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TEST REPORT DECLARATION

Applicant . iOttie, Inc
Address : 470 7th Avenue, 6 FL, New York, NY 10018
Manufacturer . iOttie, Inc
Address : 470 7th Avenue, 6 FL, New York, NY 10018
EUT Description . iOttie Auto Sense 2 Dashboard & Air Vent Mount
(A) Model No. : ATSWCG205, ATSWCG206
(B) Trademark . iOttie

Measurement Standard Used:
FCC CFR Title 47 Part 15 Subpart C Section 15.209

The device described above is tested by Shenzhen Alpha Product Testing Co., Ltd. to determine the
maximum emission levels emanating from the device and the severe levels of the device can endure and
its performance criterion. The test results are contained in this test report and Shenzhen Alpha Product
Testing Co., Ltd. is assumed full responsibility for the accuracy and completeness of test. Also, this report
shows that the EUT is technically compliant with the FCC CFR Title 47 Part 15 Subpart C Section 15.209
requirements.

This report applies to above tested sample only. This report shall not be reproduced in parts without written
approval of Shenzhen Alpha Product Testing Co., Ltd.

Yannis Wen

Tested by (name + signature).............. Project Engineer

Reak Yang

Approved by (name + signature).......: Project Manager

Date of issue...... ..cocovvviiniininnil April 12, 2023
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Revision History

Revision

Issue Date

Revisions

Revised By

VO

April 12, 2023

Initial released Issue

Yannis Wen
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Test Result Summary

Requirement CFR 47 Section Result
Antenna requirement §15.203 PASS
AC Power Li.ne. Conducted §15.207 PASS
Emission
Spurious Emission §15.209(a)(f) PASS
Occupied Bandwidth §15.215 (c) PASS

Note:

1. PASS: Test item meets the requirement.

2. Fail: Test item does not meet the requirement.

3. N/A: Test case does not apply to the test object.

4. The test result judgment is decided by the limit of test standard.



Page 6 of 37 Report No.: A2304005-C01-R03

2. General Information

2.1. Description of Device (EUT)

EUT Name

Model No.

DIFF.

Trademark

Power supply

EUT information

Operation frequency

Modulation

Antenna Type

Software version

Hardware version

Intend use environment

iOttie Auto Sense 2 Dashboard & Air Vent Mount

ATSWCG205, ATSWCG206

There is no difference except the name of the model and the bracket are
different. All tests are made with the ATSWCG205 model.

iOttie

DC 12-24V for car charger

DC 9Vv/12V from adapter
INPUT: 9V===2.2A, 12V=1.6A
OUTPUT: 7.5W/10W/15W

115~205KHz

MSK

Coil Antenna, Maximum Gain is 0dBi (This value is supplied by
applicant).

V1.0

V1.3

Residential, commercial and light industrial environment
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2.2. Accessories of Device (EUT)

Accessoriesl : RapidVolt 20W Car Charger

Manufacturer . iOttie, Inc.

Model : CHCRIO150

Input : DC 12-24V, 2A

Output : 20W Max DC 5V===3A, 9V==2.33A, 12V=1.67A

2.3. Tested Supporting System Details

No. Description Manufacturer Model Serial Number Certification
1 USB-C Smart AOHAI CD127 N/A N/A
Charger
2 Load N/A N/A N/A N/A

2.4. Block Diagram of Connection between EUT and Simulators

Radiated Spurious Emission

LOAD
EUT BATTERY
Conducted Emission
LOAD

EUT ADAPTER AC120V/60Hz
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2.5. Description of Test Modes

Channel Fr?ﬂ‘:_g;cy
1 153
2.6. Test Conditions
Iltems Required Actual
Temperature range: 15-35°C 24°C
Humidity range: 25-75% 56%
Pressure range: 86-106kPa 98kPa
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2.7. Test Facility

Shenzhen Alpha Product Testing Co., Ltd
Building i, No.2, Lixin Road, Fuyong Street, Bao'an District, 518103, Shenzhen, Guangdong, China

June 21, 2018 File on Federal Communication Commission
Registration Number: 293961

