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We, International Standards Laboratory Corp., hereby certify that:

The sample ISL received which bearing the trade name and model specified above has been shown to comply with the
applicable technical standards as indicated in the measurement report and was tested in accordance with the
measurement procedures specified in European Council Directive EMC Directive 2014/30/EU and UK Directive
Electromagnetic Compatibility Regulations 2016. And Our laboratories is the accredited laboratories and are
approved according to ISO/IEC 17025. The device was passed the test performed according to :

Standards: c € Cn

CE UK

EN 55032:2015+A11:2020 and CISPR 32:2015+A1:2019 Class B BS EN 55032:2015+A11:2020 Class B
AS/NZS CISPR 32:2015+A1:2020 Class B BS EN 55024:2010+A1:2015

EN 55024:2010+A1:2015 and CISPR 24:2010+A1:2015 BS EN 61000-4-2:2009

EN 61000-4-2:2009 and IEC 61000-4-2:2008 BS EN 61000-4-3:2006+A2:2010

EN 61000-4-3:2006+A1:2008 +A2:2010 and IEC 61000-4-3:2006+A1:2007+A2:2010 BS EN 61000-4-4:2012

EN 61000-4-4:2012 and IEC 61000-4-4:2012 BS EN 61000-4-5:2014+A1:2017

EN 61000-4-5:2014+A1:2017 and IEC 61000-4-5:2014+A1:2017 BS EN 61000-4-6:2014

EN 61000-4-6:2014+AC:2015 and IEC 61000-4-6:2013 BS EN 61000-4-8:2010

EN 61000-4-8:2010 and IEC 61000-4-8:2009

I attest to the accuracy of data and all measurements reported herein were performed by me or were made under my
supervision and are correct to the best of my knowledge and belief. I assume full responsibility for the
completeness of these measurements and vouch for the qualifications of all persons taking them.

The determination of the test results is determined by customer agreement, regulations or standard document
specifications.

The Laboratory evaluates measurement inaccuracies based on regulatory or standard document specifications and
is listed in the report for reference. The quantitative project part judges the conformity of the test results based on
the evaluation results of the standard cited uncertainty, and the qualitative project does not temporarily evaluate

the measurement uncertainty.

Angus Chu / Sr. Manager
International Standards Laboratory Corp. LT Lab.
TEL: +886-3-263-8888 FAX: +886-3-263-8899
No. 120, Lane 180, Hsin Ho Rd., Lung-Tan Dist., Tao Yuan City 325, Taiwan
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Test results given in this report apply only to the specific sample(s) tested and are traceable to national or
international standard through calibration of the equipment and evaluating measurement uncertainty herein.
The uncertainty of the measurement does not include in consideration of the test result unless the customer
required the determination of uncertainty via the agreement, regulation or standard document specification.
This test report shall not be reproduced except in full, without the written approval of International
Standards Laboratory Corp.
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1.1 Certification of Accuracy of Test Data

Standards:

Equipment Tested:
Model:

Brand:
Applicant:

Sample received Date:

Final test Date:

Test Site:

Test Distance:
Temperature:
Humidity:
Atmospheric Pressure:

Input power:

Test Result:
Report Engineer:

Test Engineer:

Approved By:

Please refer to 1.2

TEP 150UIR &TEP 200UIR Series

TEP 200-7213UIR-N
(more serial models listed on Different Model list of this test
report)

I TRACO

POWER

TRACO POWER
TRACO ELECTRONIC AG

December 13, 2021

EMI: refer to the date of test data

EMS: July 15, 2021

Chamber 02; Conduction 03; Immunity02
10m (EMI test)

refer to each site test data

refer to each site test data

86 kPa to 106 kPa

Radiation input power: DC 72 V; DC 110V
Conduction input power: DC 72 V; DC 110V
Immunity input power: DC 72 V

PASS

Cheryl Tung

Sawyer Chiang

Lo Cre

Benson Chen / Manager

International Standards Laboratory Corp. Report Number: ISL-21LES0SCE-R1-MA
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1.2 Test Standards

The tests which this report describes were conducted by an independent electromagnetic
compatibility consultant, International Standards Laboratory Corp. in accordance with the
following

EN 55032:2015+A11:2020 and CISPR 32:2015+A1:2019 and BS EN 55032:2015+A11:2020
Class B Electromagnetic compatibility of multimedia equipment - Emission requirements.
AS/NZS CISPR 32:2015+A1:2020 Class B Electromagnetic compatibility of multimedia
equipment- Emission requirements

Performed Item Test Performed Deviation Result
Conducted emissions from the AC mains power ports Yes No PASS
g;itt;minﬁzgg? Port Conducted Emissions N/A N/A N/A
Radiated emissions at frequencies below 1 GHz Yes No PASS
Radiated emissions at frequencies above 1 GHz N/A N/A N/A
Radiated emissions from FM receivers N/A N/A N/A
Voltage Disturbance Emissions at Antenna Terminals N/A N/A N/A
Differential voltage emissions N/A N/A N/A
Outdoor units of home satellite receiving systems N/A N/A N/A

EN 55024:2010+A1:2015 and CISPR 24:2010+A1:2015 and BS EN 55024:2010+A1:2015
Information technology equipment-Immunity characteristics - Limits and methods of
measurement.

