FCC 47 CFR PART 15 Subpart B

Equipment
Trademark
FCC ID:

Model No.
Report No.
Applicant

Manufacturer

Prepared by

Date of Receipt

Date of Test(s)

Date of Issue

Test Standard(s)

TEST REPORT

ISS(interactive smart shelf)
LG Display
2AXECLD230EKS-FPN1

LD230EKS-FPN1
CTB210430028EX
LG Display Co., Ltd.

LG TWIN TOWERS (EAST), 128, Yeoui-daero, Yeongdeungpo-gu,
Seoul 07336, Republic of Korea

LG Display Co., Ltd.

LG TWIN TOWERS (EAST), 128, Yeoui-daero, Yeongdeungpo-gu,
Seoul 07336, Republic of Korea

Shenzhen CTB Testing Technology Co., Ltd.

Floor 1&2, Building A, No. 26 of Xinhe Road, Xingiao Street, Baoan
District, Shenzhen China

Tel: 086-4008-707-283

Fax: 086-0755-23208027

Apr. 22, 2021
Apr. 23, 2021 ~ Apr. 30, 2021

Apr. 30, 2021

CFR47, FCC Part 15 Subpart B, ANSI C63.4: 2014

In the configuration tested, the EUT complied with the standards specified above.

Producer :

Signatory :

, Date Apr. 30, 2021

. Date Apr. 30, 2021

Note: The results shown in this test report refer only to the sample(s) tested unless otherwise stated.
This test report shall not be reproduced except in full, without prior written approval of CTB. This
document may be altered or revised by CTB, personnel only, and shall be noted in the revision of the

document.

Shenzhen CTB Testing Technology Co., Ltd.

www.ctb-lab.net



C [ B Page 2/ 26 Report No.: CTB210430028EX

Revision History

Rev. Issue Date Revisions Effect Page Revised By
0 Nov. 6, 2020 original version All Page Sherwin Qian
1 Apr. 30, 2021 New version All Page Bin Mei

Shenzhen CTB Testing Technology Co., Ltd.

www.ctb-lab.net



C B Page 3 /26 Report No.: CTB210430028EX

Table of Contents

1.  GENERAL INFORMATION ...ttt sttt et s et s e e e s esesene e sses et anesesseaeseaeaessesesenesesesesans 4
PR R 1= =Ty o o) o) =1 ST 4
2. TEST SUMMARY ..ottt ettt et tet et st seeae s et st s et e s et se s s eseseaeseeseseseaesestesaneneseeseseneateseseneneeesesens 5
R o N O | I I 0 S oS TOT 6
3%. I€st Facility....Qe...... Q... Qo .. Ds. Qs Qs D Qe D D D 6
3.2, TSt INSITUMENES ..ottt b et b e bt st b et et b et b e bbb 6
4. MeasuremMeENt UNCEIAINTY ........cociiiieieeeieisise sttt et et e e et e st e st e e e e ese st e e be st essessasteseesessessessanseseeseesessensan 7
4.1.  Operating condition Of EUT ..ottt sttt ettt s 7
4.2, TSt CONAILIONS.....ceiuiiieieeee ettt b et b et b et b et bbb e b st b s e ebe e b e enan 7
5. CoNAUCIEA EMUSSION .....ouiiiiiiitiieie ettt st b e st b e bbbt b et e b et et et s b et e b et s b et st e st sbeneeas 8
ST P 10T OSSR 8
B2, TOSE SBIUP .ttt ettt ettt ettt deat ket e et s et b e e Rt b et b et bt et ene 8
5.3, EMI TSt RECEIVEI SEIUP.....iiieiiieiiee ettt sttt ettt sttt sbene s 8
5.4, TESE PrOCEAUIE.... ...ttt sttt ettt sttt et st ettt b e ae st eae st e s e e e b et e bt e eb et ebentsba b s ens 9
B, TESE FESUILS ..ttt sttt ettt et b e st e st s e e b et b ene s b et e be e sbe e s b et e s 9
6. RAIAted EMUSSIONS ..ottt b et b et b et b et b et b et b e st et eae st et et e e beneebene s 12
ST I Y 1111 T R N AN WL AN S SRNNT . TSN N AU ST ML N AR NN YA IR 12
5.2, TESE SBIUP ettt ettt b et bbbt b et be e e bt b e bt et 12
6.3. EMI Test Receiver Setup and Spectrum Analyzer SetUP .........cccccveirrinrennensere e 13
B.4.  TESE PrOCEUUIE. ...tttk b et s b et b et b e bt st se b bt ebe st ene st eae e ebe et ene 13
6.5. Corrected Amplitude & Margin CalCulation .............coceriiriiinire e 13
B.6.  TESE FESUIIS ...ttt b e bt b e b et b et bt b ettt b et bttt 13
7.  Photographs Of tE€St SEIUP ....cvii ettt s e ae sttt e e neenas 18
S T o aTo] 1o Te = o] TS o ) = U TSR 20