July 15, 2019 Certificated by IC
Registration Number: CN0085

2.8. Measurement Uncertainty

(95% confidence levels, k=2)

Item Uncertainty
Uncertainty for Power point Conducted Emissions Test 1.63dB
Uncertainty for Radiation Emission test in 3m chamber 3.5dB
(below 30MHz) '
Uncertainty for Radiation Emission test in 3m chamber 3.74dB(Polarize: V)
(30MHz to 1GHz) 3.76dB(Polarize; H)
Uncertainty for Radiation Emission test in 3m chamber 3.77dB(Polarize: V)
(1GHz to 25GHz) 3.80dB(Polarize: H)
Uncertainty for radio frequency 5.06x10°GHz
Uncertainty for conducted RF Power 0.40dB
Uncertainty for temperature 0.2°C
Uncertainty for humidity 1%

Uncertainty for DC and low frequency voltages 0.06%
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2.9. Test Equipment List

Firmwa Cal
Equipment Manufacture Model No. re Serial No. Last cal.
i Interval
version
* Ak 1
9"6*6 anechoic CHENYU 9%6*6 / N/A 2022.05.17| 3Year
chamber
Spectrum ROHDE&SCHWAR | £qy40-N 2.3 102137 2022.08.22| 1Year
analyzer z
i“;}i‘l’;rzuerp Agilent N9020A | A14161 \iva99100060 | 2022.08.22| 1vear
. ROHDE&SCHWAR 2.28 1316.3003K03-
Receiver 7 ESR sP1 102082-Wa 2022.08.22 1Year
Receiver R&S ESCI g'éi 101165 2022.08.22| 1VYear
Bilog Antenna Schwarzbeck \gL1JI6_8B / VULB 9168#627| 2021.08.30 2Year
BBHA /
Horn Antenna SCHWARZBECK 9120 D 2106 2021.08.30 2Year
Active Loop FMZB /
Antenna SCHWARZBECK 15198 00059 2021.08.30 2Year
RF Cable Resenberger Cable 1 / RE1 2022.08.22 1Year
RF Cable Resenberger Cable 2 / RE2 2022.08.22 1Year
RF Cable Resenberger Cable 3 / CE1l 2022.08.22 1Year

Pre-amplifier HP HP8347A / 2834A00455 2022.08.22 1lYear

Pre-amplifier Agilent 8449B / 3008A02664 2022.08.22 1Year
L.I.S.N.#1 Schwarzbeck NSL6K812 / 8126-466 2022.08.22 1lYear
LIS.N#2 ROHDE&ZSCHWAR ENV216 / 101043 2022.08.23| 1 Year

Horn Antenna | SCHWARZBECK BBHSQN / 00946 2021.08.30| 2 Year

Preamplifier SKET L'\AS_AS—OB / SK2018101801| 2022.08.22| 1 Year
Power Meter Agilent E9300A / MY41496628 2022.08.22 1 Year
Power Sensor DARE RP?EOOG / 1510001'18'\'09 2022.08.22 1 Year
Temp. & Humid. . WHTH-10 /
Chamber Weihuang 00-40-880 100631 2022.08.22 1 Year
Switching Mode /

Power Supply JUNKE JK12010S 20140927-6 2022.08.22| 1 Year
Adjustable MWRFtest N/A / N/A N/A N/A
attenuator

10dB Mini-Circuits DC-6G / N/A N/A N/A
Attenuator
Software Information
Test ltem Software Name Manufacturer Version
RE EZ-EMC EZ Alpha-3A1
CE EZ-EMC EZ Alpha-3A1
RF-CE MTS 8310 MW Vv2.0.0.0
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3. Test Results and Measurement Data

3.1. Conducted Emission

3.1.1. Test Specification

Test Requirement: FCC Part15 C Section 15.207
Test Method: ANSI C63.10:2013
Frequency Range: 150 kHz to 30 MHz
Receiver setup: RBW=9 kHz, VBW=30 kHz, Sweep time=auto
Limit (dBuV)
Frequency range (MHz) Ouasi-peak Average
Limits: 0.15-0.5 66 to 56* 56 to 46*
0.5-5 56 46
5-30 60 50
Reference Plane
LISN