Standard Description Results Criteria

EN 61000-4-2:2009 Electrostatic Discharge Pass B
IEC 61000-4-2:2008
BS EN 61000-4-2:2009

EN 61000-4-3:2006+A1:2008 +A2:2010 Radio-Frequency, Electromagnetic Pass A
IEC 61000-4-3:2006+A1:2007+A2:2010 Field

BS EN 61000-4-3:2006+A2:2010

EN 61000-4-4:2012 Electrical Fast Transient/Burst Pass B

IEC 61000-4-4:2012
BS EN 61000-4-4:2012

EN 61000-4-5:2014+A1:2017 Surge Pass B
IEC 61000-4-5:2014+A1:2017
BS EN 61000-4-5:2014+A1:2017

EN 61000-4-6:2014+AC:2015 Conductive Disturbance Pass A
IEC 61000-4-6:2013
BS EN 61000-4-6:2014

EN 61000-4-8:2010 Power Frequency Magnetic Field Pass A
IEC 61000-4-8:2009
BS EN 61000-4-8:2010

International Standards Laboratory Corp. Report Number: ISL-21LES0SCE-R1-MA
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1.2.1 Performance Criteria for Compliance: EN 55024 and BS EN 55024

Performance criterion A

During and after the test the EUT shall continue to operate as intended without operator
intervention. No degradation of performance or loss of function is allowed below a minimum
performance level specified by the manufacturer when the EUT is used as intended. The
performance level may be replaced by a permissible loss of performance. If the minimum
performance level or the permissible performance loss is not specified by the manufacturer, then
either of these may be derived from the product description and documentation, and by what the
user may reasonably expect from the EUT if used as intended.

Performance criterion B

After the test, the EUT shall continue to operate as intended without operator intervention. No
degradation of performance or loss of function is allowed, after the application of the phenomena
below a performance level specified by the manufacturer, when the EUT is used as intended. The
performance level may be replaced by a permissible loss of performance. During the test,
degradation of performance is allowed. However, no change of operating state or stored data is
allowed to persist after the test. If the minimum performance level (or the permissible performance
loss) is not specified by the manufacturer, then either of these may be derived from the product
description and documentation, and by what the user may reasonably expect from the EUT if used
as intended.

Performance criterion C

During and after testing, a temporary loss of function is allowed, provided the function is
self-recoverable, or can be restored by the operation of the controls or cycling of the power to the
EUT by the user in accordance with the manufacturer’s instructions.

Functions, and/or information stored in non-volatile memory, or protected by a battery backup,
shall not be lost.

International Standards Laboratory Corp. Report Number: ISL-21LES0SCE-R1-MA
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EUT

This report test data using the report number ISL-21LES05CE-R1.
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Description TEP 150UIR &TEP 200UIR Series
Condition Pre-Production
Model TEP 200-7213UIR-N
(more serial models listed on Different Model list of this test
report)
Test Model TEP 200-7213UIR-N
Brand TRACO POWER
Serial Number N/A
Highest working frequency Less than 108MHz

All the devices listed below are chosen by the applicant to be the representative configuration for

testing in this report.

Test configuration:

. Input Output Voltage
Configuration Model Name VDC VDC
1 72 15
TEP 200-7213UIR-N
2 110 15

For EMS (Not Include Electrical Fast transients/burst immunity & Surge Immunity) test

mode
Inout Output With an aluminum
Configuration Model Name V]I; C Voltage electrolytic capacitor
VDC test board
1 TEP 200-7213UIR-N 72 15 No
For Electrical Fast transients/burst immunity & Surge Immunity test mode
Inout Output With an aluminum
Configuration Model Name V]l; C Voltage electrolytic capacitor
VDC test board
1 TEP 200-7213UIR-N 72 15 Yes

International Standar

ds Laboratory Corp.