Shenzhen CTB Testing Technology Co., Ltd.

www.ctb-lab.net



C B Page 4/ 26 Report No.: CTB210430028EX

1. GENERAL INFORMATION

1.1.Description of EUT

Equipment ISS(interactive smart shelf)
Trade Mark LG Display
Model Name LD230EKS-FPN1
Serial No. Not labeled
Model Difference N/A
Operating Frequency | AC120V/60Hz
I/O Port N/A
EUT Power Rating DC12V from adapter input AC 120V/60Hz
Configuration X] Table-top [] Floor-standing
Accessory Device Adapter
Cable Supplied N/A
Note:

This equipment has been tested and found to comply with the limits for a Class A digital
device, pursuant to part 15 of the FCC Rules. These limits are designed to provide reasonable
protection against harmful interference when the equipment is operated in a commercial
environment. This equipment generates, uses, and can radiate radio frequency energy and,

if not installed and used in accordance with the instruction manual, may cause harmful
interference to radio communications. Operation of this equipment in a residential area is

likely to cause harmful interference in which case the user will be required to correct the
interference at his own expense.

The EUT uses following Adapter

Adapter 1

Manufacturer CTL

Model GQ36-120300-AU

AC Input Power 100-240V, 50/60Hz,1.0A Max
DC Output Power 12V=3A

Plug Type N/A

1. Other Accessory Device List and Details
Description Manufacturer Model Note

External 1/0 Cable
Cable Description Shielded Type Ferrite Core Length(m) Note
- [_IShielded [ INon-shielded [ IYes [INo -

2. 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.

Shenzhen CTB Testing Technology Co., Ltd.
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2. TEST SUMMARY

Test procedures according to the technical standards:

FCC Rules Test Item Test Result
§15.107 Conducted Emission PASS
§15.109 Radiated Emission PASS

Remark: N/Ais abbreviation for Not Applicable.
The test was carried out in all the test modes, only the worst data are list in report.
Here have changed: Type C interface (1 grain), Backlit chip(1 grain), Backlit inductance(1 grain), The backlight
circuit matches the resistor(3 grain) is different, the same specification and other information are the same.

Shenzhen CTB Testing Technology Co., Ltd.
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3. FACILITIES

3.1.Test Facility

Shenzhen CTB Testing Technology Co., Ltd.

Page 6/ 26

Report No.: CTB210430028EX

Floor 1&2, Building A, No. 26 of Xinhe Road, Xingiao Street, Baoan District, Shenzhen China
CNAS Registration Number is L4595.
A2LA Certificate Number is 5599.01.

3.2.Test Instruments

The following list contains measurement equipment used for testing. The equipment conforms to

the requirement of CISPR 16-1, ANSI C63.2 and other required standards.

