0O]
| 42382MHz| 83162dBm| | | 0|

2 NEENER
&N N (1] f]

= OWO=~Io

s QY

| 509418MHz| -82260dBm| |
[1[f]  650.80MHz|  -81.837 dBm|

m

1

SelectMarker'
6

IMSG

MORLAB

Shenzhen Morlab Communications Technology Co., Ltd.

FL1-3, Building A, FeiYang Science Park, No.8 LongChang Road,
Block67, BaoAn District, ShenZhen ,GuangDong Province, P. R. China

Tel: 86-755-36698555

Http://www.morlab.cn

Fax: 86-755-36698525

E-mail: service@morlab.cn
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V port, Operate at 940.5MHz, 1GHz -5GHz
Fre. PReading value Factor PFinal value Limit .
GHz dBm dB dBm dBm Verdict
1.916 -71.696 1.32 -70.376 -57 PASS
2.28 -70.205 1.57 -68.635 -57 PASS
2.704 -70.194 1.87 -68.324 -57 PASS
3.344 -69.21 2.31 -66.9 -57 PASS
3.924 -66.699 2.71 -63.989 -57 PASS
4.72 -68.542 3.26 -65.282 -57 PASS

Attach spectrum pictures of Preadingvaiue fOr this test here:

i Keysight Spectrum Analyzer Swept SA

= B

502 DC [ SENSE:INT] [ /\ALIGN OFF [04:43:17 AMJan 06, 2023
#Avg Type: Log-Pwr TRACE
PNO: Fast (, 17ig: FreeRun Avg|Hold:>100/100 ]
IFGain:Low #Atten: 10 dB

SelectMarker'
6

#VBW 3.0 MHz

MKR| MODE TRC| SCL FUNCTION FUNCTION WIDTH FUNCTION VALUE =

(N [1]f] 1.916 GHz 71 596 dBm| | 0000 @000O0O0O]
| 2.280 GHz]

)l N [1]f] |  70205dBm| | 0 [ 00000000 |
&) N [1f[  2704GHz| _ 70194dBm| | ]
(Y N [1]f] 3344GHz|  -69.210 dBm| ]
5 M | 3924GHz] -66.699 dBm I -
o N | ]
7 ]
s N ]
Y | ]
10 I ]
11 I B
) {11} 3
IMSG STATUS
Shenzhen Morlab Communications Technology Co., Ltd. Tel: 86-755-36698555 Fax: 86-755-36698525
M o RLAB FL1-3, Building A, FeiYang Science Park, No.8 LongChang Road,

Block67, BaoAn District, ShenZhen ,GuangDong Province, P. R. China Hitp://www.morlab.cn E-mail: service@morlab.cn
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N 4
Annex A Test Uncertainty

The uncertainty is calculated using the methods suggested in the "Guide to the Expression of
Uncertainty in Measurement" (GUM) published by ISO.

Uncertainty of Conducted Emission Measurement

Measuring Uncertainty for | 9kHz-150kHz +3.3dB
a Level of Confidence of 150kHz-30MHz +2.8dB
95%(U=2Uc(y))

Uncertainty of Radiated Emission Measurement

Measuring Uncertainty for | 30MHz-200MHz +5.06dB
a Level of Confidence of 200MHz-1000MHz +5.04dB
95%(U=2Uc(y)) 1GHz-6GHz +5.18dB
6GHz-18GHz +5.48dB
Shenzhen Morlab Communications Technology Co., Ltd. Tel: 86-755-36698555 Fax: 86-755-36698525
MO R A o e e e e N we Mipiommotaben  Eml: sanio@motiabon

Page 33 of 36



¥ /ORLAB!

-

REPORT No.: SZ22110153E01

Annex B Testing Laboratory Information

1. Identification of the Responsible Testing Laboratory

Laboratory Name: Shenzhen Morlab Communications Technology Co., Ltd.

