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1. TEST SUMMARY

1.1 Test standards and results

The EUT (Equipment Under Test) has been tested according to the following specifications:

AGENCY NAME APPLICABLE SECTION TEST DESCRIPTION RESULTS
Part 15 Subpart B Section
AC Power Line Conducted Emission PASS
15.107 (b)
FCC
Part 15 Subpart B Section
Radiated Emission PASS
15.109 (b)
ICES-003 Issue 6 Section 6.1,
AC Power Line Conducted Emission PASS
Class A
ISED Canada
ICES-003 Issue 6 Section 6.2,
Radiated Emission PASS
Class A

ENG Co., Ltd tested the EUT in accordance with the requirements set forth in the above FCC and ISED

Canada Rules and Regulation and the EUT met all of the requirements of the standard.

1.2. Test Methodology

FCC: ANSI C 63.4: 2014, FCC CFR 47 Part 2, and Part 15
ISED Canada: ICES-003 Issue 6

1.3 Additions, deviations, exclusions from standards

No additions, deviations or exclusions have been made from standard.

1.4 Purpose of the test

To determine whether the equipment under test fulfills the FCC and ISED Canada Rules, Regulation and

standards stated in section 1.1 and 1.2.
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1.5 Test Facility

The measurement facilities are located at 135-60 Gyeongchung-daero, Gonjiam-eup, Gwangju-si, Gyeonggi-do

12813, Korea. Description details of test facilities were submitted to the ISED, Canada, accredited as a
Conformity Assessment Body (CAB) by the FCC, designated by the RRA (Radio Research Agency), and
accredited by KOLAS (Korea Laboratory Accreditation Scheme) in Korea and approved by TUV Rheinland and

TUV SUD according to the requirement of ISO 17025.

Laboratory Qualification

Registration No.

Mark

FCC KR0160
ISED (Canada) IC 12721A-1 I * I
RRA KRO160 RRA-

UA 50314109-0002

TUV Rheinland TOV
TUV SUD CARAT 18 03 94465 003 JERE

Korean Agency for Technology and

Standards

KT733
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2. EUT (Equipment Under Test) Description

2.1 General Description

The Sindoh Co., Ltd., Model 1X (referred to as the EUT in this report) is a 3D Printer, The product specification

described herein was obtained from product data sheet or user's manual.

Printing Method

Fused Filament Fabrication

Max. Print Length(mm)

W(max):228, D(max):200, H(max):300

Print Layer Thickness Setting 0.05~0.4 mm
Basic Nozzle diameter 0.4 mm
Filament width 1.75 mm

Printable materials

PLA, ABS, FLEXIBLE

Printable color

White, Black, Gray, Red, Yellow, Green,
Blue, Pink(PLA), Purple(PLA)

Bed leveling

Auto measuring + Manual leveling

Print Head

One Nozzle

Continuous Nozzle Usage/ Maximum

Temperature

Recommended Temperature(Nozzle): PLA 200 C,
ABS 230 C, Flexible 225 C / Max 250 C

Continuous Bed Usage/ Maximum

Temperature

Recommended Temperature(Bed): PLA 60 C,
ABS 90 C, Flexible 60 C / Max 100 C

Recommended printing speed /

maximum speed

40 mm/s Recommended / 200 mm/s max

Electrical Rating

100 - 240 V~, 50/60 Hz, 3.0 A

Power 300 W

Dimensions 454 (W) x 468 (D) x 571 (H)

Weight 26 kg (excluding cartridge)

Interface USB Device, USB Host, WiFi, Ethernet
Cartridge Auto Load / Unload

Contained Wi-Fi Module in the EUT

Model: TWFM-M311D
Manufacturer: LG Innotek Co., Ltd.
FCC ID: 2AB83-TWFM-M311D/ IC: 2514A-TWFMM311D
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2.2 Additional Model

Model Name

Model Difference

1X

Basic Model

1X DP302

Identical to the basic model except for the model designation only.

Note: The manufacturer has declared to all the additional model names into basic model name without any
further evaluation by ENG Co., Ltd.

2.3 Description of supported units

The following peripheral devices and/or interface cables were connected during the measurement:

Description Model No. FCCID Serial No Manufacturer.
3D Printer (EUT) * 1X 2AB83-1X N/A Sindoh Co., Ltd.
Notebook PC TRN-C125 DoC N/A HP
Adapter for N/A
CHICONY Power Technology
Notebook PC HSTNN-CA40 N/A
Mouse M-U0026 DOC N/A Logitech
AP AW-A1 N/A ABRE400975NT Unicorn Information System
Shenzhen KeYu Power Suppl
Adapter for AP | K02-1201000 N/A N/A i
Technology Co., Ltd.
USB Memory 8GB-WJ004 DoC N/A SHENZHEN CHENGE
Stick ELECTRONICS CO., LTD.
2.4 Cable Description
Test Shielded | Ferrite Bead Length
Ports Name Connected to
Mode (Y/N) (Y/N) (m)
AC IN N N 1.8 AC Mains
USB Host - - - USB Memory Stick
Mode #1 - #5
LAN N N 3.0
Notebook PC
USB Device Y N 1.5
AC IN N N 1.8 AC Mains
USB Host - - - USB Memory Stick
Mode #6 - #9
USB Device 1.5
Line terminated
LAN 3.0
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2.5 Mode of operation during the test

For finding worse case configuration and operating mode, the EUT was operated as following test mode.

Test Mode Description
#1 The EUT was operated in standby mode
#2 Printing mode using USB cable between the EUT and a Notebook PC
#3 Printing mode using USB memory stick
#4 Printing mode using Ethernet speed, 100 Mbps
#5 Printing mode using Ethernet speed, 1 000 Mbps
#6 Printing mode using Wi-Fi function, 802.11 b
#7 Printing mode using Wi-Fi function, 802.11 g
#38 Printing mode using Wi-Fi function, 802.11 n-20
#9 Printing mode using Wi-Fi function, 802.11 n-40

2.6 Test Setup Drawing

[Mode #1 ~ #5]

AC mains

v

Adapter
V'é

LAN Cable 1X
Notebook PC
(EUT)
USB Cable
Mouse
<€—USB Memory Stick
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[Mode #6 - #9]

AC mains
Adapter Adapter g
Line terminated -
LAN, USB
Notebook PC 1X AP
(EUT)
M
ouse <€— USB Memory Stick

2.7 EUT Modifications

- No EMC Relevant Modifications were performed by this test laboratory.
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3. EMISSION TESTS
3.1 AC Power Line Conducted Emission

3.1.1 Test setup

The EUT and all supporting equipments were placed on a non-metallic table approximately 0.8 m
above the ground plane.

Power was fed to the EUT through a 50 Q/50 yH + 5 Q Line Impedance Stabilization Network (LISN)
and all supporting equipments were connected to another LISN. The ground plane was electrically bond
ed to the reference ground system and all power lines were filtered from ambient noise. Preliminary Po
wer line Conducted Emission test was performed by using the procedure in ANSI C63.4: 2014 7.3.3 to
determine the worse operating conditions.

The test set-up photos are included in appendix I.

Used Software for measurement is EMC 32 supplied by Rohde&Schwarz.

3.1.2 Measurement uncertainty

Uncertainty
2.00 dB

Frequency range
150 kHz ~ 30 MHz

The measurement uncertainties are given with 95 % confidence.