Report Number: ISL-21LE5S05CE-R1-MA
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Different Model list:

Model Name Input Range (VDC) | Output Voltage (VDC)
TEP 150-7211UIR-N 14 ~ 160 5
TEP 150-7212UIR-N 14 ~ 160 12
TEP 150-7213UIR-N 14~ 160 15
TEP 150-7215UIR-N 14 ~ 160 24
TEP 150-7216UIR-N 14~ 160 28
TEP 150-7218UIR-N 14 ~ 160 48
TEP 150-72153UIR-N 14 ~ 160 53
TEP 200-7211UIR-N 14 ~ 160 5
TEP 200-7212UIR-N 14~ 160 12
TEP 200-7213UIR-N 14 ~ 160 15
TEP 200-7215UIR-N 14~ 160 24
TEP 200-7216UIR-N 14 ~ 160 28
TEP 200-7218UIR-N 14~ 160 48
TEP 200-72153UIR-N 14 ~ 160 53

TEP 150-7211UIR-AN 14 ~ 160 5
TEP 150-7212UIR-AN 14 ~ 160 12
TEP 150-7213UIR-AN 14 ~ 160 15
TEP 150-7215UIR-AN 14 ~ 160 24
TEP 150-7216UIR-AN 14 ~ 160 28
TEP 150-7218UIR-AN 14 ~ 160 48
TEP 150-72153UIRAN 14~ 160 53
TEP 200-7211UIR-AN 14 ~ 160 5
TEP 200-7212UIR-AN 14 ~ 160 12
TEP 200-7213UIR-AN 14 ~ 160 15
TEP 200-7215UIR-AN 14 ~ 160 24
TEP 200-7216UIR-AN 14 ~ 160 28
TEP 200-7218UIR-AN 14 ~ 160 48
TEP 200-72153UIRAN 14 ~ 160 53
TEP 150-7211UIR 14 ~ 160 5
TEP 150-7212UIR 14 ~ 160 12
TEP 150-7213UIR 14~ 160 15
TEP 150-7215UIR 14 ~ 160 24
TEP 150-7216UIR 14~ 160 28
TEP 150-7218UIR 14 ~ 160 48
TEP 150-72153UIR 14 ~ 160 53
TEP 200-7211UIR 14 ~ 160 5
TEP 200-7212UIR 14~ 160 12
TEP 200-7213UIR 14 ~ 160 15
TEP 200-7215UIR 14~ 160 24
TEP 200-7216UIR 14 ~ 160 28
TEP 200-7218UIR 14~ 160 48
TEP 200-72153UIR 14 ~ 160 53

International Standards Laboratory Corp.

Report Number: ISL-21LE5S05CE-R1-MA
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Model Name Input Range (VDC) | Output Voltage (VDC)
TEP 150-7211UIR-A 14 ~ 160 5
TEP 150-7212UIR-A 14 ~ 160 12
TEP 150-7213UIR-A 14 ~ 160 15
TEP 150-7215UIR-A 14 ~ 160 24
TEP 150-7216UIR-A 14 ~ 160 28
TEP 150-7218UIR-A 14 ~ 160 48
TEP 150-72153UIR-A 14~ 160 53
TEP 200-7211UIR-A 14 ~ 160 5
TEP 200-7212UIR-A 14 ~ 160 12
TEP 200-7213UIR-A 14 ~ 160 15
TEP 200-7215UIR-A 14 ~ 160 24
TEP 200-7216UIR-A 14 ~ 160 28
TEP 200-7218UIR-A 14 ~ 160 48
TEP 200-72153UIR-A 14 ~ 160 53

International Standards Laboratory Corp. Report Number: ISL-21LES0SCE-R1-MA
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EMI Noise Source:
Please refer to the technical documents.

Solution:
For EMI test requirements/Class B

ci8
n

c1s
I

+NPUT PR

cs]_ 2 peme
TVS | Cews |01 | €2 [, c3 c4 cr |, cs |ce %‘1’“
v - R = = Cous |, LoAD
T 1 T e CASE
I ; . Vin Vout

-INPUT > > - -Vou »
-
C10 |C11|C23|C24(C12|C13 | C27|C28 C"IT C19 | C20 ( C25 | C26 | C21 | C22 | C29 | C30
it e el I gl i I | Al el s d o Bl b

=TT

L
SHIELD PLANE

R > +Vin +Vout

1T

2 e

TEP 200-7211UIR/TEP 200-7211UIR-A/TEP 200-7211UIR-N/TEP 200-7211UIR-AN

VS,
c11, CEMS, C4,
Cl19, 21, c13, C15, C16, c8, C9,
L1 L2 c2,c7 c1,C3 1 | o2 cos 20, €25,C29 s cs 6 |c10 c1o,
€27, C28 €17, C26,
30,
arsunl  zau | 1SOHF/| 1w/ 1000pF/|  680pF/ 330pF/ 100pF/ | 4700pF/ | 2200pF/ | 1000pF/ N/A
u =M 200V 250V 250Vac| 250Vac 250Vac 250Vac Y1 Y1 Y1