40cm 80cm

m AC power

EU.T Adapter
Test Setup: EMI
Receiver

Test table/Insulation plane

Remark

EUT Equipment Under Test

LISN Line impedence Stabilization Netwoik
Tast table height=0 5m

Test Mode: Transmitting Mode

1. The E.U.T is connected to an adapter through a line impedance
stabilization network (L.I.S.N.). This provides a 50ohm/50uH
coupling impedance for the measuring equipment.

2. The peripheral devices are also connected to the main power
through a LISN that provides a 500hm/50uH coupling impedance
with 50ohm termination. (Please refer to the block diagram of the
test setup and photographs).

3. Both sides of A.C. line are checked for maximum conducted
interference. In order to find the maximum emission, the relative
positions of equipment and all of the interface cables must be
changed according to ANSI C63.10: 2013 on conducted
measurement.

Test Procedure:

Test Result: PASS
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3.1.2. TestData

Please refer to following diagram for individual

Test Mode : Output 15W

Test Result . PASS

Note: The test results are listed in next pages.

All test modes has been tested, this report only reflected the worst mode.(Output 15)

If the limits for the measurement with the average detector are met when using a receiver with a
peak detector, the test unit shall be deemed to meet both limits and the measurement with the
average detector and quasi-peak detector need not be carried out.

If the limits for the measurement with the average detector are met when using a receiver with a
quasi-peak detector, the test unit shall be deemed to meet both limits and the measurement with
the average detector need not be carried out.
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| Pol | Line
120+
110-
100-
a0 -
80+
Z 70- FCC P : i
] CC Part 15B_CE_AC Malns_C|ass B_QH
= 60—‘1—&‘\‘——\ ECCIPart 158 CE AC Mains Class B_AV
g [ty L et B . _
40 - ¢ i 6.
w M
N 'L,,__ Il "I .”ll' I 1 I "||||||I|I-u'||'n-'- ) I- i
20- AN T Ao il L T )
10
0- ] 0 |
150k iM 10M 30M
L1 —— Frequency(Hz)
) Limit Level Delta Factor )
No. Frequency dBuV dBuV dB dB Detector | Polar
1 166.000 kHz 65.2 54.9 -10.2 9.7 QP L1
2% 218.000 kHz 62.9 49.5 -13.4 9.7 PK L1
3* 270.000 kHz 61.1 43.2 -18.0 9.7 PK L1
4* 3.254 MHz 56.0 44.2 -11.8 9.9 PK L1
5% 4.874 MHz 56.0 41.2 -14.8 10.0 PK L1
6* 8.854 MHz 60.0 36.3 -23.7 10.1 PK L1
7* 162.000 kHz 55.4 41.9 -13.5 0.7 AV L1
8* 218.000 kHz 52.9 33.4 -19.5 0.7 AV L1
o* 3.254 MHz 46.0 35.0 -11.0 9.9 AV L1
10* 3.670 MHz 46.0 35.0 -11.0 9.9 AV L1
11 5.818 MHz 50.0 31.3 -18.7 10.0 AV L1
124 9.610 MHz 50.0 32.7 -17.3 10.1 AV L1
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Level(dBuV)