3.1.3 Test Result

Date of Test 2018-07-10 ~ 07-11
Temperature (23.2~25.7)°C Relative humidity 52.4 ~53.0 % R.H.
Operating Input Voltage | 120 Vac Input Frequency 60 Hz
Frequency range RBW VBW Detector Mode
0.15 MHz ~ 30 MHz 9 kHz 30 kHz Peak , Q.P and/or Average
Test Mode Mode #1 ~ #9 /
Test Result Pass Tested By Kim, Kwang'hyunﬁkﬁ

3.1.4 Sample Calculated Example
At 5.31 MHz QP Limit = 60.0 dBuV
Correction Factor (C. Factor) of LISN, Pulse Limiter and cable loss at 5.31 MHz = 9.7 dB
Q.P Reading from the Test receiver = 20.8 dBuV
(Calculated value for system losses by software EMC32 manufactured by Rohde & Schwarz)

Therefore Q.P Margin = 60 - 20.8 = 39.2 so the EUT has 39.2 dB margin at 5.31 MHz
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3.1.5 Test Data

Mode #1 HOT LINE

T | CISPR22-CE-ClassA-QP

50: | CISPR22 CE Class A_AV

Level in dBpV

|
1

Frequency in Hz

Limit and Margin1

150k 300 400500 BOO 1M 2M 3M 4M 5M 6 8 10M 20M  30M

Frequency | QuasiPeak | CAverage | Bandwidth | Line | Corr. | Margin | Limit- | Margin | Limit -
{MHz) (dBpV) {dBpV) (kHz) (dB) | -QPK QPK | -CAV CAV

(dB) | (dBuV) | (dB} | (dBuV)

0.198000 48.5 45.9 9.000 | L1 9.6 30.5 79.0 20.1 66.0

0.458000 44.4 38.8 9.000 |11 9.6 34.6 79.0 27.2 66.0

0.750000 36.7 34.7 9.000 |11 9.6 36.3 73.0 25.3 60.0

2.618000 36.3 31.4 9.000 |11 9.7 36.7 73.0 28.6 60.0

12.638000 391 331 9.000 | L1 9.8 339 73.0 27.0 60.0
17.942000 35.8 29.4 9.000 |11 9.9 3r.2 73.0 30.6 60.0
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Mode #1 NEUTRAL LINE
Q0T
80+
T ‘ CISPR22-CE Class-A- QP
70T
50: ‘ CISPR22 CE Class A_AV
S
==
m
=
E
2
5

0 t t f — t t } 11— t
150k 300 400500 800 1M ZM M 4M s5M B B 10M 20M  30M
Frequency in Hz
Limit and Margin1
Frequency | QuasiPeak | CAverage | Bandwidth | Line | Corr. | Margin | Limit- | Margin | Limit -
(MHz) (dBpV) {dBp\V) {kHz) (dB}) | -QPK QPK - CAV CAV
(dB) | (dBuV) (dB} | (dBpV)
0.194000 48.2 46.0 9.000 | N 9.6 30.8 79.0 20.0 66.0
0.458000 47.3 Mn.7 9.000 | N 9.6 Nz 79.0 24.3 66.0
0.918000 40.2 343 9.000 | N 9.6 328 73.0 25.7 60.0
1.506000 376 337 9.000 | N 9.6 35.4 73.0 26.3 60.0
12.334000 39.0 T 9.000 | N 9.8 34.0 73.0 25.3 60.0
17.694000 39.1 34.2 9.000 | N 9.9 339 73.0 25.8 60.0
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Mode #2 HOT LINE

90T
80+
il | CISPR22-CE -Class A-QP
707
B0+ | CISPR22 CE _Class A_AV

Level in dBpW

0 t t t —t—1+— t f t t ——+—
150k 300 400500 200 1M 2M M 4M s5M 6 a8 10M 20M  30M
Frequency in Hz

Limit and Margin1

Frequency | QuasiPeak | CAverage | Bandwidth | Line | Corr. | Margin | Limit- [ Margin | Limit -
(MHz) {dBpVv) (dBpV) {kHz) (dB) | -QPK | QPK | -CAV | CAV
(dB} | (dBpV) | (dB) | (dBpV) |
0.198000 47.8 43.5 9.000 | L1 9.6 3.2 79.0 22.5 66.0
0.262000 42.7 40.4 9.000 | L1 9.6 36.3 79.0 25.6 66.0
0.526000 35.5 31.8 9.000 | L1 9.6 37.6 73.0 28.2 60.0
2.030000 35.3 29.3 9.000 | L1 9.6 37.7 73.0 30.7 60.0
17.486000 41.5 35.2 9.000 | L1 9.9 3.5 73.0 24.8 60.0
20.042000 42.0 359 9.000 | L1 9.9 31.0 73.0 24.1 60.0
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Mode #2

NEUTRAL LINE

CISPR22-CE -Class A-GQP

Level in dBpY

CiSPR22 CE Class A AV

0 f f f —— f f f —t—t— f i
150k 300 400500 BOO 1M Z2M M 4M s5M 6 8 10M 20M  30M
Frequency in Hz
Limit and Margin1
Frequency | QuasiPeak | CAverage | Bandwidth | Line | Corr. | Margin | Limit- | Margin | Limit -
(MHz) (dBpV) (dBuV) (kHz) (dB) | -QPK | QPK | -CAV | CcAV
(dB) | (dBp\V) | (dB) | (dBpV)
0.198000 47.4 42.8 9.000 | N 9.6 31.6 79.0 23.2 66.0
0.262000 41.3 38.6 9.000 | N 9.6 37 79.0 27.4 66.0
0.526000 35.2 30.9 9.000 | N 9.6 37.8 73.0 29.1 60.0
4.322000 35.6 29.3 9.000 | N 9.7 7.4 73.0 30.7 60.0
17.362000 39.8 32.5 9.000 | N 9.9 33.2 73.0 27.5 60.0
20.046000 40.7 32.2 9.000 | N 9.9 32.3 73.0 27.8 60.0
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Mode #3 HOT LINE
90T
80+
T | CISPR22-CE Class A QP
Fiim
Eﬂ: | CISPR22 CE Class A_AV

Level in dBpV

0 f f f ———t— f i f ——t+—— !
150k 300 400500 800 1M 2M 3IM 4M 5M 6 8 10M 20M  30M
Frequency in Hz
Limit and Margin1
Frequency | QuasiPeak | CAverage | Bandwidth | Line | Corr. | Margin | Limit- [ Margin | Limit -
(MHz) (dBpV) (dBpV) (kHz) (dB) | -QPK | QPK | -CAV | cav
(dB) | (dBpV) | {dB)} | (dBp\)
0.198000 47.3 42.8 9.000 | L1 9.6 N7 79.0 23.2 66.0
0.262000 40.7 38.5 9.000 | L1 9.6 383 79.0 275 66.0
0.722000 37.8 31.8 9.000 | L1 9.6 35.2 73.0 28.2 60.0
3.930000 35.8 29.6 9.000 | L1 9.7 37.2 73.0 30.4 60.0
12.318000 39.2 .7 9.000 | L1 9.8 33.8 73.0 28.3 60.0
20.234000 42.3 36.8 9.000 | L1 9.9 30.7 73.0 23.2 60.0
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Mode #3

NEUTRAL LINE

Level in dBpV

407/

CISPR22-CE Class A-QP

CiISPR22 CE Class A AV

150k 300 400500 8OO 1M ZM 3IM 4M 5M 6 8 10M 20M  30M
Frequency in Hz
Limit and Margin1

Frequency | QuasiPeak | CAverage | Bandwidth | Line | Corr. | Margin | Limit- | Margin | Limit -

(MHz) (dBpV) (dBpV) (kHz) (dB) | -QPK | QPK | -CAV | cAV
(dB) | (dBp\V) | (dB} | (dBpV) |

0.198000 47.6 43.2 9.000 | N 9.6 314 79.0 22.8 66.0
0.262000 42.6 40.3 9.000 | N 9.6 36.4 79.0 25.7 66.0
0.718000 34.2 29.9 9.000 | N 9.6 38.8 73.0 30.1 60.0
3.798000 35.7 29.1 9.000 | N 9.7 373 73.0 30.9 60.0
11.594000 36.9 28.7 9.000 | N 9.8 36.1 73.0 1.3 60.0
20.298000 41.9 36.8 9.000 | N 9.9 341 73.0 23.2 60.0
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Mode #4 HOT LINE
90T
80+
i | CiSPR22-€E Class A- QP
70T
59: | CISsPR22 CE Class A AV
5
="
m
=)
=
2
3

0 t t t 1 t t t f —t—t—— t i
150k 300 400500 800 1M ZM 3M 4Ms5M6E B 10M 20M  30M
Frequency in Hz
Limit and Margin1
Frequency | QuasiPeak | CAverage | Bandwidth | Line | Corr. | Margin | Limit- | Margin | Limit -
(MHz) (dBpV) (dBuv) (kHz) (dB) | -OPK | QPK | -CAV | cAV
(dB) | (dBpV) [ (dB) | (dBuV)
0.198000 47.5 43.1 9.000] L1 9.6 3.5 79.0 22.9 66.0
0.262000 42.2 40.1 9.000 L1 9.6 36.8 79.0 259 66.0
0.394000 36.8 34.0 9.000 ] L1 9.6 42.2 79.0 32.0 66.0
1.638000 34.5 29.9 9.000 ] L1 9.6 38.5 73.0 30.1 60.0
17.158000 40.9 35.0 9.000 | L1 9.9 321 73.0 25.0 60.0
20.430000 40.2 34.8 9.000 | L1 9.9 32.8 730 25.2 60.0
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Mode #4

