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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

THN 10 Series

THN 10-2415WIRzzzzzz
(more serial models listed on1.3 of this test report)

TRACO POWER
TRACO ELECTRONIC AG
August 31, 2019

EMLI: refer to the date of test data
EMS: September 18, 2019

Chamber 02; Chamber 14; Conduction 03; Immunity(02
10M; 3M (abovel GHz) (EMI test)

refer to each site test data

refer to each site test data

86 kPa to 106 kPa

Conduction input power: DC 24 V

Radiation input power: DC 24 V

Immunity input power: DC 24 V

PASS

Cheryl Tung

Hosan YU

Hasan Yu

B@f\éol/l Chm

Benson Chen / Associate Director

International Standards Laboratory Corp. Report Number: ISL-19LES57CE-1-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+AC:2016, CISPR 32: 2015+COR1:2016: Class A: Electromagnetic
compatibility of multimedia equipment - Emission requirements.

AS/NZS CISPR 32:2015: Class A: Electromagnetic compatibility of multimedia
equipment- Emission requirements

Performed Item Test Performed Deviation Result
Conducted emissions from the DC mains power Ves No PASS
ports
Telecommgnlcatlon Port Conducted Emissions N/A N/A N/A
(asymmetric mode)
Radiated emissions at frequencies below 1 GHz Yes No PASS
Radiated emissions at frequencies above 1 GHz Yes No PASS
Radiated emissions from FM receivers N/A N/A N/A
Voltage Disturbance Emissions at Antenna N/A N/A N/A
Terminals
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: 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
EN 61000-4-3:2006+A1:2008 +A2:2010 Radio-Frequency, Electromagnetic Pass A
IEC 61000-4-3:2006+A1:2007+A2:2010 Field
EN 61000-4-4:2012 Electrical Fast Transient/Burst Pass B
IEC 61000-4-4:2012
EN 61000-4-5:2014+A1:2017 Surge Pass B
IEC 61000-4-5:2014+A1:2017
EN 61000-4-6:2014+AC:2015 Conductive Disturbance Pass A
IEC 61000-4-6:2013
EN 61000-4-8:2010 Power Frequency Magnetic Field Pass A
IEC 61000-4-8:2009
EN 61000-4-11:2004+A1:2017 Voltage Dips / Short Interruption
IEC 61000-4-11:2004+A1:2017 and Voltage Variation

>95% in 0.5 period N/A

30% in 25 period N/A

>95% in 250 period N/A

International Standards Laboratory Corp. Report Number: ISL-19LES57CE-1-MA
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Standard Description Results
EN 61000-3-2:2014 Limits for harmonics current emissions N/A
IEC 61000-3-2:2014
EN 61000-3-3:2013 Limits for voltage fluctuations and flicker in N/A
IEC 61000-3-3:2013 low-voltage supply systems.

International Standards Laboratory Corp.

Report Number: ISL-19LES57CE-1-MA
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1.2.1 Performance Criteria for Compliance: 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-19LES57CE-1-MA
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1.3 Model Number Definition

There are more than one model number for this product, please refer the details listed below:
THN 10-2410WIRzzzzzz; THN 10-2411WIRzzzzzz; THN 10-2412WIRzzzzzz; THN
10-2413WIRzzzzzz; THN 10-2415WIRzzzzzz; THN 10-2421WIRzzzzzz; THN
10-2422WIRzzzzzz; THN 10-2423WIRzzzzzz; THN 10-2425WIRzzzzzz; THN
10-4810WIRzzzzzz; THN 10-4811WIRzzzzzz; THN 10-4812WIRzzzzzz; THN
10-4813WIRzzzzzz; THN 10-4815WIRzzzzzz; THN 10-4821WIRzzzzzz; THN
10-4822WIRzzzzzz; THN 10-4823WIRzzzzzz; THN 10-4825WIRzzzzzz; THN
10-7210WIRzzzzzz; THN 10-7211WIRzzzzzz; THN 10-7212WIRzzzzzz; THN
10-7213WIRzzzzzz; THN 10-7215WIRzzzzzz; THN 10-7221WIRzzzzzz; THN
10-7222WIRzzzzzz; THN 10-7223WIRzzzzzz; THN 10-7225WIRzzzz2z7;

z can be any alphanumeric or dash or blank

International Standards Laboratory Corp. Report Number: ISL-19LES57CE-1-MA



1.4 Description of EUT

EUT

This report test data using the report number 19LES57CE-1

D e

Description THN 10 Series
Condition Pre-Production
Model THN 10-2415WIRzzzzzz
(more serial models listed on1.3 of this test report)
Serial Number N/A
Highest working frequency: 395kHz
Test configuration:
Output
. Input Output Voltage
Configuration Model Name VDC VDC Cl::;l:nt
1 THN 10-2415WIRzzzzzz 24 24 420

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

Input Output | Output | With an aluminum
Configuration Model Name V][; C Voltage | Current | electrolytic capacitor
VDC mA test board
1 THN 10-2415WIRzzzzzz 24 24 420 No

For Electrical Fa

st transients/burst immunity & Surge Immunity test m

ode

Input Output | Output | With an aluminum
Configuration Model Name V]l; C Voltage | Current | electrolytic capacitor
VDC mA test board
1 THN 10-2415WIRzzzzzz 24 24 420 Yes

International Standards Laboratory Corp.