| Neutral
120-
110-
100-
a0 -
80-
70- FCC Part 15B_CE_AC Mains_Class B_QF
60_;‘_\\_‘_\ ECCIPart T5B_CE_AC Mains_Class B_AW
50~ W\ ]
9 - 1 i
30 I N ik it
\ L) N i
20 \jn " WAook o “I'Hlﬂﬂﬂhﬂl'llllmml il | My
10-
0-; T I [
150k 1M 10M 30M
M — Freguency(Hz)
. Limit Level Delta Factor .
No. Frequency dBuV dBUV B 4B Detector | Polar
1 162.000 kHz 65.4 56.2 -9.1 9.7 QP N
2% 218.000 kHz 62.9 51.1 -11.8 9.7 PK N
3* 382.000 kHz 58.2 35.7 -22.6 9.7 PK N
4+ 3.150 MHz 56.0 38.5 -17.5 0.9 PK N
5% 10.202 MHz 60.0 38.4 -21.6 10.0 PK N
6* 17.978 MHz 60.0 36.4 -23.6 10.0 PK N
7* 162.000 kHz 55.4 43.9 -11.4 9.7 AV N
8* 218.000 kHz 52.9 35.7 -17.2 9.7 AV N
g* 270.000 kHz 51.1 30.6 -20.6 Q.7 AV N
10* 378.000 kHz 48.3 28.2 -20.1 Q.7 AV N
11* 3.402 MHz 46.0 34.2 -11.8 0.9 AV N
124 8.698 MHz 50.0 34.0 -16.0 0.9 AV N
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3.2. Radiated Spurious Emission Measurement

3.2.1. Test Specification

Test Requirement: FCC Part15 C Section 15.209
Test Method: ANSI C63.10: 2013
Frequency Range: 9 kHz to 25 GHz
Measurement Distance: 3m
Antenna Polarization: Horizontal & Vertical
Operation mode: Refer to item 4.1
Frequency Detector RBW VBW Remark
9kHz- Quasi-pea | 200Hz 1kHz Quasi-peak
150kHz k Value
150kHz- Quasi-pea | 9kHz 30kHz Quasi-peak
Receiver Setup: 30MHz k Value
30MHz-1GH | Quasi-pea | 100KH | 300KH Quasi-peak
ya k Z Z Value
Peak 1MHz 3MHz Peak Value
Above 1GHz Peak 1MHz 10Hz Average Value
Field Strength Measurement
Frequency . Distance
(microvolts/meter)
(meters)
0.009-0.490 2400/F(KH2) 300
0.490-1.705 24000/F(KHz) 30
1.705-30 30 30
30-88 100 3
88-216 150 3
Limit: 216-960 200 3
Above 960 500 3
Field Strength Measureme
. nt
Frequency (microvolts/mete . Detector
Distance
r
(meters)
500 3 Average
Above 1GHz 5000 3 Peak
For radiated emissions below 30MHz
Distance = 3m
Computer [
Pre -Amplifier
Test setup:
:
Tm
. 4—— Tum table
0.8m¢
3 e —— Receiver
Ground Plane
30MHz to 1GHz
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=
Antenna Tower
: Search
ceeed 3m L EERPETE
EUT v { // Antenna

4m /
RF Test

'? —_ L Receiver
Vv !

: ]
v
o foim o N
able A LA
; HE [i]=]
|

: Do [ 1
WLy ey

Ground Plane

Above 1GHz

-
Test Antenna«

<1lm .. 4m>v]

Test Procedure:

1. For the radiated emission test below 1GHz:
The EUT was placed on a turntable with 0.8 meter above
ground. The EUT was set 3 meters from the interference
receiving antenna, which was mounted on the top of a variable
height antenna tower. The EUT was arranged to its worst case
and then tune the antenna tower (from 1 m to 4 m) and
turntable (from O degree to 360 degrees) to find the maximum
reading. A pre-amp and a high PASS filter are used for the test
in order to get better signal level.
For the radiated emission test above 1GHz:
Place the measurement antenna on a turntable with 1.5 meter
above ground, which is away from each area of the EUT
determined to be a source of emissions at the specified
measurement distance, while keeping the measurement
antenna aimed at the source of emissions at each frequency of
significant emissions, with polarization oriented for maximum
response. The measurement antenna may have to be higher or
lower than the EUT, depending on the radiation pattern of the
emission and staying aimed at the emission source for
receiving the maximum signal. The final measurement antenna
elevation shall be that which maximizes the emissions. The
measurement antenna elevation for maximum emissions shall
be restricted to a range of heights of from 1 m to 4 m above the
ground or reference ground plane.
2. Corrected Reading: Antenna Factor + Cable Loss + Read Level -
Preamp Factor = Level
3. For measurement below 1GHz, If the emission level of the EUT
measured by the peak detector is 3 dB lower than the
applicable limit, the peak emission level will be reported.
Otherwise, the emission measurement will be repeated using
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the quasi-peak detector and reported.
4. Use the following spectrum analyzer settings:

(1) Span shall wide enough to fully capture the emission being
measured,;

(2) Set RBW=100 kHz for f < 1 GHz; VBW =RBW; Sweep =
auto; Detector function = peak; Trace = max hold;

(3) Set RBW = 1 MHz, VBW= 3MHz for f 1 1 GHz for peak
measurement.

