Nemko

TEST REPORT

Electromagnetic Compatibility

Report Reference No. .............. 1 444569TRFEMC

Date of iSSUE......ccoveeveeeireiienee. : 2021-08-31

Test Report Verdict.................... : PASS

Testing Laboratory................... : Nemko S.p.A.
AdAress......coooeevveeieiieiiieeeeeeee . Via Del Carroccio, 4

CItY oo : 20858 Biassono (MB)

Country ....oocviiiiiiiiii e : ltaly

Testing location...........ccoeeuunneeee. . Described at clause 1.4

Customer name........c..cceevunennns : Tokinomo Marketing SA

Customer information................. : 121D Gheorghe Titeica, 6th floor, 2nd district

PO 020295 — Romania

Reference standards................ : FCC CFR 47 Part 15 Subpart B

Standard application .................. : Full application

Equipment under test............... : Robotic device for in-store advertising solution
Trademark(s) ........ccceeuerereerennns . T tokinomo

Manufacturer..........coocccvvieeeneennn. . Tokinomo Marketing SA

Model/Type reference................. . Described at clause 4.1

Tests performed by ...........c........ . P. Barbieri & nw L—"
Report approved by.................... : D. Guarnone M@M

This test report shall not be partially reproduced without the prior written consent of Nemko S.p.A. The phase of
sampling of equipment under test is carried out by the customer. Results indicated in this test report refer exclusively
to the tested samples and apply to the sample as received. This Test Report, when bearing the Nemko name and

logo is only valid when issued by a Nemko laboratory, or by a laboratory having special agreement with Nemko.
Doc. n. TRF001; Rev. 0; Date: 2020-11-30



CONTENTS

1. GENERAL INFORMATION.....ciiiitii ettt e e 3
0 o T =Tt fl o 11 oY Y S URUURRN 3
Y 1] o To ] IV E=To 1o TR o o <IN =T To o S UUUURRN 3
1.3 Date of sample(s) reception and TESTS .........eiiiiiiiii et et 3
IR Y TV [ Yo=Y o o USRS 4
1.5 Environmental CONGITIONS ........cociiiiiiiiiiiiiiiii e e 4
1.6 Measurement uncertainty and assessment of conformity ......cccccoeeciiiiii e, 4
1.7 Instruments calibration table ..o 6

2. PRODUCT STANDARDS, TEST METHODS AND TECHNICAL PROCEDURES........... 7
2.1 StaNdard(s) @PPHE........ueiee et e e et e e e e etr e e e eebae e e eabaeeeeabaeaeeantaaeeeanraeaeanes 7
2.2 Test MEthOd(S) QPPHE.....cc e e et e e e et r e e e seata e e e sartaeeesntaeeesantaeeesanes 7
2.3 NemKO tECHNICAl PrOCEAUIES. ... et e e st e e e s eata e e e saata e e e santeeeesanteeeesantaeeesanes 7

3. SUMMARY OF TEST RESULTS AND VERDICTS ... 8
3.1 Measurement of electromagnetic disturbances emitted by the equipment under test..........ccceeuueee.. 8

4. EQUIPMENT UNDER TEST ...ttt 9
4.1 EUT Identification ...cc.ceciiiiiiiiiiiciic e e s 9
4.1 EUT Id@NTIfICAtION c..eeirieteeieee ettt e r e n e e s e sme e e enne s 9
4.2 EUT POWT SUPPIY tttiiiiiiiiiiiitie et e ettt e e e e e e ee e e e e e e e e et tteeeeeeeeeeaasataeaaaaessaassssaasaaaeeeaanssssnseaaeasesanssnns 10
4.3 EUT Information declared by the CUSTOMEr L .....c..ioviiiiiiieee ettt et e 10
O U 0T =Y e A oY T 1Y, [o o [T USSR 10
R LU e o 1= (U T =T To T o TN 1Y, oo [ EERRRN 11
4.6 EUT INDUL/OULPUL POIES.....vieicieieeetee ettt ettt ete et eete e e et e et e e eteeeeateeenbeeeeteeeestesenseeesaseeesesensseesnseeenns 11
4.7 EUT and Equipment Used DUFING TS ..ueiiiiiiieciieieeee e eccciiittee e e s ereitte s e e e e e e eeeattraeeeeaeeeennssseseaaseessnnnnnns 11
4.8 EUT ElECtric/BlOCK DIGZIram ..cueccueeieeiereereeereceteeeteeeteeereeeteesteesteesteesaseeaseeaseeseensessteestsesaseenseeseenseenseeens 12
4.9 Information aboUt radio MOGUIE(S)...uureeeiiiiiiieiiiiiieie ettt e e e e eertrrr e e e e e eesesarrrereeeeeesssanenes 12