Report Number: ISL-19LES57CE-1-MA
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Different Model list:

Model Name Inlgit]) l}:a)nge Outl(){lz;) \é(;ltage Output Culkl;ﬁr:)@Full Load
10-241 (?\I;fglzzzzzz 9~36 3.3 3000
10-241 E\I;fglzzzzzz 9~36 5 2000
10-241 ;\I?;I/?II{ZZZZZZ 9~36 12 830
10-241;\%?[1{222222 9~36 15 670
10-241 ;l“\%g{zzzzzz 9~36 24 420
10-242 E\g?[]{zzzzzz 9~36 +5 +1000
1 0-2425\%?[1{222222 9~36 +12 +416
1 0-2425\1;17?111222222 9~36 +15 +333
1 0-2425\?7?111222222 9~36 +24 +210
10-481 (?\I;fglzzzzzz 18~75 3.3 3000
10-481 E\I;fglzzzzzz 18~75 S 2000
10-4815\%&1{222222 18 ~75 12 830
10-481;\%?[1{222222 18 ~75 15 670
10-481 ;l“\%g{zzzzzz 18 ~75 24 420
10-482 E\g?[]{zzzzzz 18 ~75 +5 +1000
1 0-4825\%?[1{222222 18 ~75 +12 +416
10-4825\17\{7?111222222 18~75 +15 +333
10-482;17\{7?111222222 18~75 +24 +210

International Standards Laboratory Corp. Report Number: ISL-19LES57CE-1-MA
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Model Name Inlgit]) l}:a)nge Outl(){lz;) \é(;ltage Output Culkl;ﬁr:)@Full Load
10-721 (?\I;fglzzzzzz 36~ 160 3.3 3000
10-721 E\;Iglzzzzzz 36~ 160 S 2000
10-721;\17%\111222222 36~ 160 12 830
10-721;\%?[1{222222 36~ 160 15 670
10-721;1“\%?[1{222222 36~ 160 24 420
10-722 E\g?[]{zzzzzz 36~ 160 +5 +1000
1 0-7225\%?[1{222222 36 ~ 160 +12 +416
10-722;\%?[1{222222 36~ 160 +15 +333
1 0-7225\?7?111222222 36~ 160 +24 +210

z can be any alphanumeric or dash or blank

EMI Noise Source:

Please refer to the technical documents.
EMI Solution:

Please refer to the technical documents.

International Standards Laboratory Corp. Report Number: ISL-19LES57CE-1-MA




1.5 Description of Support Equipment

A S,

No Unit Model Brand Power Cord FCC ID
Serial No.
GPD-4050D GwW )
1 DC Power Source S/N: N/A INSTEK Non-shielded | FCC DOC
N/A
2 Dummy Load S/N: N/A N/A N/A N/A

International Standards Laboratory Corp.

Report Number: ISL-19LES57CE-1-MA
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2. Power Main Port Conducted Emissions
2.1 Test Setup and Procedure

2.1.1 Test Setup

0,1 m

N 0,4 m to vertical reference ground plane T e
“ertical reference ground plane — 2 g i
AMMs bonded to a reference ground plans \\

IEC O18/12

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 LISN which has the Impedance (50ohm/50uH) vs.
Frequency Characteristic in accordance with the standard. Power to the LISNs 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 LISN through a ganged, metal power outlet box which is bonded to the
ground plane at the LISN.

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 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-19LES57CE-1-MA



2.1.4 Limit
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Conducted emissions from the DC 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 DC 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

Customers require testing for DC products, non-regulatory requirements.

International Standards Laboratory Corp.

Report Number: ISL-19LES57CE-1-MA



2.2 Conduction Test Data: Configuration 1
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Internatcnal Standards Labommory