NEUTRAL LINE

CISPR22_CE ClassA-QP

CISPR22 CE Class A_AV

407

Level in dBpvV

0 t t t t — t f t t | B e — t |
150k 300 400500 BOO 1M 2M M 4M 5M 6 8 10M 20M  30M
Frequency in Hz
Limit and Margin1
Frequency | QuasiPeak | CAverage | Bandwidth | Line | Corr. | Margin | Limit- | Margin | Limit -
{MHz) {dBp\) {dBuV) {kHz) (dB) | -QPK | GQPK | -CAV | CAV
(dB) | (dBpV) | (dB) | (dBuV)
0.198000 47.2 42.6 9.000|N 9.6 31.8 79.0 23.4 66.0
0.262000 40.9 38.4 9.000 | N 9.6 38.1 79.0 271.6 66.0
0.914000 375 32.2 9.000 | N 9.6 35.5 73.0 27.8 60.0
2.554000 36.7 309 9.000 | N 9.7 36.3 73.0 29.1 60.0
17.878000 414 353 9.000 | N 9.9 31.6 73.0 24.7 60.0
20.298000 409 35.6 9.000 | N 9.9 321 73.0 24.4 60.0
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Level in dBpv

Mode #5 HOT LINE
Q0T
80+
T | CISPR22-CE -Class A-QP
JO07T
Eﬂ: | CISPR22 CE Class A AV

0 t f t — t f t t —t—t—— t |
150k 300 400500 8O0 1M 2M M 4M 5M 6 8 10M 20M  30M
Frequency in Hz
Limit and Margin1
Frequency | QuasiPeak | CAverage | Bandwidth | Line | Corr. | Margin | Limit - | Margin | Limit -
(MHz) (dBpv) (dBpv) (kHz) (dB) | -QPK | QPK | -CAV | CAV
(dB} (dBp\) {dB) (dBpV)
0.198000 47.6 43.2 9.000 L1 9.6 31.4 79.0 22.8 B66.0
0.262000 42.4 40.2 9.000 (11 9.6 36.6 79.0 25.8 66.0
1.246000 354 28.8 9.000 (11 9.6 36 73.0 3.2 60.0
3.670000 3341 27.4 9.000 (11 9.7 39.9 73.0 J32.6 60.0
17.354000 40.2 4.4 9.000 [ L1 9.9 32.8 730 25.6 G60.0
20.174000 41.0 41 9.000 [ L1 9.9 320 73.0 25.9 60.0
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Mode #5

NEUTRAL LINE

CISPR22-CE ClassA_QP

Level in dBpV
£n
<
T

40t

CiSPR22 CE_Class A_AV

30
207
101
0 f t t F—— t t t F—t—t—t+— t |
150k 300 400500 BOOD 1M 2M M 4M 5M B B 10M 20M  30M
Frequency in Hz
Limit and Margin1
Frequency | QuasiPeak | CAverage | Bandwidth | Line | Corr. | Margin | Limit- | Margin | Limit -
{MHz) {dBp\V) (dBp\V) {kHz) (dB) | -QPK | QPK -CAV | CAV
(dB) | (dBp\) | (dB) [ (dBp\) |
0.198000 47.2 42.7 9.000 | N 9.6 31.8 79.0 23.3 66.0
0.262000 40.7 38.4 9.000 | N 9.6 383 79.0 276 66.0
0.718000 38.5 32.4 9.000 | N 9.6 345 73.0 27.6 60.0
2.422000 36.5 30.4 9.000 | N 9.7 36.5 73.0 29.6 60.0
18.006000 41.0 353 9.000 | N 9.9 32.0 73.0 24.7 60.0
20.302000 41.6 36.0 9.000 | N 9.9 314 73.0 24.0 60.0
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Mode #6

HOT LINE

Level in dBpv

CISPR22-€E-Class A- QP

40t 4\

=
—

CiISPR22 CE Class A_AV

0 f t t — t t t ———t— t |
150k 300 400500 800 1M 2M M aM s5M 6 8 10M 20M  30M
Frequency in Hz
Limit and Margin1
Frequency | QuasiPeak | CAverage | Bandwidth | Line | Corr. | Margin | Limit- | Margin | Limit -
(MHz) (dBpV) {dBpVv) (kHz) (dB) | -QPK QPK -CAV CAV
(dB} | (dBpV) | (dB)} | (dBp\V)
0.198000 47.3 42.8 9.000 |11 9.6 ki Wi 79.0 23.2 66.0
0.262000 414 38.6 9.000 |11 9.6 376 79.0 27.4 66.0
2.554000 36.9 31.2 9.000 (11 9.7 36.1 73.0 28.8 60.0
12.702000 39.0 34 9.000 11 9.8 34.0 73.0 28.9 60.0
18.006000 40.6 34.8 9.000 | L1 9.9 324 73.0 25.2 60.0
20.494000 42.6 372 9.000 | 11 10.0 30.4 73.0 22.8 60.0
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Mode #6

NEUTRAL LINE

Level in dBpY

CISPR2Z2_CE Class A-QP

20T

104

CiSPR22 CE Class A AV

0 f f f F—— f t 1+ f |
150k 300 400500 BOO 1M 2M M 4M 5M 6 8 10M 20M  30M
Frequency in Hz
Limit and Margin1
Frequency | QuasiPeak | CAverage | Bandwidth | Line | Corr. | Margin | Limit- | Margin | Limit -
(MHz) (dBpV) (dBpV) (kHz) (dB) | -QPK GQPK - CAV CAV
(dB) | (dBpV) | (dB) | (dBuWV)
0.198000 476 43.2 9.000 | N 9.6 31.4 79.0 22.8 66.0
0.262000 42.5 40.2 9.000 | N 9.6 36.5 79.0 25.8 66.0
0.918000 373 31.0 9.000 | N 9.6 35.7 73.0 29.0 60.0
12.510000 3ra 29.7 9.000 | N 9.8 35.1 73.0 30.3 60.0
17.750000 386 32.0 9.000 | N 9.9 34.4 73.0 28.0 60.0
20.370000 42.5 35.0 9.000 | N 9.9 30.5 73.0 25.0 60.0
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Mode #7

HOT LINE

Level in dBpy

CISPR22- €k Class A-QP

CiSPR22 CE Class A_AV

TEL: +82-31-727-8300

FAX: +82-31-746-0800

ENG Co., Ltd. 135-60 Gyeongchung-daero, Gonjiam-eup, Gwangju-si, Gyeonggi-do, Korea 12813

0 f f I p— —t— f 1+ f i
150k 300 400500 BOO TM M M 4M 5M 6 B 10M 20M  30M
Frequency in Hz
Limit and Margin1
Frequency | QuasiPeak | CAverage | Bandwidth | Line | Corr. | Margin | Limit- | Margin | Limit -
(MHz) (dBpV) (dBpV) {kHz) (dB) | -OPK aPK - CAV CAV
(dB) | (dBpV) | (dB) | (dBuV)
0.198000 47.3 42.8 9.000 (11 9.6 N7 79.0 23.2 66.0
0.262000 41.0 38.6 9.000 (L1 9.6 38.0 79.0 27.4 66.0
0.718000 38.1 31.5 9.000 (11 9.6 34.9 73.0 28.5 0.0
12.714000 38.4 30.8 9.000 (11 9.8 34.6 73.0 29.2 60.0
17.938000 38.9 334 9.000 (11 9.9 3441 73.0 26.6 0.0
20.694000 42.7 36.3 9.000 (L1 10.0 30.3 73.0 23.7 60.0
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Mode #7

NEUTRAL LINE

CISPR22-CE- Class A-QP

Level in dBpV

CiSPR22 CE_Class A_AV

0 f t t t —— t t —+—— f |
150k 300 400500 B00 1M M IM AM 5M B B8 10M 20M  30M
Frequency in Hz
Limit and Margin1
Frequency | QuasiPeak | CAverage | Bandwidth | Line | Corr. | Margin | Limit- | Margin | Limit -
{MHz) {dBpV) (dBpV) {kHz) (dB} | -QPK aPK -Cav CAV
(dB) | (dBuV) | (dB) | {dBu\V)
0.198000 47.6 43.2 9.000 | N 9.6 .4 79.0 22.8 66.0
0.262000 42.4 40.2 9.000 | N 9.6 36.6 79.0 25.8 G6.0
0.718000 317 3.1 9.000 | N 9.6 35.3 73.0 28.9 60.0
2.554000 35.7 30.2 9.000 | N 9.7 373 73.0 20.8 60.0
12.146000 37.2 29.8 9.000 | N 9.8 35.8 73.0 30.2 60.0
20.234000 41.8 36.6 9.000 | N 9.9 n.2 73.0 234 60.0
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Mode #8 HOT LINE
90T
80+=
o | CIS5PR22- €E -Class-A-QP
707
Eﬂ: | CISPRz2 CE Class A_AV
-~ T
s 1]
m
=)
=
E
3