5 TEST RESULTS ...ttt ettt e e e e e e e e e e e e e e e as 13
5.1 Radiated EMISSION ..cciviiiiiiiiiiiii it e e 13
5.2 CoONAUECEEA @MISSION ..ottt ettt e r et e e e sme e eae e e e e ene s 21

B EUT PHOTOS ...ttt ettt et e e e et e e e e e e e e e e nnneee s 25

Report n° 444569TRFEMC page 2 /28



@mko

1. GENERAL INFORMATION

1.1 Project history

Report number Modification to the report / comments Date
444569TRFEMC First release 2021-08-31

The crossed square indicates that the listed condition,

................................................... standard or equipment is applicable for this report.

= The emply square indicates that the listed conditon,
standard or equipment is not applicable for this report.

NP (Not performed).......cccccvveirnnnns . Test case not performed according to customer request

N (Not applicable) ........cccccceeerrnnnnns . Test case does not apply to the test object

P (PaSS) ..uvveeeeeiiiiiiiiiiiieeeeeee e . Test object does meet the requirement

F (Fail) woeeeeeeieeiiiiieeieeis . Test object does not meet the requirement

[] Comma (,) / X Dot (.) ..ccuvrnneee. . Symbol used as decimal separator throughout this report

Asterisk (*) Symbol not used throughout this report

EUT e . Equipment Under Test

The results contained in this report reflect the results for this particular model(s) and serial
number(s) and apply to the sample(s) as received. It is the responsibility of the manufacturer to
ensure that all production models meet the intent of the requirements detailed within this report.

1.3 Date of sample(s) reception and tests

Date of receipt of test sample(s) ..... : 2021-07-08
Testing start date ...........ccoeeunnneee. : 2021-08-26
Testing termination date ................. : 2021-08-31
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1.4 Testing location

The tests have been performed in the place indicated below:
Nemko premises location .......... : Nemko S.p.A.

Via Del Carroccio, 4

20853 Biassono (MB) - ltaly

FCC site number: 682159
[ Other location .........ccceveeveeenen. Do

1.5 Environmental conditions

The tests were carried out in the ranges of environmental conditions specified below:

Ambient temperature ...................... : 18-33°C
Relative Humidity ..........cccccoveenuennee. : 25-70 % 2
Atmospheric pressure .................... . 860-1060 hPa
Notes:

' For luminaire, temperature during tests was verified to be within 18 = 30 °C
2 During ESD test, humidity was verified to be within 30 + 60 %

The following instruments are used to monitor the environmental conditions:

Equipment Trademark Model Serial No.
Thermo-hygrometer Testo 175-H2 20012380/305
Thermo-hygrometer Testo 175-H2 38203337/703

Barometer Castle GPB 3300 072015

1.6 Measurement uncertainty and assessment of conformity

The measurement uncertainty was calculated for each test and quantity listed in this test report,
according to CISPR 16-4-2 and other specific test standard and is documented in Nemko Spa
working manual WML1002. The assessment of conformity for each test performed on the equipment
is performed not taking into account the measurement uncertainty. The two following possible
verdicts are stated in the report:

P (Pass) - The measured values of the equipment respect the specification limit at the points tested.
The specific risk of false accept is up to 50% when the measured result is close to the limit.