Calibration of all test and measurement, including any accessories that may effect such calibration,
is checked frequently to ensure the accuracy. Adjustments are made and correction factors are applied

in accordance with the instructions contained in the respective.

Table list of the test and measurement equipment
Conducted Emission Measurement

ltem Equipment Manufacturer Model No. Serial No. | Calibrated until
1 AMN R&S ESH3-Z5 831551852 2021.10.30
2 Pulse limiter R&S ESH3Zz2 357881052 2021.10.30
3 EMI test Receiver R&S ESCI 834115/006 2021.11.01
4 Coaxial cable ZDECL Z302S-BNCJ-BNCJ-1.5M | 18091904 2021.10.30
Ver.
5 CE Test software FALA EZ-EMC EMC-con3A1 N/A
A
Radiated Emission Measurement
ltem Equipment Manufacturer Model No. Serial No. | Calibrated until
1 RILOE, Sroagiiond Schwarzbeck VULB 9168 869 2021.11.02
Antenna
Double Ridged
2 Broadband Horn Schwarzbeck BBHA 9120 D 1911 2021.11.02
Antenna

3 Preamplifier Agilent 8449B 3008A01838 | 2021.11.01
4 Amplifier HP 844TE 2945A02747 | 2021.11.01
5 Coaxial cable ETS RFC-SNS-100-NMS-80 NI / 2021.11.01
6 Coaxial cable ETS RFC-SNS-100-NMS-20 NI / 2021.11.01
7 Coaxial cable ETS RFC-SNS-100-SMS-20 NI / 2021.11.01
8 Coaxial cable ETS RFC-NNS-100-NMS-300 NI / 2021.11.01
9 EMI test Receiver R&S ESPI 100362 2021.11.01
10 | MXA signal analyzer Agilent N9020A MY52090073| 2021.11.01
11 |  RE Test software FALA EZ-EMC wer. FF/:‘:BAZ N/A

Shenzhen CTB Testing Technology Co., Ltd.
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4. Measurement uncertainty

The following table is for the measurement uncertainty, which is calculated as per the document
CISPR 16-4 and ANSI C63.4.

Expanded Expanded Uncertainty
Uncertainty (Uyab) (Ucispr)

Test Parameters

Condugcted Emission Level Accuracy: +122dB +3.6 dB
! 5! 150kHz to 30MHz = o)

Radiated Emission Level Accuracy: +3.67 dB +5.2dB

30MHz to 1000 MHz

Radiated Emission Fevelgcturagy: +4.79 dB N/A

Above 1000MHz

This uncertainty represents an expanded uncertainty expressed at approximately the 95% confidence
level using a coverage factor of k=2.

4.1.Operating condition of EUT

To investigate the maximum EMI emission characteristics generates from EUT, the test system was
pre-scanning tested base on the consideration of following EUT operation mode or test configuration
mode which possible have effect on EMI emission level. Each of these EUT operation mode(s) or test
configuration mode(s) mentioned above was evaluated respectively

Pretest Mode Description
Mode Charging+USB+HDMI
For Conducted Test
Final Test Mode Description
Mode Charging+USB+HDMI

For Radiated Test
Final Test Mode Description

Mode Charging+USB+HDMI

Charging, USB and HDMI three modes were tested at AC 120V/60Hz and AC230V/50Hz,
only the worst result of Charging+USB+HDMI test mode for AC 120V/60Hz was reported.

4.2.Test conditions

Temperature: 15-35°C

Relative Humidity: 30-60 %
Atmospheric pressure: 800hPa-1060hPa

Shenzhen CTB Testing Technology Co., Ltd.
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5. Conducted Emission

5.1.Limit
[] Except for Class A devices:

o 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

*Decreases with the logarithm of the frequency.