TEP 200-7212UIR/ TEP 200-7213UIR/ TEP 200-7215UIR/ TEP 200-7216UIR/

TEP 200-7212UIR-A/ TEP 200-7213UIR-A/ TEP 200-7215UIR-A/ TEP 200-7216UIR-A/

TEP 200-7212UIR-N/ TEP 200-7213UIR-N/ TEP 200-7215UIR-N/ TEP 200-7216UIR-N/

TEP 200-7212UIR-AN/ TEP 200-7213UIR-AN/ TEP 200-7215UIR-AN/ TEP 200-7216UIR-AN

C19, C20, C5 C6, Cl6, |[TVS, CEMS, C8,
€24, C25, » C6, C16,
L1 12 2, ¢7 €1,¢3,¢4 | c21,c22, | C11.€CI3 8. 29 c1s, €17 cis €9, €10, C12,
€23, C27 ’ €26, €30,
415uH | 33pH 150uF/ 1yiF/ 1000pF/ | 680pF/ 100pF/ 1000pF/ | 2200pF/
= 200V 250V 250Vac | 250Vac 250Vac Y1 v1 N/A

TEP 200-7218UIR/ TEP 200-72153UIR/ TEP 200-7218UIR-A/ TEP 200-72153UIR-A/
TEP 200-7218UIR-N/ TEP 200-72153UIR-N/ TEP 200-7218UIR-AN/ TEP 200-72153UIRAN

VS,
€19, CEMS, C4,
c21, Cs,

L1 L2 C2,C7 €1,¢3,c9 | c11,c13 | €20,c22 23, €25,c29 | c15,c17 | cie,c18
C24, C6, C8,
27,C28 €10, C12,
€26, C30,
150uF/ 1pF/ 680pF/ 1000pF/ 330pF/ 100pF/ 3300pF/ | 4700pF/
415uH) - 3.3uH 200V 250V 250Vac 250Vac 250Vac 250Vac Y1 Y1 N/A

International Standards Laboratory Corp. Report Number: ISL-21LES0SCE-R1-MA
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TEP 150-7211UIR/ TEP 150-7212UIR/ TEP 150-7213UIR/ TEP 150-7215UIR/
TEP 150-7216UIR/

TEP 150-7211UIR-A/ TEP 150-7212UIR-A/ TEP 150-7213UIR-A/ TEP 150-7215UIR-A/
TEP 150-7216UIR-A/ TEP 150-7211UIR-N/ TEP 150-7212UIR-N/ TEP 150-7213UIR-N/

Sk

TEP 150-7215UIR-N/ TEP 150-7216UIR-N/ TEP 150-7211UIR-AN/ TEP 150-7212UIR-AN/
TEP 150-7213UIR-AN/ TEP 150-7215UIR-AN/
TEP 150-7216UIR-AN

VS,
11, CEMS,
L1 L2 c2,C7 c1,c3, | c19,c21 €20,C22 13, €25,C29 | c15,c17 | C16,C18| C4,C8,
c9 c23, c10,
C24, c12,
c27, €26,
c28 €30,
150uF/ 1pF/ 630pF/ 1000pF/ 330pF/ 100pF/ 3300pF/ | 2200pF/
S45uH | 4.7uH 200V 250V 250Va 250Vac 250Vac 250Vac Y1 %! N/A

TEP 150-7218UIR/ TEP 150-72153UIR/ TEP 150-7218UIR-A/ TEP 150-72153UIR-A/
TEP 150-7218UIR-N/ TEP 150-72153UIR-N/ TEP 150-7218UIR-AN/ TEP 150-72153UIRAN

VS,
C11,C13,C19, CEMS,
L1 L2 c2,C7 €1,C3,c9 | c20,c22 | c21,C23,C24, €25,C29 c1s5,c17 | cie,c18 | ca4,cs,
C27,C28 C10,C12,
€26, C30,
150uF/ 1uF/ 680pF/ 330pF/ 100pF/ 2200pF/ 3300pF/
S45uH 4-7uH 200V 250V 250Vac 250Vac 250Vac Y1 Y1 N/A

% A Cgus should always be installed and connected to the BUS pin for module’s stability.
(Cgus: 150pEF/200V)

International Standards Laboratory Corp.

Report Number: ISL-21LE5S05CE-R1-MA
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For Electrical Fast transient & Surge Immunity test requirements

YTV +Vin

Lin

r -
+ DC/MDC Converter

+ O Q) L e

- AT
T Caus
-Vin
TVS Cin Cin 9 J
Model Reference Increase countermeasure components
With an external input filter
. Cin : 150pF200V * 2PCS

TEP 200UIR Series TVS : 170VA000W

Lin : 3.3uH

TEP 150UIR Series

With an external input filter
Cin : 150uF200V * 2PCS

TVS : 170V3000W
Lin : 4.7uH

% A Cgus should always be installed and connected to the BUS pin for module’s stability.