F (Fail) - One or more measured values of the equipment do not respect the specification limit at
the points tested. The specific risk of false reject is up to 50% when the measured result is close to
the limit.

Hereafter Nemko’s measurement uncertainties are reported:

Report n° 444569TRFEMC page 4 /28



@mko

Measurement

Test Range Uncertainty Notes

Antenna distance 3m, 10 m

0.009 + 200 MHz 50dB (1)
Antenna distance 1 m, 3m, 10 m
200 + 1000 MHz 5.2dB (1)
Radiated Disturbance Antenna distance 1 m, 3 m, 10 m 52 dB (1)
10m Chamber 1+6 GHz ’

Antenna distance 1 m, 3 m
6 + 18 GHz 55dB (M

Antenna distance 1 m, 3 m
18 = 40 GHz 72dB (1)

Radiated Disturbance .
with large loop antenna system (LLAS) 0.009 + 30 MHz 3.3dB (1)
0.02 + 150 kHz with AMN 3.8dB (1)
150 kHz + 30 MHz with AMN 3.4dB (1)
Conducted Disturbance 150 kHz + 30 MHz with AAN 4.6 dB (1)
9 kHz + 30 MHz with voltage probe 2.9dB (1)
150 kHz + 30 MHz with current probe 2.9dB (1)
Frequenc 10 Hz + 1 kHz 0.2 % (1)
quency 1 kHz = 40 GHz 10° )
Electromagnetic fields (EMF) Magnetic, Electric ani:l Eéeét;c;magnenc fields: 0 Hz o5 o, (1)
) " AC/DC Voltage 10 mV + 1000 V 0+100 kHz

Electrical quantities (voltage, current, AC/DC Current 0.1 mA = 400 A 0+1 kHz 5509, (1)

resistance)

Resistance 100 mQ + 10 MQ

NOTES:

(1) The reported expanded uncertainty of measurement is stated as the standard uncertainty of measurement multiplied by the
coverage factor k = 2, which for a normal distribution corresponds to a coverage probability of approximately 95 %
(2) The instruments used for this immunity test is according to the tolerances requested by the applicable standard
(3) The reported expanded uncertainty of measurement is related to the stimulus quantity
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1.7 Instruments calibration table

Instrument cited in the report and not listed in this paragraph are not subject to calibration. The
calibration is valid up to the last day of the due date month.

Description Manufacturer Model Identifier Cal Date Due Date
EMI Receiver Rohde & Schwarz ESW44 101620 2020-09 2021-09
EMI Receiver Rohde & Schwarz ESU8 100202 2020-08 2021-08
Antenna Trilog 25MHz - 8GHz | Schwarzbeck Mess- VULB9162 9162-025 2021-07 | 2024-07
Elektronik
. Schwarzbeck Mess-
Antenna Trilog 25-2000 MHz . VULB9168 9168-242 2021-06 2024-06
Elektronik
Antenna 1 - 18 GHz Schwarzbeck Mess- STLP9148 STLP 9148152 | 201809 | 2021-09
Elektronik
Antenna 1 - 18 GHz Schwarzbeck Mess- STLP9148 STPL9148-123 | 2021-06 2024-06
Elektronik
Double Ridge Horn Antenna RFSpin DRH40 061106A40 2020-04 2023-04
Broadband Bench Top STB-1834034030-
Amplifier Sage KFKF-L1 18490-01 2021-04 2022-04
Broadband Amplifier Schwarzbeck Mess- BBV9718C 00121 2021-01 2022-01
Elektronik
o Schwarzbeck Mess-
Preamplifier Elektronik BBV9718 BBV9718-137 2021-04 2022-04
) . 10m semi-anechoic
Semi-anechoic chamber Nemko S.p.a. chamber 530 2019-09 2021-09
Common Mode Absorption Schwarzbeck Mess-
Device Elektronik CMAD1614 00041 2021-05 2022-05
LISN Rohde & Schwarz ESH2-Z5 881 362/006 2021-03 2022-03
LISN Rohde & Schwarz ESH2-Z5 872 460/041 2020-08 2021-08
Oscilloscope Agilent 54846A MY40000254 2020-11 2022-11
Multimeter Rohde & Schwarz HMC8012 101577 2021-06 2022-06
Barometer Castle GBP 3300 072015 2021-04 2022-04
Data logger con diagnosi in Testo 175-H2 20012380/305 | 2020-12 | 2022-12
campo
Data '°ggega‘;‘1’god'a9”°s' in Testo 175-H2 38203337/703 | 202012 | 2022-12
Attenuator Aeroflex / Weinschel 2 CC8577 2021-07 2022-07
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2. PRODUCT STANDARDS, TEST METHODS AND TECHNICAL PROCEDURES