0 i —t—+—+—t+— i ———t+—t+—++— . .
150k 300 400500 800 1M 2M  3M 4M5ME B 10M 20M  30M
Freguency in Hz
Limit and Margin1
Frequency | QuasiPeak | CAverage | Bandwidth | Line | Corr. | Margin | Limit- | Margin | Limit -
(MHz) (dBpV) (dBpV) (kHz) (dB) | -QPK | QPK | -CAV | CAV
{dB) | {(dBpV) | (dB} | (dBpV) |
0.198000 473 42.8 9.000 | L1 9.6 31.7 79.0 23.2 66.0
0.262000 1.3 38.6 9.000 | L1 9.6 7.7 79.0 274 56.0
0.718000 36.1 30.2 9.000 | L1 9.6 36.9 73.0 29.8 60.0
12.502000 38.1 30.1 9.000 | L1 9.8 34.9 73.0 29.9 60.0
17.746000 40.3 34.3 9.000 | L1 9.9 32.7 73.0 25.7 60.0
20.562000 423 36.4 9.000 | L1 10.0 30.7 73.0 23.6 60.0
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Mode #8

NEUTRAL LINE

Level in dBpW

CISPR22-€E -Class A-QP

CISPR22 CE Class A AV

0 t t t —t t f f ——— t |
150k 300 400500 800 1M 2M M 4M 5M 6 8 10M 20M  30M
Freguency in Hz
Limit and Margin1
Frequency | QuasiPeak | CAverage | Bandwidth | Line | Corr. | Margin | Limit- | Margin | Limit -
{MHz) {dBpV) {dBpV) {kHz) (dB) | -QPK aPK - CAVY CAvV
(dB} [ {dBp\) (dB) | (dBp\V) |
0.198000 47.6 43.3 9.000 | N 9.6 N4 79.0 22.7 66.0
0.262000 42.5 40.3 9.000 | N 9.6 36.5 79.0 25.7 B66.0
0.526000 345 Ha 9.000 | N 9.6 385 73.0 28.9 60.0
4.842000 34.3 27.1 9.000 | N 9.7 8.7 73.0 32.9 50.0
12.154000 37 29.7 9.000 | N 9.8 35.9 73.0 30.3 60.0
20.430000 42.2 37.0 9.000 | N 9.9 30.8 73.0 23.0 60.0
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Mode #9 HOT LINE

90T
80
T | CISPR22_CE ClassA_QP
T07
s | CISPR22_CE Class A_AV
e U
=8
m
L=
E
E
=

0 i 1 f ——

Frequency in Hz

Limit and Margin1

150k 300 400500 BOO 1M M 3M 4M5ME B 10M 20M  30M

Frequency | CuasiPeak | CAverage | Bandwidth | Line | Corr. | Margin | Limit- | Margin | Limit -
{(MHz) (dBpV) (dBuV) (kHz) (dB) | -QPK [ QPK | -CAV cCAv

(dB) | (dBpV) [ {dB) | (dBpV)

0.198000 47.3 42.8 9.000 | L1 9.6 31.7 79.0 23.2 66.0

0.262000 41.0 38.6 9.000 | L1 9.6 38.0 79.0 274 66.0

0.722000 371 3.2 9.000 | L1 9.6 35.9 73.0 28.8 60.0

12.490000 38.1 30.6 9.000 | L1 9.8 34.9 73.0 29.4 60.0
17.942000 40.1 344 9.000 (L1 9.9 329 73.0 25.6 60.0
20.298000 41.8 36.7 9.000 (L1 9.9 31.2 73.0 23.3 60.0
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Mode #9

NEUTRAL LINE

CISPR22-CE ClassA-QP

Level in dBpv

CiSPR22 CE Class A AV

150k

300 400500

Limit and Margin1

800 1M M 3M 4aM5ME 8 10M 20M  30M

Frequency in Hz

Frequency | QuasiPeak | CAverage | Bandwidth | Line | Corr. | Margin | Limit- | Margin | Limit -
(MHz) (dBpV) {dBpV) (kHz) (dB) | -QPK | QPK | -CAV | CAV
(dB) | {dBpV) | {dB) | (dBpV) |
0.198000 47.6 43.2 9.000 | N 9.6 314 79.0 22.8 66.0
0.262000 42.4 40.2 9.000 | N 9.6 36.6 79.0 25.8 66,
0.526000 34.4 3.0 9.000 | N 9.6 38.6 73.0 29.0 60.0
1.638000 34.9 30.1 9.000 | N 9.6 38.1 73.0 29.9 60.0
11.962000 37.2 30.3 9.000|N 9.8 358 73.0 29.7 60.0
20.498000 41.9 36.2 9.000 | N 10.0 31 73.0 23.8 60.0
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3.2 Radiated Emission

3.2.1 Test setup

The radiated emissions measurements were in the 3/10 m, Semi Anechoic Chamber. The EUT and all local
supporting equipments were placed on a non-conductive table approximately 0.8 m above the ground plane.
The frequency spectrum from 30 MHz to the maximum frequency as specified in CFR 47 Part 15 section 15.33
was scanned and emission levels maximized at each frequency recorded. The system was rotated 360°, and

the antenna was varied in height between 1.0 m and 4.0 m in order to determine the maximum emission levels.

This procedure was performed for both horizontal and vertical polarization of the receiving antenna.

Preliminary radiated emission test was conducted using the procedure in ANSI C63.4: 2014 8.3.1.1 below

1 000 MHz, 8.3.1.2 above 1 GHz to determine the worse operating conditions

Measurement distance between the EUT and an antenna was 3 m.

The test set-up photos are included in appendix Il.

Used Software for measurement is manufactured by TSJ.

3.2.2 Measurement frequency range

Highest frequency generated or used in the

device or on which the device operates or tunes

Upper Frequency of Measurement range (MHz)

Below 1.705 MHz 30

(1.705 ~ 108) MHz 1000
(108 ~ 500) MHz 2000

(500 ~ 1 000) MHz 5000

Above 1 000 MHz

5th harmonic of the highest freq. or

40 GHz, whichever is lower

The measurement uncertainties are given with 95 % confidence.

3.2.3 Measurement uncertainty

Frequency range Uncertainty
Below 1 000 MHz 4.66 dB
Above 1 000 MHz 4.79 dB

The measurement uncertainties are given with 95 % confidence.
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3.2.4 Test result

Date of Test 2018-07-09

Temperature 23.5°C Relative humidity 51.9 % R.H.

Operating Input Voltage | 120 Vac Input Frequency 60 Hz

Frequency range RBW VBW Detector Mode Measurement distance
Below 1 000 MHz 120 kHz 300 kHz Peak or Q.P. 10 m

Date of Test 2018-07-09 ~ 07-10

Temperature (22.7 ~24.4) °C Relative humidity 52.4 ~52.6 % R.H.
Frequency range RBW VBW Detector Mode Measurement distance
Above 1 000 MHz 1 MHz 1 MHz or 10 Hz Peak or Average 3m

Test Mode Mode #1 ~ #9 ./
Test Result Pass Tested By Kim, Kwang-hyun*—tkj

3.2.5 Sample Calculated Example

At 80 MHz Limit = 40.0 dBuV/m

Result =Receiver reading value + Antenna Factor + Cable Loss - Pre-amplifier gain = 30 dBuV/m

Margin = Limit - Result =40 - 30 = 10 so the EUT has 10.0 dB margin at 80 MHz
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3.2.6 Test Data

Mode #1

30 MHz -1 GHz

[dBuv/m] <=(QP DATA>=
0

f X WVERTICAL

60

30

40

/ S

e

30 ra om

20 ﬁ RV

Y r =

] |
. vas T“Al»_a-”xm

[ e
Wy ﬂ ,mh“‘wldw"w “

10

30mM 50M 70M 100M

QP FACTOR

200M

NMo. FREQ READING ANT LOSS GAIN RESULT

300m S00M F00M 1G
Frequency[Hz]