(Cpus: 1501F/200V)

International Standards Laboratory Corp. Report Number: ISL-21LES0SCE-R1-MA
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1.4 Description of Support Equipment

For EMI test Configuration Support unit: 1~2
For EMS test Configuration Support unit: 1~3

Sk

No Unit Sel\r/[ig;igo. Brand Power Cord FCCID
1 DC Power Source Gg/%f‘l(\)ig[) GW INSTEK | Non-shielded | FCC DOC
2 Dummy Load S /III\I /?I A N/A N/A N/A
3 DC Voltage meter S]?I{I\I:-?\IZOA Bonny N/A N/A

International Standards Laboratory Corp. Report Number: ISL-21LES0SCE-R1-MA
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2. Power Main Port Conducted Emissions

2.1 Test Setup and Procedure

2.1.1 Test Setup

__‘_‘_‘___‘_‘___‘_‘——

=08 m EUTIAE 0,1m
to other PSsSuU - —
metaillic gl __;1_/—______
Tt ———obiects = EUTME’_,—’ EUTIAE T
-
— ' : == =T
A /
L mH ——/

from VRGP ; p _Cable to

0.8m /

T _AE —
=
\% .
- AMN

— ’ 04 m

-

1= &= -
o T
0,4 to rtical ref d pl
Vertical reference ground plane —w

AMMs bonded to a reference ground plane

IEC 01812

2.1.2 Test Procedure

The measurements are performed in a shielded room test site. The EUT was placed on
non-conduction 1.0m x 1.5m table, which is 0.8 meters above an earth-grounded.

Power to the EUT was provided through the AMN which has the Impedance (50ohm/50uH) vs.
Frequency Characteristic in accordance with the standard. Power to the AMNs were filtered to
eliminate ambient signal interference and these filters were bonded to the ground plane. Peripheral
equipment required to provide a functional system (support equipment) for EUT testing was
powered from the second AMN through a ganged, metal power outlet box which is bonded to the
ground plane at the AMN.

The interconnecting cables were arranged and moved to get the maximum measurement. Both the
line of power cord, live and neutral, were measured. All of the interface cables were manipulated
according to EN 55032 / BS EN 55032 requirements.

The highest emissions were analyzed in details by operating the spectrum analyzer in fixed tuned
mode to determine the nature of the emissions and to provide information which could be useful in
reducing their amplitude.

2.1.3 EMI Receiver/Spectrum Analyzer Configuration (for the frequencies tested)

Frequency Range: 150kHz--30MHz
Detector Function: Quasi-Peak / Average Mode
Resolution Bandwidth: 9kHz

International Standards Laboratory Corp. Report Number: ISL-21LES0SCE-R1-MA
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2.1.4 Limit
Conducted emissions from the AC mains power ports of Class A equipment:
Frequency QP AV
MHz dB(uV) dB(uV)
0.15-0.50 79 66
0.50-30 73 60
Note: The lower limit shall apply at the transition frequencies

Conducted emissions from the AC mains power ports of Class B equipment:

Frequency QP AV
MHz dB(uV) dB(uV)
0.15-0.50 66-56 56-46
0.50-5.0 56 46
5.0-30 60 50

Note: The lower limit shall apply at the transition frequencies

International Standards Laboratory Corp.

Report Number: ISL-21LE5S05CE-R1-MA
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2.2 Conduction Test Data: Configuration 1

BiEEHE R ERAS]

internatcnal Standards Laborsony

-Live
Address:No. 120, Lane 180, Hsin Ho Rd., Lung-Tan Dist.,
Tao Yuan City 325, Taiwan.
Tel:03-2638888
Conducted Emission Measurement operator:  Chihhao Yang
Date: 2022/3/9 Temperature: 21°C
1000 dBuV Humidity: 68 %
Limit: —_—
a0 AV —
80
70
BU -\—\ f
a0 1 2
30 ;P
Jﬂl | ] ‘ I Lw
20 | |
- ] \ At M
w ANV "«.f LMJ,F 2 1.;}1‘
nn
0150 ns [MH] 5 a0 00
Site: Conduction 03 Phase: L1
No. Frequency QP_R AVG_R Cormect QP QP aP AVG AVG AVG
Factor Emission Limit Margin Emission Limit Margin
(MHz) (dBuv) (dBuv) (dB) (dBuV} (dBuV) (dB) (dBuV) (dBuV) (dB)
11 0543 27.60 | 23.96 10.14 | 37.74 | 56.00 | -18.26 | 34.10 | 46.00 [ -11.90
2 | 0.837 27.77 28.06 10.17 | 37.94 | 56.00 -18.06 | 38.23 | 46.00 -7.77
31 1.483 28.01 | 28.30 10.20 | 38.21 | 56.00 | -17.79 | 38.50 | 46.00 [ -7.50
41 209 26.42 | 26.65 10.24 | 36.66 | 56.00 | -19.34 | 36.89 | 46.00 | -9.11
5| 4178 29.56 | 29.80 10.30 | 39.86 | 56.00 | -16.14 | 40.10 | 46.00 | -5.90
6 [13.995 30.94 | 30.91 10.62 | 41.56 | 60.00 | -18.44 | 41.53 | 50.00 | -8.47
Note:

Margin = QP/AVG Emission - Limit
QP/AVG Emission = QP_R/AVG_R + Correct Factor
Correct Factor = LISN Loss + Cable Loss

A margin of -8dB means that the emission is 8dB below the limit

The frequency spectrum graph is for final peak graph, and the

attached table is for QP/AVG test result.