2.1 Standard(s) applied
The following standard(s) were applied:

FCC CFR 47 Part 15 Subpart B

Code of Federal Regulations — Title 47 — Part 15 Radio Frequency Devices — Subpart B
Unintentional radiation

2.2 Test method(s) applied

The following documents are referred to in the standard(s) in such a way that some or all of their
content constitutes requirements for the standard itself.

ANSI C63.4 (2014)
American National Standard for Methods of Measurement of Radio-Noise Emissions from Low-
Voltage Electrical and Electronic Equipment in the Range of 9 kHz to 40 GHz

2.3 Nemko technical procedures
WM L0177: General routines for using instruments at Nemko

WM L1002: Measurement Uncertainty - Policy and Statement

WM L0077: General procedure for conducting EMC tests
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3. SUMMARY OF TEST RESULTS AND VERDICTS

3.1 Measurement of electromagnetic disturbances emitted by the equipment under test

Emission Tests

Requirement / test sT:.:zg? d Verdict
Part §15.107 — Conducted emission ANSI C63.4
Part §15.109 — Radiated emission ANSI C63.4
Notes:
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4. EQUIPMENT UNDER TEST
4.1 EUT Identification

4.1 EUT Identification

radio modules.

Short description of the EUT
The EUT is a robotic device for in-store advertising solution provided with two already certified

Copy of marking plate(s) (if present)

SampIe ID . :
MOdEl/TYPE oeeeeeeeiiieiee e :
Ratings ....ovveeeiiiiiii :
Equipment installation ............occciiis :

Accessories and detachable parts included ....:

Test performed........cooovvvvveiiiiiiiiiiiieeeeeeeee, :

4445690001 (Number assigned by Nemko)
V4
100 —240 V ac 50/ 60 Hz

Table-top

AC/DC adapter model GST36U12 (Mean Well)
Lamp with USB cable
Motion sensor with USB cable

All tests were performed on this sample

Software and/or firmware information ............. :

Product variants not tested:
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4.2 EUT Power Supply

Supplementary
Information

Ne° 2 Type Supply Voltage Phases N°

1 AC 110 V /60 Hz L+N

Notes:
" The crossed square indicates that the supply voltage is used in at least one test.
2 This number will be used all over the report to identify the supply voltage(s) used for each test.

4.3 EUT Information declared by the Customer !

Information Declaration

EUT highest frequency? ..........cccocceveveeneennnne : fc = 2700 MHz
Environment intended use...........cccccceeiiiiins : Commercial / Light industrial
Equipment classification® ...............ccccceeeeveenn. ; B

Notes:

" Nemko S.p.A. declines all responsibility for the information above declared by the customer that may influence the
validity of the results contained in this test report.

2 For host products with certified modular transmitter, the frequency range of investigation of the composite system is
specified by rule in Sections 15.33(a)(1) through (a)(3), or the range applicable to the digital device, as shown in
Section 15.33(b)(1), whichever is the higher frequency range of investigation.

3 Equipment class and category definitions are specified in the standard used.

4.4 EUT Operation Modes

Description

1 Normal working with motor, fan and light switched on
Notes:
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4.5 EUT Configuration Modes

The EUT was configured to measure its highest possible radiation level. The test modes selected
are according to EUT instruction manual.

