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Report No.: CTB220715030EX

1. Description of version

Report No. Issue Date Description Approved

CTB220715030EX 2022-07-18 Original Valid

Note: This product has been tested for electromagnetic compatibility before MOS change (The MOS manufacturer (Diodes) is the same,

and the model is changed from DMG3415U to DMP2045U), The original test report was NO.: CTB210430028EX
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2. Test summary

Test procedures according to the technical standards:

Standard Test Iltem Test Result
815.107 Conducted Emission PASS
815.109 Radiated Emission PASS
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3. Measurement uncertainty

The reported uncertainty of measurement y + U, where expended uncertainty U is based on a standard

Expanded Uncertaint
Test Item Frequency P .
(ULab)
Conducted Emission 150 kHz to 30 MHz +3.2 dB
Radiated Emission 30 MHz to 1000 MHz +4.8 dB
Radiated Emission Above 1000 MHz +4.9 dB

uncertainty multiplied by a coverage factor of k=2, providing a level of confidence of approximately 95 %
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4. General information

4.1.Description of EUT

Product name ISS(interactive smart shelf)
Trade mark LG Display

Model No. LD230EKS-FPN1

Serial No. /

Model Difference /

Rated Power 36W

Normal Testing Voltage | AC120V/60Hz

Configuration X Table-top [] Floor-standing

Adapter Information: Model No:GQ36-120300-AU
Input:AC 100-240V-50/60Hz 1.0A Max
Output:DC 12.0V 3.0A 36.0W

Note: The above EUT information is declared by manufacturer and for more detailed features
description, please refer to the manufacturer’s specifications or the User's Manual.

4.2.Description of accessory device

No. Device Type Brand Model Specification Note
1 AC adaptor / ©Q36-12030 / /
0-AU
2 Monitor DELL HA45NM140 / /
3 HDMI Cable / spiron5570 / //
4 [ USB flash drive | Kingston USB25630 / /
5 Micro USB / /
cable

4.3.Test conditions

Temperature: 15-25°C

Relative Humidity: 30-60 %
Atmospheric pressure: 800hPa-1060hPa
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4.4.Block diagram of EUT configuration

AC Mains Adapter EUT Monitor

USB flash drive

4.5.0perating condition of EUT

Mode 1 Micro HDMI Output Display+ Test Voltage AC 120V/60Hz*

_ . Micro USB Data Exchange g AC 230V/50Hz
Operating condition

Mode 2 WIFI Link+ BT Link Test Voltage AC 120V/60Hz

9¢ | Ac 230V/50Hz

Note:This test covers all possible operating modes of the device, only the worst data are list in
report. The worst data are shows (*)is the nearest standard limit which were recorded in this
report.
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5. List of Test and Measurement Instruments

Report No.: CTB220715030EX

Conducted Emission Measurement
No. Equipment Manufacturer Model No. Serial No. | Calibrated until
1 AMN ROHDE&SCHWARZ ESH3-Z5 831551852 2022.08.05
2 Pulse limiter ROHDE&SCHWARZ ESH3Z2 357881052 2022.08.05
3 EMI TEST RECEIVER | ROHDE&SCHWARZ ESCS30 834115/006 2022.08.05
4 Coaxial cable ZDECL Z302S 18091904 2022.08.05
5 AAN Schwarzbeck NTFM8158 6114 2022.08.05
6 EZ-EMC Frad EMC-con3A1.1 / /
Radiated Emission Measurement
No. Equipment Manufacturer Model No. Serial No. Calibrated until
Double Ridged Broadband
1 Schwarzbeck BBHA 9120D 1911 2022.08.07
Horn Antenna
TRILOG Broadband
2 Schwarzbeck VULB 9168 869 2022.08.07
Antenna
3 Amplifier Agilent 8449B 3008A01838 2022.08.05
4 Amplifier HP 8447E 2945A02747 2022.08.05
5 EMI TEST RECEIVER ROHDE&SCHWARZ ESPI7 100362 2022.08.05
) RFC-SNS-100-
6 Coaxial cable ETS / 2022.08.05
NMS-80 NI
) RFC-SNS-100-
7 Coaxial cable ETS / 2022.08.05
NMS-20 NI
) RFC-SNS-100-
8 Coaxial cable ETS / 2022.08.05
SMS-20 NI
) RFC-NNS-100
9 Coaxial cable ETS / 2022.08.05
-NMS-300 NI
10 EZ-EMC Frad EMC-con3Al.1 / /
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6. Conducted Emission

6.1.Limit
[] Except for Class A devices:
— Conducted limit (dBuV)
Frequency of emission (MHz) -
Quasi-peak Average
0.15-0.5 66 to 56* 56 to 46*
0.5-5 56 46
5-30 60 50

Note: Decreases with the logarithm of the frequency.