If peak data can pass, it will be shown in “QP/AVG Correct” column, if not, QP/AVG data will instead.

International Standards Laboratory Corp.

Report Number: ISL-21LE5S05CE-R1-MA
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- Neutral
Address:No. 120, Lane 180, Hsin Ho Rd., Lung-Tan Dist.,
Tao Yuan City 325, Taiwan.
Tel:03-2638888
Conducted Emission Measurement operator:  Chihhao Yang
Date: 2022/3/9 Temperature: 21°C
1000 dBuV Humidity: 68 %
Limit: —_—
a0 AV —
80
70
e -\—\ |
a 1 5 4 .
30 1 i I |
20 '|, Il L"L bl JJE ul | ‘ f
i ey g I g “" /
{1
nn
0150 ns [MH] i a0 00
Site: Conduction 03 Phase: N
No. Frequency QP_R AVG_R Cormect QP QP aP AVG AVG AVG
Factor Emission Limit Margin Emission Limit Margin
(MHz) (dBuv) (dBuv) (dB) (dBuV} (dBuV) (dB) (dBuV) (dBuV) (dB)
11 0418 27.98 | 28.27 10.19 | 38.17 | 57.49 | -19.32 | 38.46 | 47.45 | -9.03
2 | 0.834 27.99 28.29 10.21 38.20 | 56.00 -17.80 | 38.50 | 46.00 -7.90
31 3130 27.21 | 27.34 10.32 | 37.53 | 56.00 | -18.47 | 37.66 | 46.00 | B.34
414174 25.23 | 25.31 10.35 | 35.58 | 56.00 | -20.42 | 35.66 | 46.00 | -10.34
5| 9.189 38.08 | 38.30 10.52 | 48.60 | 60.00 | -11.40 | 48.82 | 50.00 | 1.18
6 [ 24172 27.56 | 25.62 10.91 | 38.47 | 60.00 | -21.53 | 36.53 | 50.00 | -13.47
Note:

Margin = QP/AVG Emission - Limit

QP/AVG Emission = QP_R/AVG_R + Correct Factor

Correct Factor = LISN Loss + Cable Loss

A margin of -8dB means that the emission is 8dB below the limit

The frequency spectrum graph is for final peak graph, and the attached table is for QP/AVG test result.
If peak data can pass, it will be shown in “QP/AVG Correct” column, if not, QP/AVG data will instead.

Report Number: ISL-21LE5S05CE-R1-MA
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2.3 Conduction Test Data: Configuration 2

BiEEHE R ERAS]
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-Live
Address:No. 120, Lane 180, Hsin Ho Rd., Lung-Tan Dist.,
Tao Yuan City 325, Taiwan.
Tel:03-2638888
Conducted Emission Measurement operator:  Chihhao Yang
Date: 2022/3/9 Temperature: 21°C
1000 dBuV Humidity: 68 %
Limit: —_—
a0 AV —
80
70
BU -\—\ I
au I
5 ﬁ |
“ W, ‘L | W
")
" i bl L\‘ﬂ il
nn
0150 ns [MH] i a0 00
Site: Conduction 03 Phase: L1
No. Frequency QP_R AVG_R Cormect QP QP aP AVG AVG AVG
Factor Emission Limit Margin Emission Limit Margin
(MHz) (dBuv) (dBuv) (dB) (dBuV} (dBuV) (dB) (dBuV) (dBuV) (dB)
11 1.040 29.79 | 30.09 10.18 | 39.97 | 56.00 | -16.03 | 40.27 | 46.00 | 5.73
21 1.875 31.36 31.66 10.24 | 41.60 | 56.00 -14.40 | 41.90 | 46.00 -4.10
3| 2497 31.81 | 32.06 10.26 | 42.07 | 56.00 | -13.93 | 42.32 | 46.00 | -3.68
4| 3329 31.94 | 32.19 10.28 | 42.22 | 56.00 | -13.78 | 42.47 | 46.00 | -3.53
5 | 13.526 33.72 | 33.92 10.61 | 44.33 | 60.00 | -15.67 | 44.53 | 50.00 | -5.47
6 [ 14.358 34.06 | 34.18 10.62 | 4468 | 60.00 | -15.32 | 44.80 | 50.00 | -5.20
Note:

Margin = QP/AVG Emission - Limit
QP/AVG Emission = QP_R/AVG_R + Correct Factor
Correct Factor = LISN Loss + Cable Loss
A margin of -8dB means that the emission is 8dB below the limit
The frequency spectrum graph is for final peak graph, and the attached table is for QP/AVG test result.
If peak data can pass, it will be shown in “QP/AVG Correct” column, if not, QP/AVG data will instead.