LIMIT MARGIN ANTENMNA TABLE

[MHz] [dBuV] [dB] [dB] [dB] [dBuvim] [dBuV/m] [dB] [cm] [DEG]
-——- Horizontal -——
1 240020 447 12.5 83 326 329 46.4 13.5 200 0
-—-Verical ——
2 100840 483 11.8 73 327 347 435 8.8 100 0
3 131800 435 8.1 7.6 327 265 435 17.0 100 0
4 240000 452 12.5 83 32.6 334 46.4 13.0 100 317
5 298210 445 13.4 86 327 308 46 4 156 100 76
6 313.060 399 13.7 87 327 296 46 4 16.8 400 359
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Mode #1 Above 1 000 MHz (Peak)
[dBuY/m] <<PEAK DATA>> { X VERTICAL
100
50
a0
70
60
50
Q ]( . Mw
40 i i | T = l.f..ﬂ»v..l"t-« gt pam
‘N/‘__A RREVN | \"'u / Ilfm““'r W J|1|J,___.J L Msrind Tl e
30
20
10
1]
1G 206G 3G 5G 106G 136G
Frequency[Hz]
Mo. FREQ READING ANT LOSS GAIN RESULT LIMIT MARGIN ANTENMA TABLE

[MHZ]

-—- Horizontal ——

1 1187.000
2 2354000

— Vertical ——

1595.000
2122.000
3176.000
5760.000

@ N b= Lo

56.1
498

1.1
217
46.3
46 4

PEAK FACTOR
[dBuV]

[aB]

262
280
30.2
341

-
- oo
n L0 00 WO

[dB] [dBuV/m] [dBuV/im] [dB]

40.6
404
40.7
40.7

426
46.1
44.1
513

74.0
74.0
74.0
74.0

31.4
279
299
227

[cm]  [DEG]
100 93
100 98
100 350
100 0
100 0
100 359
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AN FACTOR
[MHz] [dBuVv] [dB] [dB]
-—- Hornzontal —-—

1 1187.000 33.3 247 5.0
2 2394000 2986 289 7.2

— Vertical ——
3 1595000 30.8 262 59
4 2122000 274 280 6.8
5 3176000 28.3 302 83
6 5760000 445 M1 115

[dB] [dBuv/m] [dBuv/m]

40.4
40.7

406
40.4
40.7
407

g

g R
g
EEER

Mode #1 Above 1 000 MHz (Average)
[dBuv/im] <<AW DATA>> I X WVERTICAL
100
90
80
70
60
50
JI — mw
" | b |
40 AT LA, \ﬁu J |L; o~ J"“Lu‘--J LI W e L ELe
30 _ T
20 - : : |
10
0
1G 2G 3G 10G 13G
Frequency[Hz]
Mo. FREQ READING ANT LOSS GAIN RESULT LIMIT MARGIN ANTENNA TABLE

[cm]  [DEG]
100 93
100 98
100 350
100 0
100 0
100 359
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Mode #2 30 MHz — 1 GHz

[dBuv/m] <<QF DATA>> { X VERTICAL
D

60

a0

4 D ! ] k'._f

30 e\ T

Ao W

10

aom S0mM T0M 100M 200M 300M S00M 700M 1G
Frequency[Hz]

No. FREQ READING ANT LOSS GAIN RESULT LIMIT MARGIN ANTENNA TABLE
QP  FACTOR

[MHz] [dBuv] [dB] [dB] [dB] [dBuv/m] [dBuV/m] [dB] [cm]  [DEG]
-—— Horizontal ——

1 101500 436 11.7 7.3 327 299 43.5 13.6 400 331

—-Vertical ——

2 79820 423 6.7 7.2 327 235 391 15.6 200 330

3 101.010 503 11.8 73 327 3BT 435 6.8 100 310

4 120010 519 89 758 327 356 435 79 100 306

5 237640 469 12.5 8.3 326 351 464 11.3 100 359

6 313.020 390 13.7 8.7 327 287 46.4 17.7 400 0
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Mode #2 Above 1 000 MHz (Peak)
100 [dBu/m] <<PEAK DATA>> { X VERTICAL
90
80
70
60
50 +
£ | ) _wammw

40 . |'I| | 5!| = Tt m..-...,l-_
- Y, Nrwv\j\/\Nl L N s | PN S R P o e

30

20

10

0
1G 2G 3G 5G G 10G 13G
Frequency[Hz]

No. FREQ READING ANT LOSS GAIN RESULT LIMIT MARGIN ANTENNA TABLE

PEAK FACTOR
[MHz] [dBuv] [dB] [dB] [dB] [dBuv/m] [dBuV/m] [dB]

- Horizontal ——
1 1187000 559 247 5.0 404 452 74.0 288
—-Verical ——
2 1595000 519 262 29 406 434 74.0 306
3 2122000 499 280 6.8 404 443 74.0 297
4 3193000 458 303 8.3 407 437 74.0 303
5 4247000 449 31.8 99 409 457 74.0 283
6 5760.000 4357 341 11.5 40.7 s06 74.0 234

[cm]

100

100
100
100
100
100

[DEG]

81

359
61
94

228

359
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Mode #2 Above 1 000 MHz (Average)
[dBuY/m] <AV DATA>> ! X VERTICAL
100
90
a0
70
60
> L b M
) — L
40 A --__‘.-'\-,\‘,--\’\‘J\/\-rl\,\wlllll'1 a "LI'\"I{" .Jih le L wm_,_v“"ri MFU'I'NW—«\HLMJIH-”L“-_ Eaia
ST \.""w' TR Ll e W
30
¥ X X | 1
20 | | !
10
0
1G 2G aG 5G TG 10G 13G
Frequency[Hz]

Mo.

FREQ READING ANT LOSS

MHz]

-—— Horzontal —-—

1

1187.000

— Vertical —

O N = G R

1595.000
2122.000
3193.000
4247.000
5760.000

AV FACTOR
[dBuv]  [dB]
335 247
307 262
274 280
287 303
254 318
447 341

[@B]  [dB] [dBuv/m] [dBuv/im] [dB]
50 404 228 540 312
59 406 222 540 318
68 404 218 540 322
83 407 266 540 274
99 409 262 540 278
115 407 496 540 44

[cm]

100

100
100
100
100
100

GAIN RESULT LIMIT MARGIN ANTENNA TABLE

[DEG]

81

398
61
94

228

358
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Mode #3

30 MHz -1 GHz

[dBuV/m]
0

<<(QP DATA=>

{ XVERTICAL

60

50

40

30

Ilﬂ I'_/»" \II ; lel' [l I

U U

ll.r]kI

M

20—l

10

30M 50M

70M 100M

No. FREQ READING ANT LOSS

apP

FACTOR

[MHz] [dBuv] [dB]  [dB]

435
416

435
90.5
591.3

-— Horizontal ——
1 101.080
2 313.100
-—-Verical -——
3 78.930
4 100.520
5 120,010
6 240.010

474

11.8 73
13.7 8.7
69 72
11.8 7.3
89 7.5
12.5 8.3

GAIN RESULT LIMIT MARGIN

200M

300M

[dB] [dBuvim] [dBuV/m] [dB]

327
327

327
327
327
326

299
31.3

249
36.9
350
356

435
46.4

39.1
435
435
46.4

13.6
15.1

14.2
6.6
8.9
10.8

500M 700M 1G

Frequency[Hz]

ANTENNA TABLE

[cm]

400
200

200
100
100
100

[DEG]

398

305

334
294
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Mode #3 Above 1 000 MHz (Peak)
[dBuV/m] <<PEAK DATA=> { XVERTICAL
100
50
80
70
60
. @ @ Lt
40 - + [ IR S I PN S 7 Y2
W A WAl J A AN e/t [
30
20
10
0
1G 2G 3G 5G G 10G 13G
Frequency[Hz]
Mo. FREQ READING ANT LOSS GAIN RESULT LIMIT MARGIN ANTEMMA TABLE
PEAK FACTOR
[MHz] [dBuv] [dB] [dB] [dB] [dBuVv/m] [dBuv/m] [dB] [cm] [DEG]
-——- Horizontal -——
1  1187.000 54.1 247 5.0 40.4 434 74.0 30.6 100 0
2 1391000 546 255 5.6 40.6 435.1 74.0 289 100 116
3 3584000 456 31.2 9.0 40.8 450 74.0 29 100 398
——-Vertical ——
4 1595000 516 262 3.9 40.6 43.1 74.0 30.9 100 1
o 2122000 526 280 5.8 404 470 74.0 27 100 2
6 5760000 459 34.1 11.5 40.7 508 74.0 232 100 0
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Mode #3 Above 1 000 MHz (Average)
[dBuV/m] <AV DATA>> ! X VERTICAL
100
90
a0
70
60
Lo
40 ! [ M S P G ML e
e AL \'." L SNA A o nartied L e
30 | —
G P 1
20 i 1
10
0
16 2G 3G 5G TG 106G 13G
Frequency[Hz]
Mo. FREQ READING ANT LOSS GAIN RESULT LUIMIT MARGIN ANTENNA TABLE
AV FACTOR
[MHz] [dBuVv] [dB] [dB] [dB] [dBuv/m] [dBuVv/m] [dB] [cm] [DEG]
-—-- Horizontal -—-—
1 1M87.000 317 247 50 404 210 54.0 33.0 100 0
2 1391000 297 255 56 406 202 54.0 338 100 116
3 3584000 263 3.2 9.0 408 257 54.0 283 100 359
—-Vertical ——
4 1595000 306 262 59 406 221 54.0 319 100 1
5 2122000 322 28.0 6.8 404 266 54.0 274 100 2
6 5760000 445 341 115 407 494 54.0 46 100 0
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Mode #4 30 MHz — 1 GHz

[dBu\/m] <<QP DATA=>> ! X VERTICAL

50

50

40 2 .