X] For Class A devices:

. Conducted limit (dBuV)
Frequency of emission (MHz) ;
Quasi-peak Average
0.15-0.5 79 66
0.5-30 73 60

6.2.Test setup

The setup of EUT is according with ANSI C63.4 measurement procedure. Specification used
with FCC Part 15 limits.

6.3.EMI test receiver setup

Frequency Range 9kHz-30MHz

200Hz (9kHz-150kHz)
9kHz (150kHz-30MHZz)

Resolution Bandwidth

6.4.Test procedure

1. Measurement was performed in shielded room, and instruments used were followed
clause 4 of ANSI C63.4.

2. Detailed test procedure was following clause 7 of ANSI C63.4.

3. Frequency range 150kHz - 30MHz was checked and EMI receiver measurement
bandwidth was set to 9 kHz.
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6.5.Test results

Temperature: 24°C Relative Humidity: 54 %
Pressure: 101kPa Phase : Line
Test Voltage : AC 120V/60Hz Test Mode: Mode 1

Reading Correct Measure-

No. Mk. Freq. Level Factor ment Limit  Margin
MHz dBuV dB dBuV/ dBuV dB Detector
1 * 0.1539 4706 10.72 5778 7900 -2122 QP
2 0.1539 2519 10.72 3591 66.00 -3009 AVG
3 04660 3197 10.54 42 51 7900 -3649 QP
4 04660 2579 10.54 3633 6600 -2967 AVG
5 1.3660 19.79 10.62 30.41 7300 4259 QP
6 1.3660 975 10.62 2037 6000 -3963 AVG
7 49579 2460 10.65 3525 7300 -3775 QP
8 49579 1762 10.65 2827 6000 -3173 AVG
9 11.1339 2187 10.84 3271 7300 4029 QP
10 111339 11.01 10.84 2185 6000 -3815 AVG
11 176939 2412 1095 3507 7300 -3793 QP
12 176939 1512 1095 2607 6000 -3393 AVG

Note: Result=Reading + Factor
Over Limit=Result - Limit
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Temperature: 24°C Relative Humidity: 54 %
Pressure: 101kPa Phase : Neutral
Test Voltage : AC 120V/60Hz Test Mode: Mode 1

Reading Correct Measure-

No. Mk. Freq. Level Factor ment Limit Margin
MHz dBuv dB dBuv dBuV dbB Detector
1 0.1660 45.30 10.71 56.01 /900 -2299 QP
2 0.1660 2923 10.71 3994 66.00 -2606 AVG
3 04100 2591 10.57 36.48 7900 -4252 QP
4 04100 1985 10.57 30.42 66.00 -3558 AVG
5 15940 2066 10.62 31.28 7300 4172 QP
6 15940 933 10.62 19.95 6000 4005 AVG
7 49579 2519 10.65 35.84 7300 -3716 QP
8 49579 18.30 10.65 28.95 6000 -31.05 AVG
9 114579 27.78 10.684 38.62 7300 -3438 QP
10 114579 17.34 10.84 28.18 6000 -3182 AVG
11 164379 26.09 10.93 37.02 7300 -3598 QP
12 164379 1518 10.93 26.11 6000 -3389 AVG

Note: Result=Reading + Factor
Over Limit=Result — Limit
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7. Radiated emissions

Report No.: CTB220715030EX

7.1.Limit
[ ] Except for Class A devices (at 3m):
Frequency of emission Field strength (microvolts/meter)
(MH2z) (microvolts/meter) (dBuV/m)
30-88 100 40
88-216 150 43.5
216-960 200 46
Above 960 500 54

X For Class A devices (at 10m):

Frequency of emission Field strength (microvolts/meter)
(MHZz) (microvolts/meter) (dBuV/m)
30-88 90 39
88-216 150 43.5
216-960 210 46.4
Above 960 300 49.5

7.2.Test setup

Radiated Emission Test Set-Up Frequency Below 1 GHz

: ]
- 3m
H i
Turntable T
Spectrum \\ EUT)
Analyzer ‘ JU.Em

Cliround Plane

Coaxial Cable

Radiated Emission Test Set-Up Frequency Above 1GHz

The radiated tests wer performed in 3 meter Charmber test site, using the setup accordance with the

ANSI C63.4:2014.
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7.3.EMI test receiver setup and spectrum analyzer setup

During the radiated emission test, the EMI test receiver and Spectrum Analyzer were set with the
following configurations:

Frequency Range | RBW Video B/W IF B/W Detector
30MHz-1000MHz | 100kHz | 300kHz 120kHz QP
Ab 1GH 1MHz 3MHz / PK

ove 25hz IMHz | 10Hz / AVG

7.4.Test procedure

1. The measurement was performed in a semi-anechoic chamber, and instruments used were
followed clause 4 of ANSI C63.4

2. Detailed test procedure was following clause 8 of ANSI C63.4.

7.5.Corrected Amplitude & Margin Calculation
1. The Corrected Amplitude is calculated by adding the Antenna Factor and Cable Loss, and
subtracting the Amplifier Gain from the Meter Reading. The basic equation is as follows:
Corrected Amplitude = Meter Reading + Antenna Factor + Cable Loss - Amplifier Gain

2. The “Margin” column of the following data tables indicates the degree of compliance with the
applicable limit. For example, a margin of 7dB means the emission is 7dB below the limit.
The equation for margin calculation is as follows:

Margin = Limit — Corrected Amplitude

Ver. A.1 Tel: 4008-707-283 Web: http://www.ctb-lab.net Page 13/32



http://www.ctb-lab.net/

Report No.: CTB220715030EX

7.6.Test results

Up to 1GHz:
Temperature: 24°C Relative Humidity: 54 %
Pressure: 101kPa Polarization : Horizontal
Test Voltage : AC 120V/60Hz Test Mode: Mode 1
Reading Correct Measure-
No. Mk. Freq. Level Factor ment Limit  Over

MHz dBuV dB dBuV/m dB/m dB Detector
1 414942 3361 -5.33 2828 5000 -21.72 QP
2 78.6888  38.25 -9.52 2873 5000 -21.27 QP
3 " 1479214 4500 -5.49 39.51 2350 -1399 QP
4 2395670 4223 -5.80 3643 5600 -1957 QP
9
6

2273205  37.71 1.22 3893 5600 -1707 QP
7422587  33.53 4.84 3837 5600 -1763 QP

Note: Result=Reading+Factor
Over Limit=Result-Limit
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Temperature: 24°C Relative Humidity: 54 %
Pressure: 101kPa Polarization : Vertical
Test Voltage : AC 120V/60Hz Test Mode: Mode 1

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

MHz dBuV dB dBuV/m dB/m dB Detector
1 397146 4033 -5.34 3499 5000 -1501 QP
2 " 648865 4226 -1.03 3523 5000 1477 QP
3 1479214  39.74 -5.49 3425 5350 1925 QP
4 298.2681 33.20 -5.24 2796  56.00 -2804 QP
5
6

2273205 3527 1.22 3649 5600 -1951 QP
8615444 2835 6.14 3449 5600 -2151 QP

Note: Result=Reading+Factor
Over Limit=Result-Limit
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Temperature: 24°C Relative Humidity: 54 %

Pressure: 101kPa Polarization : Horizontal

Test Voltage : AC 120V/60Hz Test Mode: Mode 2

Reading Correct Measure-
No. Mk. Freq. Level Factor ~ment Limit  Over
MHz dBuV dB dBuV/m dB/m dB Detector
1 29 9639 3097 617 24 80 2000 -2520 QP
2 146.6304 3413 -5.48 28 65 2350 -2485 QP
3 231.3120 37.35 -5.88 31.47 2600 -2453 QP
4 446 4141 35.86 -0.57 3529 2600 -2071 QP
5 742 2587 31.79 484 36.63 o600 -1937 QP
6 * 9487610 37.04 5.91 42 95 2600 -1305 QP
Note: Result=Reading+Factor

Over Limit=Result-Limit
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Temperature: 24°C Relative Humidity: 54 %
Pressure: 101kPa Polarization : Vertical
Test Voltage : AC 120V/60Hz Test Mode: Mode 2

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

MHz dBuV dB dBuV/m dB/m dB Detector
1 404172 3860 -5.29 33.31 2000 -1669 QP
2 63.7588  38.51 -6.83 31.68 5000 -1832 QP
3 146.6304 3218 -5.48 2670 5350 -26.80 QP
4 231.3120 3361 -5.88 2773 5600 -2827 QP
2
6

3983312  38.03 -1.74 3629 5600 1971 QP
* 9487610  36.03 2.91 4194 5600 -1406 QP

Note: Result=Reading+Factor
Over Limit=Result-Limit
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Above 1GHz:
Temperature: 24°C Relative Humidity: 54 %
Pressure: 101kPa Polarization : Horizontal
Test Voltage : AC 120V/60Hz Test Mode: Mode 1
Reading Correct Measure-
No. Mk. Freq. Level Factor ~ment Limit  Over
MHz dBuV dB dBuV/m dB/m dB Detector
1 1212.415 45.71 -2.41 43.30 8000 -36.70 peak
2 1212.415 32.84 -2.41 3043 60.00 -2957 AVG
3 1579.169 26,51 -0.24 26.27 8000 -23.73 peak
4 1579.169 31.78 -0.24 31.54 6000 -2846 AVG
o 2405992 2215 2.37 99.12 8000 -2488 peak
6 * 2405992 3947 2.37 41.84 6000 -1816 AVG
7 2969.798 46.76 2.84 49.60 8000 -3040 peak
8 2969.798 30.46 284 33.30 6000 -26.70 AVG
9 4606.530 4090 7.46 48 .36 8000 -3164 peak
10 4606.530 28.59 746 36.05 6000 -2395 AVG
1" 6000.000 39.45 11.42 20.87 8000 -2913 peak