X] For Class A devices:

o Conducted limit (dBuV)
Frequency of emission (MHz) -
Quasi-peak Average
0.15-0.5 79 66
0.5-30 73 60
5.2.Test setup
Vertical Reference
/ Ground Plane ,/TestRecei\rer
———————f— [ ]——3
E U T o o o &
40cm " : o oo o
s0cm
ISH =
L L A L
I™~d |

\H orizontal Reference
Ground Plane

Hote: 1. Support units were connected to second LISH.
2 Both of LISHs (AMHN]) are 80 cm from EUT and at least 80
from otherunits and other metal planegs

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

5.3.EMI Test Receiver Setup

Frequency Range 9kHz-30MHz

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

Resolution Bandwidth

Shenzhen CTB Testing Technology Co., Ltd.
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5.4.Test procedure

Measurement was performed in shielded room, and instruments used were followed clause 4

of ANSI C63.4.
Detailed test procedure was following clause 7 of ANSI C63.4.
Frequency range 150kHz — 30MHz was checked and EMI receiver measurement bandwidth

was set to 9 kHz.

5.5.Test results

PASS
Please refer to the following page.

Shenzhen CTB Testing Technology Co., Ltd.

www.ctb-lab.net



Page 10/ 26 Report No.: CTB210430028EX

CTB

Polarization: L

an.o Bl
FCC Partl 5B classh ConductioniQP]
0
B0
50 I;~.
4 IJ.JIUH*!" %
| l’l"-'rr.ﬂur;'é:".
ol i i Jﬂ'l ) .'IIJ- 4, i‘ (M’ v,»a'lﬁhEnl M“Mww/ \X | ..-5'1,%
2n aa ¢ 1 I-‘r i A ket i, 1_ i E
"“ul +1|1'1I ﬁl"l My L-um,,.v‘“ S e . -
10 il AV
0.0
[IR 1] IMHz] 30,000
Feading Correct Measure-
Mo. Mk.  Frenq. Level Factar mert  Limit  Mardgin
hiHz dButf dB dButf d By dh Detactor
1 * 01539 4212 9.96 S52.05 79.00 2692 P
2 01539 22486 8 96 3282 BE.00 -33.08  AVG
3 03950 32584 9.96 42,80 79.00  -36.20 P
4 033580 26486 8 96 36.82 BE.00  -2918  AVG
5 06460 2064 996 30.60 7000 4240 P
G OB4E0 872 9.96 1565 BO.0O  -41.32  AVG
7 21180 2325 10.02 3327 Fa.o0 0 -3a73 P
e 21180 1272 10.02 2274 BO.00  -37.26 AWG
q 105140 21 56 10.82 32.38 7300 4062 P
10 105140 1177 10.82 2259 BO.00  -37.41  AVG
11 227420 1522 11158 26.40 73.00  -46E60 P
12 227420 3B 1118 14.80 BO.O0  -4520 ANG

Shenzhen CTB Testing Technology Co., Ltd.
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Polarization: N

an.o dBul
FCC Parl 56 classi Condusbion] )
7
i
1
50 fLﬁh
4n \! ; 3
— "‘“ﬂ..ﬂg@% 5
2n o | |.| . "I"'\I hqnl ll.',1 Ty [HJ'['ﬂ peak
10 mf 1! h Mg e ave
[LR1]
[N ] MHz] 30.00n
Feading Carrect Measure-
Mo, Mk.  Freq. Level Factar mert Limit  bargin
hiHz dBut dB d Buty d Bu dB Detector
1 * 01539 4209 9 .96 2205 79.00 2695 P
2 01539 2061 9 .96 3057 BE.O0  -3543  AVG
3 03940 2974 9.96 39.70 79.00  -39.30 =P
4 0.3940 24 .49 9.96 34.45 BE.O0  -31.55  AVG
5 08260 2218 9 .96 3214 73,00 4086 P
B 08260 1126 9 96 21.22 BO.O0  -3878  AVG
7 3.0380 1785 10.07 2792 F3.00 4508 P
g 3.0380 257 10.07 12.94 BO.00 4706  AVG
9 100140 2311 10.50 33.917 73,00  -39.09 P
10 100140 1163 10,80 2243 BO.O0 3757 AVG
11 241140 1411 11.21 2532 F3.00 4768 P
12 24 1140 225 11.21 13.46 BO.00  -4654  AVG