30 1

. r*ﬁ‘ - ,jl
| 1
;\l. ' \../ . -‘_‘\-'\_ -'I-I llf' T II'\"; i A

W vk, ‘#‘|

10

30m 50M T0M T00M 200M 300mMm S00M 700M 1G
Frequency[Hz]

Mo. FREQ READING ANT LOSS GAIN RESULT LIMIT MARGIN ANTENNA TABLE

aP  FACTOR
[MHz] [dBuv] [dB] [dB] [dB] [dBuv/m] [dBuVim] [dB] [cm]  [DEG]
-——- Horizontal -—-—
1 101770 437 1.7 7.3 2y 30.0 43.5 13.5 400 339
2 33120 413 13.7 8.7 327 31.0 46.4 104 200 0
— Vertical ——
3 100680 505 11.8 73 327 369 435 6.6 100 345
4 120000 522 89 75 327 359 435 76 100 0
3 161830 4589 84 7.8 327 294 43.5 14.1 100 0
6 242340 449 126 8.3 326 332 464 132 100 0
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Mode #4 Above 1 000 MHz (Peak)
[dBuV/m] <<PEAK DATA>> { X VERTICAL
100
90
80
70
60
” ® [ PN
40 i T\ | — - -LW“‘*“"
» ! “".f"-‘—\\ r--"\;' ll_/ .».u.IJU"-"‘I_-" /Jl |L__ HHI'I]I J‘.-‘_‘-r"-.v—'v"w- [ R P L
30
20
10
0
16 2G 3G 5G G 10G 13G
Frequency[Hz]

Mo. FREQ READING ANT LOSS GAIN RESULT LIMIT MARGIN ANTENNA TABLE

PEAK FACTOR
[MHz] [dBuv] [dB] [dB] [dB] [dBuv/m] [dBuV/m] [dB]

-—- Horizontal --—--—
1 1187.000 550 247 2.0 404 443 740 297
2 3584000 456 31.2 9.0 408 460 740 28
-—-Vertical ——
3 1592.000 320 262 2.9 406 4335 740 303
4 2122000 528 26.0 6.8 404 472 740 26.8
5 4247000 487 31.8 99 409 495 740 245
6 5760.000 457 31 115 407 506 740 234

[cm]

100
100

100
100
100
100

[DEG]

81
359

352
25
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ENG

Mode #4 Above 1 000 MHz (Average)
[dBu'/m] <AV DATA=> ! X VERTICAL
100
90
80
70
60
> | me
4[] ﬂ [ h II.II i i B s .LWW%
T ] T T it s
e =W NI WEY LT I[N P Wave e e o
30
? X x !
20 ; 1 |
10
0
1G 2G 3G 5G TG 10G 136G
Frequency[Hz]

No. FREQ READING ANT LOSS GAIN RESULT LIMIT MARGIN ANTENNA TABLE

AV FACTOR

[MHz] [dBuv] [dB] [dB]  [dB] [dBuV/m] [dBuV/m] [dB]

-—-- Horizontal -—-

1 1187.000 351 247 a0 404
2 3584000 270 31.2 9.0 40.8

—— Vertical ——
3 1595000 305 262 59 406
4 2122000 271 280 68 404
5 4247000 256 318 99 409
6 5760000 443 341 115 407

244
26.4

219
264

540 296
240 276
4.0 32.0
4.0 329
540 276
4.0 48

[cm]

100
100

100
100
100
100

[DEG]

81
359

352
25
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Mode #5 30 MHz — 1 GHz
[dBuV/m] <<QP DATA>= ! X VERTICAL
0
60
50
40 | -
T'ﬁ\”‘m ;
30 | T th ) : -ril i |
T [ T T T
AN P I i ¢y \q’ | "‘Mﬂ‘ [u Wwwp M
- Tt h\*/“-_x *' [ JM
20 T W=
10
0
30M 50M 70M 100M 200M 300M 500M 700M 1G
Frequency[Hz]
Mo. FREQ READING ANT LOSS GAIN RESULT LIMIT MARGIN ANTENNA TABLE
aP  FACTOR
[MHz] [dBuv] [dB] [dB] [dB] [dBuV/m] [dBuv/m] [dB] [cm] [DEG]
-—- Horizontal -—-
1 101850 437 11.6 7.3 327 299 435 13.6 400 0
—-Vertical ——
2 51770 343 13.9 6.9 327 224 39.1 16.7 300 0
3 101710 501 1.7 7.3 327 364 435 7.1 100 0
4 108500 486 10.6 74 327 339 435 96 100 0
5 162420 463 84 7.8 327 298 435 13.7 100 3
6 242450 425 12.6 8.3 326 308 46.4 15.6 100 38
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Mode #5 Above 1 000 MHz (Peak)
[dBuVv/m] =<PEAK DATA>> ! X VERTICAL
100
90
a0
70
60
50
40 2 i f I n | R P ST s g™
__-dv‘r \'II mw\l‘r"\ JII .Il.\-"‘“’”\»"’ll--'ll'm_,_.vll | _|'l._q.lI lh-'"ﬂ-\"ﬂ"""“'l“-“"'—J I“"MJ e ER
30
20
10
0
1G 2G 3G 5G G 106G 136G
Frequency[Hz]
Mo. FREQ READING ANT LOSS GAIN RESULT LIMIT MARGIN ANTENNA TABLE
PEAK FACTOR
[MHz] [dBuV] [dB] [dB] [dB] [dBuV/m] [dBuV/m] [dB] [cm] [DEG]
-—- Horizontal —-
1 1187000 543 247 50 404 436 740 304 100 B8
2 1986000 513 276 6.6 403 452 740 288 100 359
3 3584000 477 31.2 9.0 408 471 740 26.9 100 88
—- Vertical ——
4 1595000 515 262 59 406 430 740 31 100 6
5 2122000 521 280 6.8 404 465 740 275 100 359
6 5760000 456 341 M5 407 505 740 235 100 71
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ENG

Mode #5 Above 1 000 MHz (Average)
[dBuV/m] =<AV DATA>> { X VERTICAL
100
50
80
70
60
50
40 ; ||| n L s ilpemainin il
g ' u“'“\ﬁ-""\..,-’x ,'I .ll.m.-"‘—\h"\q"ﬁ_.'l'-mv,vll b Lo e [
30
20 ! 1 i |
10
0
1G 2 3G 5G TG 10G 136G
Frequency[Hz]
Mo. FREQ READING ANT LOSS GAIN RESULT LIMIT MARGIN ANTENNA TABLE
AV FACTOR
[MHz] [dBuv] [dB] [dB] [dB] [dBuV/m] [dBuV/m] [dB] [cm] [DEG]
-—- Horizontal -———
1 1187.000 350 247 50 404 243 54.0 297 100 88
2 1986.000 287 276 6.6 403 226 54.0 34 100 359
3 3584000 272 3.2 9.0 408 266 54.0 274 100 88
—-Verical ——
4 1595000 304 262 59 406 219 54.0 321 100 6
5 2122000 299 28.0 6.8 404 243 54.0 297 100 359
6 5760000 446 M1 115 407 495 54.0 45 100 71
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Mode #6 30 MHz - 1 GHz
[dBuv/m] <<(P DATA>> [ “VERTICAL
60
a0
0 h
40 S
/ ] JFH'I "
% e L I N
7 I 7 T R T
A /A W T AN S i ﬂ
I I / v VR .J] g s
2[] | e, \’-\v-'. v \.I #‘:‘-*L‘p"q W
10
0
oM S0m 70M 100M 200M 300M S00M 700M 1G

Frequency[Hz]