12 6000.000 2715 11.42 3857 6000 -2143 AVG

Note: Result=Reading+Factor
Over Limit=Result-Limit
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Temperature: 24°C Relative Humidity: 54 %
Pressure: 101kPa Polarization : Vertical
Test Voltage : AC 120V/60Hz Test Mode: Mode 1

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

MHz dBuV dB dBuVim dBim dB Detector
1 * 1586258 6417 -0.20 6397 8000 -1603 peak
2 1286.258  33.09 -0.20 3289 6000 -2711 AVG
3 2160.753  48.21 217 2038 8000 -2962 peak
4 2160.753 3003 217 3220 6000 -2780 AVG
D 2069798 4506 2.84 47 90 8000 -3210 peak
6
7
8
9

2969798  31.13 284 3397 6000 -2603 AVG
4100.097 4037 6.32 4669 8000 -3331 peak
4100.097 2919 6.32 35.51 60.00 -2449 AVG
4647985 4096 7.55 48.51 8000 -31.49 peak
10 4647985 2893 7.55 3648 6000 -2352 AVG
11 2737167 4038 10.61 2099 8000 -2901 peak
12 2737167 27.56 10.61 38.17 6000 -2183 AVG

Note: Result=Reading+Factor
Over Limit=Result-Limit
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Temperature: 24°C Relative Humidity: 54 %
Pressure: 101kPa Polarization : Horizontal
Test Voltage : AC 120V/60Hz Test Mode: Mode 2

Reading Correct Measure-

No. Mk. Freq. Level Factor ment Limit  Over
MHz dBuV dB dBuV/m dBim dB Detector

1 1113497 4663 -2.86 4377 8000 -3623 peak
2 1113497 3327 -2.86 30.41 6000 -2959 AVG
3 1579169 5251 024 0227 8000 -2773 peak
4 1579.169 3270 0.24 3246 6000 -2754 AVG
5 2405992 5375 2.37 5612 8000 -2388 peak
6 * 2405992 4047 2.37 42 84 6000 -1716 AVG
7 2703.174 4665 262 4927 8000 -30.73 peak
8 2703.174 3010 2.62 3272 6000 -2728 AVG
9 3023489 4187 2.94 44 81 8000 -3519 peak

10 3023489 3065 294 3359 6000 -2641 AVG

11 4606.230  40.90 7.46 4636 8000 -31.64 peak

12 4606.530  28.64 7.46 36.10 60.00 -2390 AVG

Note: Result=Reading+Factor
Over Limit=Result-Limit
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Temperature: 24°C Relative Humidity: 54 %
Pressure: 101kPa Polarization : Vertical
Test Voltage : AC 120V/60Hz Test Mode: Mode 2

Reading Correct Measure-

No. Mk. Freq. Level Factor ~ment Limit  Over
MHz dBuV dB dBu\im dB/m dB Detector
1 1483.178  50.79 0.76 2003 8000 -2997 peak
2 1483178 3402 -0.76 3326 6000 -2674 AVG
3 1586.258 4971 0.20 4951 80.00 -3049 peak
4 1586.258 2922 -0.20 2902 6000 -3098 AVG
5] 2643 304 49 69 2.57 22.26 8000 -27.74 peak
6 2643304 3010 2.57 3267 6000 -2733 AVG
7 2969798 4646 284 4930 8000 -30.70 peak
8 2969 798 32.05 2.84 34 .89 60.00 -2511 AVG
9 4345943 4109 6.87 4796 8000 -3204 peak
10 4345943 29.07 6.87 3594 60.00 -2406 AVG
11 2660585  39.03 10.37 49 .40 80.00 -30.60 peak

12 * 35660585 2766 1037 3803 6000 -2197 AVG

Note: Result=Reading+Factor
Over Limit=Result-Limit
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8. Photographs of test setup

Radiated Emission

Radiated Emission Above 1GHz
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Conducted Emission
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9. Photographs of EUT

EUT photo 1
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EUT photo 2
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EUT photo 3
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EUT photo 4
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EUT photo 5
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