N° Description
1 The EUT has been tested connected to the mains
Notes:

4.6 EUT Input/Output Ports

Cable

|
Type' Max. SI?iaell) di d Description
>3m
0 Enclosure N/E — — —
1 AC mains AC L] L] Direct plug-in
2 DC power port DC [ [ Two wires cable
3 Lamp I/0 [ [ USB cable
4 Sensor I/0 L] L] USB cable
5 Wi-Fi antenna ANT L] Direct plug-in
6 LTE antenna ANT L] Coaxial cable
Notes:
' Port type:
AC = AC Power Port DC = DC Power Port N/E = Non-Electrical ANT = Antenna Port
I/0O = Signal/Control Input or Output Port TP = Wired network or telecommunication Port
4.7 EUT and Equipment Used During Test
Use' Product Type Manufacturer Model Comments
SIM Radio tester R&S CMW290 —
SIM Access point Linksys WRT54G —
AE Tablet Samsung TAB A —
Notes:
' Use
EUT - Equipment Under Test SIM - Simulator (Not Subjected to Test)
AE - Auxiliary/Associated Equipment (Not Subjected to Test)

Report n° 444569TRFEMC page 11 /28



@mko

4.8 EUT Electric/Block Diagram

AC/DC
Adapter

Access
TABLET - —----
Point

J WI-Fl antena LAMP

SENSOR

EUT

Radio LTE antena
Tester
4.9 Information about radio module(s)
Radio module 1
Description Information
Identification: Model: SIM7600G Trademark: SIMCom

Frequency band (MHz):

LTE B2, B4, B5, B12, B13, B41 and B66

Modulation type:

Standard LTE

Antenna information:

4G/LTE FPC Antenna with SMA male connector model LY-P11-002-V1

Other information:

Notes:

Description

Radio module 1

Information

Identification:

Model: AP6212 Trademark: TheBIT co.,Ltd

Frequency band (MHz):

2400 to 2483.5 MHz

Modulation type:

Standard WI-FI and Bluetooth

Antenna information:

Wifi antenna with SMA male connector model SXW-WIFI-W10

Other information:

Notes:
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5 TEST RESULTS

5.1 Radiated Emission

5.1.1 Test result

Verdict: P LF [ N LI NP
Frequency range: 30 MHz — 40000 MHz 2

Test site: Semi anechoic chamber

Measurement distance: 3mor10m?3

Notes:

" If marked, the test is not applicable for the EUT.

2 For host products with certified modular transmitter, the frequency range of investigation of the composite system is
specified by rule in Sections 15.33(a)(1) through (a)(3), or the range applicable to the digital device, as shown in
Section 15.33(b)(1), whichever is the higher frequency range of investigation.

3 Test was performed at 10 m measurement distance for class A EUT in the frequency range from 30 to 1000 MHz;
test was performed at 3 m measurement distance in all other cases.

5.1.2 Photo documentation of the test set-up

5.1.3 Test method

Method standard is reported at par. 3.1. Measurements were made on a semi anechoic chamber. Preliminary
measurements were performed at an antenna to EUT separation distance of 3 or 10 meters with the receive
antenna located at a fixed height (from 1 to 4 meter) in both horizontal and vertical polarities. Final
measurements were then performed by rotating the EUT 360° and adjusting the receive antenna height from
1 to 4 meters. All frequencies were investigated in both horizontal and vertical antenna polarity, where
applicable.

Receiver reading Pr, reported in tables at clause 5.1.6, was achieved adjusting the input signal Pin by a
correction factor CF, to take into account of the insertion loss due to cables and attenuators, the antenna
factor, the external preamplifier gain. This correction factor was pre-inserted in the firmware of the receiver
and was applied by the instrument during the test. The relationship between Pr and PN, expressed in dB, is:

PR:PIN+CF
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5.1.4 Limits for enclosure

Radiated emission’

Frequency Limit for Class A EUT Limit for Class B EUT
(MHz2) MV/m dBuV/m HV/m dBuVv/m
30 to 88 90 39.0 100 40.0
8810 216 150 43.5 150 43.5
216 to 960 210 46.4 200 46.0
960 to 1000 3002 4952 500 2 54.02
Above 1000° 1000 2 60.0 2 500 2 54.02
Notes:

" For frequency range between 30 to 1000 MHz Quasi-Peak detector is used. For frequency range above 1000 MHz
Average and Peak detector are used.