Mo, FREQ READING ANT LOS5 GAIN RESULT LIMIT MARGIN ANTENNA TABLE

QF  FACTOR
[MHz] [dBuv] [dB] [dB] [dB] [dBuv/m] [dBuV/m] [dB] [cm]  [DEG]
-——- Horizontal -——
1 102180 435 1.6 7.3 327 287 435 13.8 400 0
2 313070 M8 13.7 8.7 327 33 464 15.1 200 11
—- Vertical ——
3 101.800 504 1.6 7.3 327 366 435 69 100 319
4 119990 533 89 748 327 370 435 6.5 100 302
5 159700 466 83 7.8 327 300 435 13.5 100 0
6 242420 443 126 8.3 326 326 464 13.8 100 0
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Mode #6

Above 1 000 MHz (Peak)

[dBuV/m] <<PEAK DATA>>

{ X VERTICAL

100

90

Wi Carr

Frequen

L
NG

70

50

il
50
!

x|

40

& AT [ I
vrvf\f 1,,»’\“_\],. lb‘-u'“\.f'b’z\v’h'ﬂ,_lll/“-‘ll L,_,I'lv_,qﬁ.l,_ﬁ

Py P,

30

20

10

1G 26

No. FREQ READING ANT LOSS
PEAK FACTOR
[MHz] [dBuv]  [dB]  [dB]

-—-- Horzontal ——

1 1187.000 53.1 247 a0

2 3567000 473 31.2 8.9
-— Vertical ——

3 2122000 493 280 6.8

4 3176000 466 30.2 8.3

5 4825000 464 324 104

6 5760000 473 34.1 11.5

10G 130G
Frequency[Hz]

GAIN RESULT LIMIT MARGIN ANTENNA TABLE

[dB] [dBuV/im] [dBuV/m] [dB]

404
40.7
40.8
40.7

437
44 .4
484
522

740
740
740
740

30.3
296
256
218

[cm]  [DEG]
100 0O
100 310
100 359
100 330
100 132
100 0
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Mode #6 Above 1 000 MHz (Average)
[dBuV/m] <<AV DATA>> [ X VERTICAL
100
90
a0 < Wit Carrier Frequerty
70
60
> J g
N e
40 e M N Ili if L. 'I JPL,M!\.'_JWJ\MW! e o
T VG AANAL Aot T
30 ;
9 X f
20 y |
10
0
1G 2G 3G 5G 10G 13G
Frequency[Hz]

No. FREQ READING ANT LOSS
FACTOR

AV

[MHz]  [dBuv]

-——- Horizontal -——

1 1187.000 352
2 3567000 273

— Vertical ——
3 2122000 275
4 3176000 289
5 4825000 316
6 5760.000 44.1

[dB]

247
312

260
30.2
324
341

[dB] [dBuV/m] [dBuV/m]

404
40.8

404
40.7
40.8
40.7

245
26.6

219
26.7
336
43.0

4.0

EEEE

GAIN RESULT LIMIT MARGIN

[dB]

295
274

32.1

204
5.0

[cm]

100
100

100
100
100
100

ANTENNA TABLE

[DEG]

310

349
330
132
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Mode #7 30 MHz — 1 GHz
[dBuV/m] <<QP DATA>> / X VERTICAL
0
60
50
[
40
I."I ]-vﬁ.v_ﬁuﬂl R\
30 St A Ty et S o
N E Y .""‘U'-..-‘ "
A V] AR RYAVY f \ kA “wmﬁb-‘
M0 f/\f'--./ _',/‘\._%/' T A "II Lﬂﬁ
10
0
30M 50M 70M 100M 200M 300M 500M  700M 1G
Frequency[Hz]
No. FREQ READING ANT LOSS GAIN RESULT LIMIT MARGIN ANTENNA TABLE

aP

FACTOR

[MHz] [dBuv]  [dB]

-——- Horizontal -—-

1 101970
2 313470

—— Vertical ——

78.600
101.840
108.950
239930

sy | R ST

436
413

429
502
450
476

116
13.8

70

116
106
12.5

[dB]

7.3

NN
[ R S

[dB] [dBuV/m] [dBuVim]

327
327

327
327
327
32.6

298
311

244
364
343
358

435
46.4

391
435
435
46.4

[dB] [cm]  [DEG]

137 400 318
153 200 349

14.7 200 303
71 100 0

92 100 37
10.6 100 60
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Mode #7 Above 1 000 MHz (Peak)
[dBuv/m] <<PEAK DATA==> [ X WVERTICAL
100
90
80 / \i= WiFi Carrierf Frequendy
\ |
70 NG
60
50 - t
PSRN | P JI
40 ,.,_-F' : TS T "Lri.w,-f-*ﬂ' T L
7 N DA AN T
30
20
10
0
1G 2G aG G iG 10G 13G
Frequency[Hz]
NMo. FREQ READING ANT LOSS GAIN RESULT LIMIT MARGIN ANTENMNA TABLE
PEAK FACTOR
[MHz] [dBuv] [dB] [dB] [dB] [dBuv/m] [dBuV/m] [dB] [cm] [DEG]
-—-- Horizontal -——
1 1187.000 54.1 247 50 40.4 434 74.0 306 100 359
2 1391000 524 255 5.6 40.6 429 74.0 311 100 0
3 1986.000 514 276 6.6 40.3 453 74.0 287 100 0
4 3567000 475 3.2 8.9 40.8 46.8 74.0 272 100 0
—-Verical ———
5 2122000 502 280 6.8 40.4 44 6 74.0 294 100 359
6 5760000 475 34.1 11.5 40.7 524 74.0 216 100 0
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Mode #7 Above 1 000 MHz (Average)
[dBuVim)] <<AV DATA>> [ X WVERTICAL
100
30
80 ( \4—' WiFi Carridr Frequericy
70
\_/
60
50 '
4[] II'Iu Il IHI. I! |’II !1 AI“\- _,.-'-u J\_‘L‘W -
\ ,"'/ i l‘J\-—\/\/'J/ llkﬁu'll'!k.r—“hlr\l\mi'ﬂl__'n __._Jll-u,\_p.ﬂl |Mf -rvum l"‘-""-'". [
30 -
o - : |
20 — =
10
0
1G 2G 3G a5G G 10G 13G
Frequency[Hz]
Mo. FREQ READING ANT LOSS GAIN RESULT LIMIT MARGIN ANTENNA TABLE
AN FACTOR
[MHz] [dBuv] [dB] [dB] [dB] [dBuVv/m] [dBuV/m] [dB] [cm]  [DEG]
-—- Horizontal -—--—
1  1187.000 33.0 247 5.0 40.4 223 54.0 3T 100 339
2 1351000 308 255 26 406 213 4.0 327 100 0
3 1986000 284 276 6.6 403 223 540 3T 100 0
4 3567000 272 32 8.9 408 265 540 275 100 0
— Vertical ——
5 2122000 2745 280 6.8 40.4 219 54.0 32.1 100 339
6 5760.000 441 4.1 11.5 407 490 4.0 5.0 100 0
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Mode #8 30 MHz -1 GHz
[dBuV/m] <=QP DATA>> I X VERTICAL
60
a0
| |
40 I ,"I ],IL"”"'-VH
| "\ 1
/ )r A \.»Iu Fa TH o
SD )KI.'JH'. I" |_- T |||' i r -,lI Illl."'—ﬂv r..'|_ |I |I f IFI |
o] |
P \-H‘\ e ! 'I.h| L}'"‘J‘
2 N i/ ,J‘ bl jmfnw
10
0
3om 50M T0M 100M 200M 300m 500M 700M 1G

Frequency[Hz]