For average measurement: VBW = 10 Hz, when duty cycle is

no less than 98 percent. VBW 2 1/T, when duty cycle is less

than 98 percent where T is the minimum transmission duration

over which the transmitter is on and is transmitting at its

maximum power control level for the tested mode of operation.

Test mode: Refer to section 4.1 for details

Test results: PASS
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3.2.2. TestData

Please refer to following diagram for individual

Frequency Range 9KHz~30MHz
Test Mode TX: 153kHz
Polarization Coplanar
Test Results PASS

Note: 1. The test results are listed in next pages.

2. This mode is worst case mode, so this report only reflected the worst mode.

3. If the limits for the measurement with the average detector are met when using a receiver with
a peak detector, the test unit shall be deemed to meet both limits and the measurement with the
quasi-peak detector need not be carried out.
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130,

120

110

100

a0

70

E0

L)

40

30

20

0 dBu¥/m

10.0
0.009 [MHz) 0.150

No. Mk. Freq. Reading Correct Measure- Limit Margin Antenna Table

Level Factar ment Height Degree

MHz dBuv dB dBuVim  dBuM/m dB  Detector  cm degree Comment

1 0.0191 14.18 21.27 35.45 1220 -86.64 peak
2 0.0287 9.16 21.03 30.19 118.% -88.38 peak
3 0.0487 17.49 19.97 3746 113.5 -76.53 peak
4 0.0638 16.69 20.11 36.80 111.6 -74.85 peak
5 * 0.0974 14 58 19.82 34 40 10?.5 -73.59 peak
6 0.1330 10.59 19.95 30.54 105.5 -74.75 peak
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1200 dBuV/m

120

110

100

30

20

FCC PART 158 9K-30M

70

G0 2 3

50 4

5

40

30 s

20

10.0

0.150 05 [MHz] 5 30.000
No. Mk. Freq. Reading Comrect Measure- Limit Margin Antenna Table
Level Factor ment Height Degree
MHz dBuv dB dBuVim dBuvim dB Detector cm degree Comment

1 0.1535 B65.47 2019 8566 104.0 -18.39 peak

2 0.4611 37.15 19.76 56.91 9453 -37.62 peak

3 * 0.7681 3577 19.86 5563 7003 -1440 peak

4 1.0761 28.42 20.02 48 44 67.06 -1862 peak

5 1.3833 23.35 2010 43 45 64 .84 -2139 peak

6 3.2267 9.95 2062 3057 70.00 -3943 peak
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Frequency Range . 30MHz~1000MHz
Test Mode : Output 15W
Test Results . PASS

Note: 1. The test results are listed in next pages.

2. All test modes has been tested, this report only reflected the worst mode.

3. If the limits for the measurement with the average detector are met when using a receiver with
a peak detector, the test unit shall be deemed to meet both limits and the measurement with the

guasi-peak detector need not be carried out.