International Standards Laboratory Corp.

Report Number: ISL-21LE5S05CE-R1-MA
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Address:No. 120, Lane 180, Hsin Ho Rd., Lung-Tan Dist.,

Tao Yuan City 325, Taiwan.

Tel:03-2638868

BiEEHE R ERAS]

Intermatcnal Standards Laboratory

Conducted Emission Measurement

operator: Chihhao Yang

Date: 2022/3/8 Temperature:  21°C

1000 dBuv Humidity: 68 %
Limit: —
AVG- —

]\
N L) W b

— — I;. |
| i

1w it
nn
0150 ns [WH:] 5 30 000
Site: Conduction 03 Phase:
No. | Frequency aP_R AVG_R | Comect aP apP ap AVG AVG AVG
Factor Emission Limit Margin Emission Limit Margin
(MHz} (dBuV) (dBuv) (dB) (dBuVv) (dBuV) (dB) (dBuVv) (dBuV) (dB)
11 1.250 28.33 | 2864 | 10.24 | 38.57 | 56.00 | -17.43 | 38.88 | 46.00 | -7.12
2 2.498 29.42 29.67 10.30 39.72 06.00 -16.28 39.97 46.00 -6.03
3] 3.330 29.50 | 29.70 | 10.33 | 39.83 | 56.00 | -16.17 | 40.03 | 46.00 | -5.97
4| 6.242 26.74 | 26.60 | 1042 | 37.16 | 60.00 | -22.84 | 37.02 | 50.00 |-12.98
5| 9.151 40.19 | 39.39 | 10.52 | 50.71 | 60.00 | -9.29 | 49.91 | 50.00 | -0.09
6 | 14.346 3106 | 3116 | 1067 | 41.73 | 60.00 | -18.27 | 41.83 | 50.00 | -8.17

Note:

Margin = QP/AVG Emission - Limit
QP/AVG Emission = QP_R/AVG_R + Correct Factor
Correct Factor = LISN Loss + Cable Loss
A margin of -8dB means that the emission is 8dB below the limit
The frequency spectrum graph is for final peak graph, and the attached table is for QP/AVG test result.
If peak data can pass, it will be shown in “QP/AVG Correct” column, if not, QP/AVG data will instead.

International Standards Laboratory Corp.

Report Number: ISL-21LE5S05CE-R1-MA
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2.4 Test Setup Photo

Front View

International Standards Laboratory Corp. Report Number: ISL-21LES0SCE-R1-MA
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Back View

International Standards Laboratory Corp. Report Number: ISL-21LES0SCE-R1-MA
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3. Telecommunication Port Conducted Emissions

3.1 Test Setup and Procedure

3.1.1 Test Setup
_\_‘_‘_‘_\_\_‘_‘_‘_‘—‘—-—._

~0,8m EUT/AE 0,1m
to other PSU * N
metallic = 71_/——___
N : == EUT/AE E —
’I( ———ebjects = - EUTIAE —_—
Cable to = B
AE : ! D i
— 1 /
| — /
) L. r -—

from VRGP . A __Cable to
AE

/ - o =
=]
‘ 0,8 m /
- Sy
=
! T
Jh: — \/L ~ A
— ¥ guis }
0.4 o rtical ref d pl D
“Wertical reference ground plane — s m vertical reference ground plans

AMMs bonded to a reference ground plane

— | 04 m

. Py

IEC 01812

3.1.2 Test Procedure

The measurements are performed in a shielded room test site. The EUT was placed on
non-conduction 1.0m x 1.5m table, which is 0.8 meters above an earth-grounded.

The EUT, any support equipment, and any interconnecting cables were arranged and moved to get
the maximum measurement. All of the interface cables were manipulated according to EN 55032/
BS EN 55032 requirements.

The port of the EUT was connected to the support equipment through the AAN and linked in normal
condition.

AC input power for the EUT & the support equipment power outlets were obtained from the same
filtered source that provided input power to the AMN.

The highest emissions were analyzed in details by operating the spectrum analyzer in fixed tuned
mode to determine the nature of the emissions and to provide information could be useful in
reducing their amplitude.

3.1.3 EMI Receiver/Spectrum Analyzer Configuration (for the frequencies tested)

Frequency Range: 150kHz--30MHz
Detector Function: Quasi-Peak / Average Mode
Resolution Bandwidth: 9kHz

International Standards Laboratory Corp. Report Number: ISL-21LES0SCE-R1-MA
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Asymmetric mode conducted emissions from Class_A equipment:

Applicable to

1. wired network ports.

2. optical fibre ports with metallic shield or tension members.