No. FREQ READING ANT LOSS GAIN RESULT LIMIT MARGIN ANTENNA TABLE

QF FACTOR
[MHz] [dBuv] [dB] [dB]  [dB] [dBuVim] [dBuV/m] [dB] [cm]  [DEG]
-—- Horzontal -———
1 101470 434 11.7 7.3 327 297 43.9 13.8 400 7
2 337D M5 13.8 8.7 327 313 46.4 151 200 0
— Vertical ——
3 101110 503 11.8 7.3 327 367 435 6.8 100 326
4 108390 488 10.6 74 327 341 435 94 100 354
5 158910 465 83 78 327 299 435 13.6 100 3
6 235770 469 12.4 8.3 326 350 46.4 114 100 0
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Mode #8 Above 1 000 MHz (Peak)
[dBuV/m] <<PEAK DATA>> | X VERTICAL
100
90
80 (/\\ —\iF-CarrierFrequetey
70 —
60
50 1 , r
y r\ . | .I|| n '~: | . ) qu“‘"'““" ._m.ﬂmwﬂ""w
| T o AN AN Lod A Lt rpmisean B
30
20
10
0
1G 26 3G 5G 7G 106 13G
Frequency[Hz]
No. FREQ READING ANT LOSS GAIN RESULT LIMIT MARGIN ANTENNA TABLE
PEAK FACTOR
[MHz] [dBuv] [dB] [dB] [dB] [dBuVim] [dBuV/im] [dB] [cm]  [DEG]
—— Horizontal ——
1 1187000 549 247 50 404 442 740 298 100 330
2 3567000 475 3.2 89 40.8 46.8 74.0 272 100 318
—— Vertical ——
3 2122000 515 280 68 404 459 740 28.1 100 291
4 2802000 557 295 78 407 523 740 217 100 330
5 3193000 470 303 83 407 449 740 29 1 100 0O
6 5760000 472 341 115 407 521 740 219 100 271
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Mode #8 Above 1 000 MHz (Average)
[dBuVim] <<AV DATA>=> I X VERTICAL
100
90
80 ( \ < WiFi Carrigr Frequency
70
1/
60
5[] 1 |
I
40 j . , I‘ . 'Il f I | - LWWW"’“WW
N{\/—-w \ =AY lIJﬂNrL'»-/'I'In'LI.__i l.-’\,.ul lk-ﬂ"'th biodhd Lt sl ol
30 T -
20 f - - I
10
0
1G 2G aG a5G G 10G 13G
Frequency[Hz]

No. FREQ READING ANT LOSS

AV FACTOR

[MHz] [@Buv]  [dB]

-——- Horizontal -——

1 1187.000
2 3567.000

— Vertical ——

2122.000
2802.000
3193.000
5760.000

N = o

307 247
272 N2
276 280
267 295
289 30.3
442 341

[dB]

2.0
8.9

@~ m

-
—
o W C0 0o

GAIN RESULT LIMIT MARGIN ANTENNA TABLE

[dB] [dBuV/m] [dBuV/m] [dB] [cm]
04 250 540 290 100
408 265 540 275 100
04 220 540 320 100
407 233 540 307 100
407 268 540 272 100
407 491 54.0 49 100

[DEG]

330
318

291
330

271
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Mode #9 30 MHz — 1 GHz

[dBuv/m] <<QP DATA>> [ X VERTICAL
0

60

50

40 -

4 Ir; T r I’Jf rk'li.-"'_;*'ﬂ"\ |I TI }

s WA 1 i

ANy \

10

30M S0M 70M 100M 200M 300M 500M 700M 1G
Frequency[Hz]

No. FREQ READING ANT LOSS GAIN RESULT LIMIT MARGIN ANTENNA TABLE

QP FACTOR
[MHz] [dBuV] [dB] [dB]  [dB] [dBuVim] [dBuV/m] [dB] [cm]  [DEG]
-—- Horizontal --—--—
1 101850 434 11.6 73 327 296 433 13.9 400 35
2 313080 416 13.7 8.7 327 313 46.4 15.1 200 359
—— Vertical ——
3 101330 503 1.7 7.3 327 366 435 6.9 100 304
4 120050 511 89 7.5 327 38 435 8.7 100 312
5 160180 464 83 78 327 298 435 137 100 357
6 242510 414 126 83 326 297 46.4 16.7 100 35
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Mode #9 Above 1 000 MHz (Peak)
[dBuv/m] <<PEAK DATA=> ! X WERTICAL
100
90
80 / | \ = WiFi Carrier Frequepcy
70 \ F /
60 1
50 i : N —¢
10 A LAl [ !{| L # | P!LJ __LWWM Iy
_J'"-"'f R 'uf“"\_;'”p'v wd N 'la"k-“'_J R T e
30
20
10
0
1G 2G aG 5G TG 10G 13G
Frequency[Hz]

No. FREQ READING ANT LOSS
PEAK FACTOR

[MHz]  [dBuV]
-— Horizontal ——

1187.000 597
1374.000 519
1986.000 458
2122000 512
3584.000 479

N B o hd —

—— Vertical ——

6 9760000 478

[dB]

247
254
276
28.0
3.2

[dB]

Lomnm
oCmno

11.5

GAIN RESULT LIMIT MARGIN ANTENNA TABLE

[dB] [dBuV/m] [dBuV/m] [dB]

404 450 740 25
406 422 740 31.8
403 437 740 30.3
404 4586 740 284
408 473 740 26.7
407 927 740 21.3

[cm]  [DEG]
100 332
100 0O
100 2
100 O
100 0O
100 270
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Mode #9

Above 1 000 MHz (Average)

[dBuv/m] <<AV DATA>>

{ XVERTICAL

100

80

80

<= \\/iFi Carr]

er Frequency

70

60

a0

4

|

B : — !
4[] __‘u'I'\"/VJ 'l‘-x_.-' I""f\lr‘\-n.__.fli'.v ‘\'I. \"'JI I'-'”\."I _._.-il lr'-».«-ﬁ ¥ "MM
30 -:1:
2[] .;{I; T -.l l.l.:
10
0
1G 206G 3G aG G 10G 13G
Frequency[Hz]

Mo. FREQ READING ANT LOSS GAIN RESULT LIMIT MARGIN ANTENNA TABLE
AV  FACTOR
[MHz] [dBuv] [dB] [dB]  [dB] [dBuV/m] [dBuV/m] [dB] [cm]  [DEG]
-—-- Horizontal -——
1 187.000 331 247 5.0 404 224 54.0 36 100 332
2 1374000 315 254 5.5 406 218 54.0 322 100 0
3 1986000 293 276 6.6 403 232 54.0 308 100 2
4 2122000 288 280 6.8 404 232 54.0 30.8 100 0
5 3584000 286 32 90 408 280 540 260 100 0
—— Vertical ——
6 5760000 416 341 115 407 46.5 54.0 7.3 100 270
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Appendix | - Test Instrumentation

ENG

Name of Equipment Model Number| Manufacturer Serial Number G ) USE
(Interval)
For EMISSION

EMI Test Receiver ESCI 7 Rohde & Schwarz [100722 2018-02-12(1Y) u
Test Receiver ESIB 26 Rohde & Schwarz 100298 2018-01-18(1Y) []
LISN ENV4200 Rohde & Schwarz |100203 2018-01-18(1Y) []
LISN ENV216 Rohde & Schwarz [100110 2017-07-28(1Y) n
LISN LS16C AFJ 16011403310 2017-07-28(1Y) n
LISN NNLK8121 SchwarzBeck 8121-163 2017-08-04(1Y) []
Voltage Probe TK9420 Schwarzbeck 9420-165 2018-01-18(1Y) (]
Loop Antenna HFH2-Z2 Rohde & Schwarz |100341 2017-06-15(2Y) 0]
8-Wire ISN CAT 3 CAT3 8158 Schwarzbeck CAT3 8158 #70 2018-01-22(1Y) (]
8-Wire ISN CAT 5 CAT5 8158 Schwarzbeck CAT5 8158 #126  |2018-01-22(1Y) 0]
8-Wire ISN CAT 6 NTFM 8158 Schwarzbeck NTFM 8158 #95 2018-01-22(1Y) 0
Test Receiver ESU Rohde & Schwarz [100303 2018-01-18(1Y) n
TRILog Broadband

VULB9163 Schwarzbeck 9163-799 2017-10-23(2Y) [ |
Antenna
DOPPEL STEG HORN

HF 907 Rohde & Schwarz (102426 2017-01-06(2Y) [ |
Antenna
Preamp (1-18) GHz SCU 18D Rohde & Schwarz 19006450 2018-04-23(1Y) u
Preamp 9 kHz-1 GHz 310N Sonoma Instrument|344015 2018-01-18(1Y) ]
Attenuators 6 dB Rohde & Schwarz |272.4110.50 2018-01-18(1Y) n
Antenna Master

MA4000-EP INNCO SYSTEM 4600814 N/A [ |
(Below 1 GHz)
Antenna Master MA4000-XP-ET INNCO SYSTEM  |N/A N/A n
(Above 1 GHz)
Turn Table DT3000-3t INNCO SYSTEM  [1310814 N/A u
CO3000 Controller C0O3000- C03000/806/34130

INNCO SYSTEM N/A [ |
(Below 1 GHz) 4PORT 814/L
CO3000 Controller C0O3000- C03000/807/34130
INNCO SYSTEM N/A [ |
(Above 1 GHz) 4PORT 814/L
Digital Power Analyzer
, ; DPA 500 EM Test V0713102356 2018-01-25(1Y)

For Harmonic & Flicker
AC Power Source ACS 500 EM Test V0713102357 2017-08-04(1Y)

The above measuring equipments have been calibrated in accordance with the manufacturer's

recommendations for utilizing calibration equipments, which is traceable to recognized national standards.
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