2 Above 1000 MHz, the limit reported refers to measurement s performed with Average detector. For measurements
performed with Peak detector the limit is 20 dB greater.

3 For Class A radiated emission above 1 GHz, a measurement distance of 3 m can be used, with the limits increased
by 10 dB.

5.1.5 Test equipment used’

Used 2 Description Manufacturer Model Identifier
SAC Nemko Spa 10m SAC 530
L] EMI receiver Rohde & Schwarz ESW44 101620
EMI receiver R&S ESUS8 100202
Antenna Schwarzbeck VULB9162 VULB9162-025
Antenna Schwarzbeck STLP9148 STLP9148-123
L] Antenna Schwarzbeck STLP9148 STLP9148-152
Antenna RF Spin DRH40 061106A40
Preamplifier Schwarzbeck BBV9718C 00121
O | Preamplifier Sage 183 48&5030- 18490-01
%c;r;’;roller for turntable and antenna Maturo FCU3.0 10041
Tilt antenna mast Maturo TAM4.0-E 10042
Turntable 4.5t Maturo TT4.0-5T 2.527

Notes:

" See clause 1.7 for calibration information.

2 If crossed, the instrument was used during tests.
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5.1.7 Test protocol

Antenna Supply

Polarization Voltage'

Test Mode

Operation?

Configuration®

REINENS

Verdict

Horizontal 1 1 Added two ferrites (see photos) P
Notes:
" See clause 4.2 EUT Power Supply
2 See clause 4.4 EUT Operation Modes
3 See clause 4.5 EUT Configuration Modes
® RBW 120 kHz
MT 1 s
Step AUTO Att O dB AUTO PREAMP ON
‘jBPV 60 100 MHz 1 GHz
| .- .
- — .
TDS
RFCCB(PE T T T
_3!: T -
30 A | I
L
[ WV 6DB
/ R .
/‘M« I\M o
| I
10
0
30 MHz 1 GHz
Frequency Level Limit Margin
(MHz) (dBuV/m)  (dBuV/m) (@B)  Detector
99.9900 38.5 43.5 -5.0 QP
200.0100 36.0 43.5 -7.5 QP
249.9900 45.9 46.0 -0.1 QP
300.0000 42.1 46.0 -3.9 QP
350.0100 45.1 46.0 -0.9 QP
399.9900 35.5 46.0 -10.5 QP
450.0000 417 46.0 -4.3 QP
600.0000 44.3 46.0 1.7 QP
649.9800 41.8 46.0 -4.2 QP
799.9800 38.4 46.0 -7.6 QP
Report n° 444569TRFEMC page 15/28



Antenna Test Mode
o Supply Remarks Verdict
Polarization Voltage' @ Operation? Configuration3
Vertical 1 1 1 Added two ferrites (see photos) P
Notes:

" See clause 4.2 EUT Power Supply
2 See clause 4.4 EUT Operation Modes
3 See clause 4.5 EUT Configuration Modes

® RBW 120 kHz
MT 1 s

Step AUTO Att 0 dB AUTO PREAMP ON
aBuv | o 100 MHz 1 GHz
/m

| ..
I

|- I T

TDS
RFCCB{PE ‘ \ +

N T M

15

-10

30 MHz 1 GHz
Frequenc Level Limit Margin
(Ic\'IIHz) . (dBuV/m)  (dBuV/m) (dg) LEEEET
37.3800 28.4 40.0 11.6 QP
39.9900 26.7 40.0 133 QP
52.0200 24 1 40.0 15.9 QP
58.2300 328 40.0 72 QP
67.3200 328 40.0 72 QP
73.8000 37.4 40.0 26 QP
81.2100 331 40.0 6.9 QP
104.9100 37.0 435 65 QP
106.0200 375 435 6.0 QP
200.0100 33.0 435 105 QP
249.9900 412 46.0 4.8 QP
350.0100 454 46.0 056 QP
399.9900 37.3 46.0 8.7 QP
450.0000 39.0 46.0 7.0 QP
750.0000 36.9 46.0 9.1 QP
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Antenna Supply Test Mode