Laboratory Address: FL1-3, Building A, FeiYang Science Park, No.8 LongChang
Road, Block67, BaoAn District, ShenZhen ,GuangDong
Province, P. R. China

Telephone: +86 755 36698555

Facsimile: +86 755 36698525

2. Identification of the Responsible Testing Location

Name: Shenzhen Morlab Communications Technology Co., Ltd.
FL1-3, Building A, FeiYang Science Park, No.8 LongChang

Address: Road, Block67, BaoAn District, ShenZhen ,GuangDong
Province, P. R. China

3. Accreditation Certificate

Accredited Testing
Laboratory:

The FCC designation number is CN1192.
Test firm registration number is 226174.
(Shenzhen Morlab Communications Technology Co., Ltd.)

4. Test Software Utilized

Model Version Number Producer
TS+ -[JS32-RE] Version 2.5.0.6 Tonscend
TS+ -[JS32-CE] Version 2.5.0.0 Tonscend

Shenzhen Morlab Communications Technology Co., Ltd.

Tel: 86-755-36698555 Fax: 86-755-36698525

M o RLAB FL1-3, Building A, FeiYang Science Park, No.8 LongChang Road,

Block67, BaoAn District, ShenZhen ,GuangDong Province, P. R. China

Http://www.morlab.cn E-mail: service@morlab.cn
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5. Test Equipments Utilized

REPORT No.: SZ22110153E01

Description Model Serial No. Manufacturer Cal. Date Due. Date
. SCHWARZBEC
Bi-Log Antenna | VULB 9163 | 9163-274 < 2022/11/7 | 2025/11/6
SCHWARZBEC
Bi-Log Antenna | VULB 9163 | 9163-519 < 2022/5/25 | 2025/5/24
Horn Antenna | BBHA9120D | 9120D-963 SCHW’;‘(RZBEC 2022/5/25 | 2025/5/24
SCHWARZBEC
Horn Antenna | BBHA9120D | 01774 < 2022/7113 | 2025/7/12
Hom Antenna | BBHAg170 | CEHA9T70 | SCHWARZBEC | o000 74a | 2025713
4773 K
MY541300
Receiver N9038A . Agilent 20227177 | 2023/7/6
MY564000
Receiver N9038A o KEYSIGHT 2022/3/3 | 2023/3/2
6db Attenuator | BW-N6W5+ | E191001 Mini-circuits | 2022/10/11 | 2023/10/10
S020180L320 | 61171/6117
Preamplifier ; , LUCIX CORP. | 2022/7/8 | 2023/7/7
10M100L
Preamplifier | > 0 200 380 | 46732 LUCIX CORP. | 2022/7/8 | 2023/7/7
DCLNAO118-4
Preamplifier 0C-S DS77209 Decentest 2022/7/23 2023/7/22
RF Coaxial PE330 MRE001 Pasternack N/A N/A
Cable
RF Coaxial
Coaxia CLU18 MREO02 Pasternack N/A N/A
Cable
RF Coaxial CLU18 MRE003 Pasternack N/A N/A
Cable
RF Coaxial A360-40-KK-
Coaxial | QA360-40 22290045 Qualwave N/A N/A
Cable 0.5
RF Coaxial | QA360-40-KK | 090046 Qualwave N/A N/A
Cable F-2
RF Coaxial | QAS00-18-NN-1 ) 10164 Qualwave N/A N/A
Cable 5
RF Coaxial
Coaxia BNC MREO4 Qualwave N/A N/A
Cable
Receiver ESPI 101052 R&S 2022/7/77 | 2023/7/6
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LISN NSLK 8127 8127449 Schwarzbeck 2022/3/3 2023/3/2
10dB Pulse VTSD 9561 | SCHWARZBEC
VTSD 9561-F 2022/7/6 2023/7/5
Limiter F-B #206 K
6. Ancillary Equipment Utilized
Description Manufacturer Model Serial No.
DC source LINI-T N/A C2040182272
PC APPLE A1370 N/A
PC Adapter APPLE A1374 N/A
END OF REPORT
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