Frequency Range . Above 1GHz

EUT o Test Date : /
M/N o Temperature : /
Test Engineer o Humidity : /
Test Mode o

Test Results : N/A

1. The highest frequency of the internal sources of the EUT is less than 108 MHz, the
Note: measurement shall only be made up to 1 GHz. So the frequency rang above 1GHz radiation test

not applicable.
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30MHz-1GHz
| Pol | Vertical

20,0 dBuVim

70

[11]

FCC Part 15 Class B Radiation (30-1000])
a0
[

10

0 M
20

10

0.0

30.000 4D 50 60 70 80 (MHz) Jon 400 500 600 700 1000.000
No. Mk. Freq. Reading Correct Measure- Limit Margin Antenna Table

Level Factor ment Height Degree
MHz dBUv dB dBuv/im  dBuV/im dB  Detector  cm degree Comment

1 * 594614 19.60 13.25 3285 4000 -715 QP

2 119.6876 21.52 13.01 3453 4350 897 peak

3 158.5750 20.35 15.04 3539 4350 -811 peak

4 174.9345 20.02 13.39 33.41 4350 -10.09 peak

5 278.0668 12.79 13.52 26.31 46.00 -1969 peak

6 5782642 11.86 19.78 3164 46.00 -1436 peak

Note:1. *:Maximum data; x:Over limit; l-over margin.

2 Measurement=Reading Level+Correct Factor, Correct Factor=Antenna Factor+Cable Loss.
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| Pol | Horizontal
800 dBuV/m
70
60
FCC Part 15 Class B Radiation (30-1000)
50
|
40 I ?
| “Vﬁ WWW

30

20

10

0.0
30.000 40 50 60 70 &0 [(MHz) 300 400 500 600 700 1000.000
No. Mk. Freq. Reading Correct Measure- Limit Margin Antenna Table
Level Factor ment Height Degree
MHz dBuv dB dBuVim dBuvim dB Detector cm degree Comment

1 60.2308 18.01 13.16 37 4000 -8.83 peak

2 119.6876 16.61 13.01 2962 4350 -1388 peak

3 % 161.9467 20.60 14.85 3545 4350 -8.05 peak

4 180.1849 2013 12 66 3279 4350 -10.71  peak

5 398.7505 15.18 16.22 31.40 4600 -1460 peak

6 708.0227 11.15 21.84 3299 46.00 -13.01 peak

Note:1. *:Maximum data; x:Over limit; l:over margin.
2.Measurement=Reading Level+Correct Factor; Comrect Factor=Antenna Factor+Cable Loss.
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3.3. Test Specification

Test Requirement:

FCC Part15 C Section 15.215(c)

Test Method:

ANSI C63.10: 2013

Limit:

N/A

Test Procedure:

1. According to the follow Test-setup, keep the relative position
between the artificial antenna and the EUT.

2. Set to the maximum power setting and enable the EUT transmit
continuously.

3. Use the following spectrum analyzer settings for 20dB
Bandwidth measurement.
Span = approximately 2 to 3 times the 20 dB bandwidth,
centered on a hopping channel; RBW=21% of the 20 dB
bandwidth; VBW=RBW,; Sweep = auto; Detector function =
peak; Trace = max hold.

4. Measure and record the results in the test report.

— ]
Test setup: oo { | )
Spectrum Analyzer EUT
Test Mode: Refer to section 4.1 for details

Test results:

PASS
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3.3.1. TestData

Frequency(kHz) 20l OCC(LIJ(FQ/Z)B S I Limit (kHz) Conclusion
153 3.843 PASS

Test plots as follows:

Ag‘i‘lent Spectrum Analyzer - Occupied BW
T e e SENSE:INT| SOURCE OFF /A ALIGH OFF 05:08:00 AM Apr 13, 2023
Mech Atten 0 dB CenterFreq: 153.000 kHz Radio Std: None
] Trig: Free Run Avg|Hold:>10/10
HIFEGain:Low #Atten: 0 dB Radio Device: BTS Mech Atten
0dB

Attenuation

Ref Offset2 dB
Ref 5.00 dBEm

Center 153 kHz Span 20 kHz
#Res BW 100 Hz #VBW 300 Hz Sweep FFT

Occupied Bandwidth Total Power
3.256 kHz Mech Atten Step

Transmit Freq Error 11 Hz OBW Power 99.00 % = g el
x dB Bandwidth 3.843 kHz x dB -20.00 dB

STATUS ! AC coupled: Accy unspec'd < 10MHz
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4. Photos of Test Setup

Radiated Emission
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Conducted Emission
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5. Photographs of EUT
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--------- END OF REPORT-------