e - 3 - Remarks Verdict
Polarization Voltage' @ Operation? Configuration3
Horizontal 1 1 1 Added two ferrites (see photos) P
Notes:
" See clause 4.2 EUT Power Supply
2 See clause 4.4 EUT Operation Modes
3 See clause 4.5 EUT Configuration Modes
® RBW 1 MHz Marker 1 [T1 ]
MT 100 ms 52.82 dBpV/m
Step AUTO Att 0 dB AUTO PREAMP OFF 7.032800000 GHz
aBuv | 99
/m
—380 SGL
RFCCBPKE,
2 av [70
CLRWR DS
60
RFCCBAVE |

50

MM

AC

| | A,
|ttt e
LA AM
A A
10
1 GHz 8 GHz
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Nemko

Antenna

Polarization Voltage'

Supply
Operation?

Test Mode

Configuration?®

Remarks

Verdict

Vertical 1 Added two ferrites (see photos) P
Notes:
" See clause 4.2 EUT Power Supply
2 See clause 4.4 EUT Operation Modes
3 See clause 4.5 EUT Configuration Modes
® RBW 1 MHz Marker 1 [T1 ]
MT 1 ms 46.48 dBpV/m
Step AUTO Att 0 dB AUTO PREAMP OFF 2.484800000 GHz
aBRV | 99
/m
—380 SGL
RFCCBPKE,
2 av [70
CLRWR DS
—-60
RFCCBAVE
i i
™ WW o
M AC
40 oyl \/\/\/\I V\/\/N
\_Abl\v'\l“nﬁ M,M“M
W L \ .JA(\I\M\V\/\N\/\N‘MMMAM
VALAARE M
10

1 GHz
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Antenna Supply Test Mode

S Verdict
Polarization Voltage' @ Operation? Configuration3

Horizontal 1 1 1 Added two ferrites (see photos) P
Notes:

" See clause 4.2 EUT Power Supply
2 See clause 4.4 EUT Operation Modes
3 See clause 4.5 EUT Configuration Modes

1 Frequency Sweep
Line RFCCBAVE PASS

Line RFCCGBPKE PASS

1Pk Max

M1[1]

49.84 dBpV/m
12.633 500 GHz

80 dBpv/m

[RFCCBPKE

70 depv/m

60 dBpv/m

RFCCBAVE

50 dBpv/

M1

40 dBuy il b

30 dBpY/m

8.0 GHz 5500 pts

550.0 MHz/

13.5 GHz
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Antenna Supply Test Mode

o Remarks Verdict
Polarization Voltage' @ Operation? Configuration3
Vertical 1 1 1 Added two ferrites (see photos) P
Notes:

" See clause 4.2 EUT Power Supply
2 See clause 4.4 EUT Operation Modes
3 See clause 4.5 EUT Configuration Modes

1 Frequency Sweep 1Pk Max - 24 ®Lin
Line RFCCBAVE PASS M1[1] | 49.80 dBpv/m
Line RFCCBPKE PASS 12.917 500 GHz
80 dBpv/m
RFCCBPKE
70 dBpv/m
60 dBpv/m
RFCCBAVE
M1
50 dBpv/i -
U il ki
e nal 1 o i PR
WM g iy MM
30 dBpv/m
8.0 GHz 5500 pts 550.0 MHz/ 13.5 GHz
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5.2 Conducted emission

5.2.1 Test result

Verdict for AC mains port2: P OF O] Nt [J NP
Frequency range: 0.15 MHz — 30 MHz

Kind of test site: Shielded room

Notes:

" If marked, the test is not applicable for the EUT, according to 15.107 (c)(1) or (d).