Shenzhen CTB Testing Technology Co., Ltd.
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6. Radiated emissions

6.1.Limit
[] Except for Class A devices (at 3m):
Frequency of emission Field strength (microvolts/meter)
(MHz) (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)
(MHz) (microvolts/meter) (dBpV/m)
30-88 90 39
88-216 150 43.5
216-960 210 46.4
Above 960 300 495

6.2. Test setup
Radiated Emission Test Set-Up Frequency Below 1 GHz

Turntable

Spectrum \
Analyzer
éround Plane
Coaxial Cable
Radiated Emission Test Set-Up Frequency Above 1GHz
Turntable : 3m i I
\ EUT| '
I I |:| Spectrum
0.8m| lmtodm Analyzer
- il
Ground Plane Coaxial Cable

The radiated tests were performed in semi-anechoic(3m) test site, using the setup accordance with the
ANSI C63.4:2014.

Shenzhen CTB Testing Technology Co., Ltd.
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6.3.EMI Test Receiver Setup and Spectrum Analyzer Setup

Page 13 /26
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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
1MHz 3MHz / PK
Above 1GHz
1MHz 10Hz / AVG

6.4.Test procedure

The measurement was performed in a 3m semi-anechoic chamber, and instruments used were f

ollowed clause 4 of ANSI C63.4.

Detailed test procedure was following clause 8 of ANSI C63.4.
Note: for the measurement distance other than 3m and 10m, the limit is varied according to 20dB

/10 decades.

6.5.Corrected Amplitude & Margin Calculation

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

The “Margin” column of the following data tables indicates the degree of compliance with the

applicable limit.

equation for margin calculation is as follows:
Margin = Limit — Corrected Amplitude

6.6.Test results

PASS

Please refer to the following page.

Shenzhen CTB Testing Technology Co., Ltd.
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Below 1 G
Polarization: H

280.0 dBu¥/m

0

FCC part 15B Class A Radiation

60 . [

50

40

| Mg detT

10

0.0
30.000 60 100 [MHz) 500 1000.0

Feading Correct Measure-
Mo, ME.  Fredq.  Lewvel Fador ment Limit  Cner

fulHz d Bus dB d Buh4m dBim dB Detactor
1 * 1479214 4281 -r.0g 3573 53.00 A72¥ QP
2 161 .4742 37.249 -6.56 30.43 a3.00 2257 QP
3 22334145 3776 -9.26 28.20 a3.00 2480 QP
4 285 2681 37AaT -5E7 31.10 ay.oo 2580 QP
3 445 .41 41 34.81 -3.64 317 ar.oo 2583 QP
& 892 .2904 2528 546 33.74 ay.oo 2328 QP

Note: Result=Reading+Factor
Over Limit=Result-Limit

Shenzhen CTB Testing Technology Co., Ltd.

www.ctb-lab.net



C B Page 15/ 26 Report No.: CTB210430028EX

Polarization: V

280.0 dBu¥/m

o
60 FCC part 15B Class A Radiation 1 r
50
40 b
" ] 2 . SWWJW peak
4
10
0.0
30.000 1] 100 [MHz] 500 1000.0
Feading Correct Measure-
Mo. Mk. Freq. Level Factor m ent Limit  Ower
hiHz dButy dB dBum dB/m dbB Detector
1 41 4942 3652 -6.54 29498 49.00 1902 QP
L 3775 -7 .38 3037 49.00 15363 QP
3 147 9214 35495 -7 05 2887 53.00 -2413 QP
4 21004352 35.04 -10.01 2503 53.00 27497 QP
5 527 3205 33.87 -1 63 3224 Sr.0o0 2476 QP
5 8592 29049 3264 a46 3510 a7.00 1580 QP