3. antenna ports.

Sk

Frequency Class_ A Class A
. . Detector type / S . - .
range Coupling device bandwidth voltage limits | current limits
MHz dB(uV) dB(uA)
0.15-0.5 : 97-87
0.5-30 AAN Quasi Peak / 9 kHz 7 "
0.15-0.5 84-74
0,530 AAN Average / 9 kHz 74
0.15-0.5 Cvp . 97-87 53-43
0.5-30 and current probe Quasi Peak /9 kHz 87 43
0.15-0.5 CVP 84-74 40-30
0.5-30 and current probe Average /9 kHz 74 30
0.15-0.5 . 53-43
0.5-30 Current Probe Quasi Peak / 9 kHz " 13
0.15-0.5 40-30
0,530 Current Probe Average / 9 kHz 30
Asymmetric mode conducted emissions from Class B equipment:
Applicable to:
1. wired network ports.
2. optical fibre ports with metallic shield or tension members.
3. broadcast receiver tuner ports.
4. antenna ports.
lass B lass B
Frequency ' . Bistestion s C ass B C ass_ B
range Coupling device bandwidth voltage limits | current limits
MHz dB(uV) dB(uA)
0.15-0.5 : 84-74
0.530 AAN Quasi Peak / 9 kHz 74 "
0.15-0.5 74-64
0.5-30 AAN Average / 9 kHz o4
0.15-0.5 CvP . 84-74 40-30
0.5-30 and current probe Quasi Peak /9 kHz 74 30
0.15-0.5 CVP 74-64 30-20
0.5-30 and current probe Average /9 kHz 64 20
0.15-0.5 . 40-30
0.5.30 Current Probe Quasi Peak / 9 kHz " 30
0.15-0.5 30-20
0.5-30 Current Probe Average / 9 kHz 20

**Remarks: It is not necessary to be tested on this item.

International Standards Laboratory Corp.

Report Number: ISL-21LE5S05CE-R1-MA
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4. Radiated Disturbance Emissions

4.1 Test Setup and Procedure

4.1.1 Test Setup

To power supply

Turntable

- Test table

"\ Boundary of EUT
_-X (imaginary circular periphery)

BiEEHE R ERAS]

internatcnal Standards Laborsony

Reference point of
antenna calibration

Measurement distance

80cm|

Turntable

Antenna to

turntable 3m
Absorber

MAMAM T

EC 02212 e i e et e _’i IEC 007H2
30MHz~1GHz Test Setup N ]
Antenna
Tower
Im to 4m
Antenna
‘ AE H BT ‘ 7| v —
| | [ |
Ant to turntabl -
80c] ¢ nennal S)muma c | | Receiver controller
[ ]
Turntable () O
Metal Full Soldered Ground Plane
1GHz~6GHz Test Setup
£ I
Anlenna
Tower
Antenna
T ------------------ lm to 4m
W 348 ID 1
[ {er | Lo

[ 1

Spectrum
Analyzer

Pre-
Amplifier

Controller

@)

Metal Full Soldered Ground Plane

International Standards Laboratory Corp.
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The 3dB beam width of the horn antenna used for the test is as shown in the table below.

d=3m
Frequency (GHz) E-plane H-plane 348 (min)

w (m)
1 88’ 147 88" 5.79
2 68° 119° 68° 4.04
3 73° 92° 73° 4.44
4 70° 89° 70° 4.20
5 55° 60° 55° 3.12
6 63’ 62° 62° 3.60

4.1.2 Test Procedure

The radiated emissions test will then be repeated on the chamber to measure the amplitudes
accurately and without the multiple reflections existing in the shielded room. The EUT and support
equipment are set up on the turntable of one of 10 meter chamber. Desktop EUT are set up on a FRP
stand 0.8 meter above the ground or floor-standing arrangement shall be placed on the horizontal
ground reference plane.

For the initial measurements, the receiving antenna is varied from 1-4 meter height and is changed
in the vertical plane from vertical to horizontal polarization at each frequency. The highest
emissions between 30 MHz to 1000 MHz were analyzed in details by operating the spectrum
analyzer and/or EMI receiver in quasi-peak mode to determine the precise amplitude of the
emissions. The highest emissions between 1 GHz to 6 GHz were analyzed in details by operating
the spectrum analyzer in peak and average mode to determine the precise amplitude of the
emissions. The test volume for a height of up to 30 cm may be obstructed by absorber placed on the
ground plane.

At the highest amplitudes observed, the EUT is rotated in the horizontal plane while changing the
antenna polarization in the vertical plane to maximize the reading. The interconnecting cables were
arranged and moved to get the maximum measurement. Once the maximum reading is obtained, the
antenna elevation and polarization will be varied between specified limits to maximize the readings.
All of the interface cables were manipulated according to EN 55032 / BS EN 55032 requirements.

The highest internal sou