2 If applicable, KDB 174176D01 criterion was used for devices powered from a computer or any other external power
source via a USB connection.

5.2.2 Photo documentation of the test set-up

5.2.3 Test method

Method standard is reported at par. 3.1. Measurements were made on a ground plane that extends 1-meter
minimum beyond all sides of the system under test. All power was connected to the system through Line
Impedance Stabilization Networks (LISN). Conducted voltage measurements on mains lines were made at
the output of the LISN.

Receiver reading Pr, reported in tables at clause 5.2.6, was achieved adjusting the input signal Pin by a
correction factor CF, to take into account of the insertion loss due to LISN and cables. This correction factor
was pre-inserted in the firmware of the receiver and was applied by the instrument during the test. The
relationship between Pr and Pin, expressed in dB, is:

PR:PIN+CF
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5.2.4 Limits

Conducted emissions from AC mains power ports

Quasi-Peak limit Average limit
Frequency (dBpV) (dBuV)
(MHz)
Class B Class A Class B Class A
0.151t0 0.50 66 t0 56 79 56 to 46 ° 66
0.50to 5 56 73 46 60
51030 60 73 50 60

Notes:
" The limit level in dBuV decreases linearly with the logarithm of frequency

5.2.5 Test equipment used’

Description Manufacturer Identifier
EMI receiver R&S ESU8 100202
] EMI receiver Rohde & Schwarz ESW44 101620
Attenuator Aeroflex / Weinschel 2 CC8577
U] LISN 9 kHz + 30 MHz R&S ESH2-Z5 872 460/041
LISN 9 kHz + 30 MHz R&S ESH2-Z5 881 362/006
] LISN 9 kHz +~ 30 MHz R&S ESH3-75 840 731/004
. . Conducted emission

Shielded room Siemens test room 1862

Notes:

' See clause 1.7 for calibration information.

2 If crossed, the instrument was used during tests.
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5.2.6 Test protocol

Test Port

EUT'
1

Supply

Line Voltage?  Operation®

Test Mode

Configuration*

Remarks

Verdict

1 See
2 See
3 See

Notes:

clause 4.6 EUT Input/Output Ports
clause 4.2 EUT Power Supply
clause 4.4 EUT Operation Modes

4 See clause 4.5 EUT Configuration Modes

®

dBuv

1 PK

crrmr | CECBOPM

N
!!

sfreAvVM

Att 0 dB AUTO

RBW
MT

9 kHz
1 s

PREAMP OFF

80

1 MH=z

10 MHz

SGL

TDS

== m—

1~

6DB
AC

Lo

-10

150 kHz

Frequency Level Limit Margin
(MHz) (dBpV) (dBpV) ) LT
0.4220 415 57.4 5.9 QP
0.4220 34.7 47.4 127 Av
0.4380 30.2 471 16.9 Av
0.8420 29.4 46.0 16.6 Av
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Test Port Test Mode
. Supply - - - Remarks Verdict
EUT! Line Voltage? Operation® Configuration*
1 L 1 1 1 - P
Notes:
' See clause 4.6 EUT Input/Output Ports
2 See clause 4.2 EUT Power Supply
3 See clause 4.4 EUT Operation Modes
4 See clause 4.5 EUT Configuration Modes
® RBW 9 kHz
MT 1 s
Att 0 dB AUTO PREAMP OFF
aBrv. g0 1 MHz 10 MHz
/0 SGL
1 PK
crrmr | CHrBOPM
60
m A
RMrBAVM TDS
=50
| 1
\[‘Iy/w h\\LL l e
| 1 "
W’V’V\ |
Lo
-10
150 kHz 30 MHz
Frequency Level Limit Margin
(MHz) (dBpV) (dBpV) (dB) LEEEET
0.4220 32.4 47.4 -15.0 Av
0.8500 31.5 46.0 -14.5 Av
2.5420 30.2 46.0 -15.8 Av
4.2380 28.6 46.0 -17.4 Av
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6 EUT PHOTOS
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End of report
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