Note: Result=Reading+Factor
Over Limit=Result-Limit

Shenzhen CTB Testing Technology Co., Ltd.
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Above 1 G

Polarization: H

1000 dBu¥/m

90

80 FCC part 158 Above 1G Class A RE[peak]

70

60

50

40 3 £ 7 1W peak
1 M
30
W AVE
0
20 |
10
0.0
1000.000 [MHz] 4000 6000.0

Feading Correct Measure-

Mo, MEk.  Freq. Level Factor m ent Limit  Ower
hiHz dButf dB dButAm dB/m dB Detectar
1 1113497 3953 -rar 3156 g0.00 -4544  peak
2 1113497 2412 -rar 1615 BO0.00 -4385 AVG
3 1453178 4220 -5.95 3663 g0.00  -43.35  peak
4 1453178 2454 -5.55 1899 000  -41.01  AVG
3 1579169 2693 -5.28 2163 G000 -38.35 AWVG
E 1586.258 4284 -5.26 3758 8000 4242  peak
i 2160753 4036 -3.44 36492 a0.00 4308  peak
g 2160.753 21.80 -3.44 18.36 BO0.00  -41 64  AVG
g 2959795 4207 012 4193 g0.00 -3505 peak
10 2059798 2220 -042 2208 BO0.00 -3792  AVG
11 4606 530 3157 SEE 3723 a0.o0 4277 peak
12 % 427211 19.34 573 2507 BO0.00 -34893 AVG

Note: Result=Reading+Factor
Over Limit=Result-Limit

Shenzhen CTB Testing Technology Co., Ltd.
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Polarization: V

1000 dBu¥/m

90

80 FCC part 158 Above 1G Class A RE[peak]

70

60

50

40 peak

30
AYG

20

10

0.0
1000.000 [MHz) 4000 6000.0

Reading Correct Measure-
Mao. Mk.  Freqg. Lewvel Facor ment Limit  Ower

hiHz dBu®/ dB dBuAm dB/m db Detector
1 1332.000 37.06 -6.35 3071 g0.00  -49.29 peak
2 1332.000 24.09 -6.35 17.74 BO.00 4226  AWG
3 1483178 47 65 -5.45 4213 go.00 -37.87  peak
4 1433173 26.31 =535 2096 BO.00  -33.04 ANG
3 1586.255 4553 -5.26 4027 go.00  -39.73 peak
G 1:393.380 26.09 -5.25 20.54 BO.00  -3916  AWG
T 260753 3914 -3.44 35.70 g0.00  -4430  peak
i 260753 2173 -3.44 18.34 BO.00  -41.66  AWG
] 26435.5304 37.31 -1.47 35.54 g0.00 -4416  peak
10 2643304 20.86 -1.47 19.39 BO.00  -34061  AWG
11 2969.7 95 4213 -012 42.03 go.oo -37.87  peak
12 % 2969.793 2231 -012 2219 BO.O0  -37.81  AWG

Note: Result=Reading+Factor
Over Limit=Result-Limit

Shenzhen CTB Testing Technology Co., Ltd.

www.ctb-lab.net



C T B Page 18 /26 Report No.: CTB210430028EX

7. Photographs of test setup

Photograph of test setup for Conducted Emission

Photograph of test setup for Radiated Emission below 1 G

Shenzhen CTB Testing Technology Co., Ltd.
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Photograph of test setup for Radiated Emission above 1 G
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8. Photographs of EUT

Photographs of EUT

Shenzhen CTB Testing Technology Co., Ltd.
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Photographs of EUT
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Photographs of EUT
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CTB

Photographs of EUT
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Photographs of EUT
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Photographs of EUT
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Photographs of EUT

9R01 23

D401 32848678

***End of report***
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