-Live
Address:No. 120, Lane 180, Hsin Ho Rd., Lung-Tan Dist,,
Tao Yuan City 325, Taiwan.
Tel:03-3071718
Conducted Emission Measurement operator:  Martin Lin
Date: 2019/9/3 Temperature: 26
0N dhuy Humidity: 60 %
Limit- —
au AVE: o
80
T [ [
]
50
3 1
sn
40
0 ‘
20 J' J L( w u
ALy
. Wt AW L P
nn
n 150 ns ] 5 0 ann
Site: Conduction 03 Phase: L1
No. | Frequency | oP_R AVG_R | Correct apP apP aP AVG AVG AVG
Factor Emission Limit Margin Emission Limit Margin
(MHz) {dBuv) (dBuv) (dB) {dBuV) (dBuv) (dB) (dBuV) (dBuV) (dB)
1] 0.354 49.26 | 49.53 | 10.14 | 59.40 | 79.00 | -19.60 | 59.67 | 66.00 | -6.33
2 | 0.710 44.79 | 45.01 10.17 | 54.96 | 73.00 | -18.04 | 55.18 | 60.00 -4.82 |
3 1.062 40.45 | 40.73 | 10.17 | 50.62 | 73.00 | -22.38 | 50.90 | 60.00 | -9.10
41 1.770 41.46 | 41.70 10.21 51.67 | 73.00 | -21.33 | 51.91 60.00 -8.09
5 2.830 39.93 | 40.20 | 10.27 | 50.20 | 73.00 | -22.80 | 50.47 | 60.00 | -9.53 |
6 | 3.890 40.57 | 40.65 10.31 50.88 | 73.00 | -22.12 | 50.96 | 60.00 -9.04
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-19LES57CE-1-MA
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- Neutral
Address:No. 120, Lane 180, Hsin Ho Rd., Lung-Tan Dist.,
Tao Yuan City 325, Taiwan.
Tel:03-4071718
Conducted Emission Measurement operator:  Martin Lin
Date: 2019/93 Temperatura: 26 C
10A0  dNuV Humidity: 60 %
imt: —
90 AVE: -
&0
T [ [
w
. il
* & k] 4 55
L] ] ’
a0 ! | VN
kli] e ‘ | : l I
ANEIN Ty !
20 [ufed l | L | 1]
\( W 'f\‘.-'"ﬁ'lql i '1_ MJW\J\' \‘u‘f L M fjl"'" UEH’ 1 -J]l' JJ
0
nn
0150 ns [Mi17] 5 30 nnn
Site: Conduction 03 Phase: N
No. Frequency QP_R AVG_R Corract apP aP QP AVG AVG AVG
- Factor Emission Limit Margin Emission Limit Margin
(MHz) (dBuv) (dBuV) (dB) (dBuV) (dBuV) (dB) (dBuV) (dBuV) (dB)
1] 0.354 49.86 | 50.13 | 10.14 | 60.00 | 79.00 | -19.00 | 60.27 | 66.00 | -5.73
2 | 0.706 45.46 | 45.72 10.17 | 55.63 | 73.00 | -17.37 | 55.89 | 60.00 | -4.11
3] 1.062 | 4255 | 42.83 | 10.18 | 52.73 | 73.00 | -20.27 | 53.01 | 60.00 | -6.99
41 1.414 43.04 | 43.30 10.20 | 53.24 | 73.00 | -19.76 | 53.50 | 60.00 -6.50
513890 | 4242 | 4255 | 10.31 | 52.73 | 73.00 | -20.27 | 52.86 | 60.00 | -7.14
61 4.246 42.47 | 42.61 10.32 | 52.79 | 73.00 | -20.21 | 52.93 | 60.00 | -7.07
7| 4954 42.91 | 42.84 10.35 | 53.26 | 73.00 | -19.74 | 53.19 | 60.00 | -6.81
8 | 6.014 42.51 | 42.73 10.39 | 52.90 | 73.00 | -20.10 | 53.12 | 60.00 | -6.88
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-19LES57CE-1-MA
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Intermatcnal Standards Labormtory

2.3 Test Setup Photo

Front View

International Standards Laboratory Corp. Report Number: ISL-19LESS7CE-1-MA
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Intermatcnal Standards Labormtory

Back View

International Standards Laboratory Corp. Report Number: ISL-19LESS7CE-1-MA
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3. Telecommunication Port Conducted Emissions

3.1 Test Setup and Procedure

3.1.1 Test Setup

[ e
=

0,1 m
=08 m EUT/AE 0,1 m

to other PsU = L
metalfic = - —
: EUTIAE " B ———
/|R————"—‘ﬂ_‘“____t-"r = T EUT/AE p e
Cable o —— = i
AE it 0.3m = —=a
iy ey — =
& ! B v e o -
7

Wertical reference ground plane

)L ‘/I\ An
— o K
- 0,4 m fo vertical reference ground plane T

AMNs bonded to a reference ground plans

EC 01842

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
requirements.

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

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

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-19LES57CE-1-MA



3.1.4 Limit
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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.

T e

Frequency Class A Class_ A
. . Detector type / . . D
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 CVPp 84-74 40-30
0.5-30 and current probe Average /9 kHz 74 30
0.15-0.5 . 53-43
0,530 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.

Frequency Class B Class B
range Coupling device D(]ejteczlor .td};l})le / voltage limits | current limits
MHz anawi dB(uV) dB(uA)

0.15-0.5 . 84-74
0.5-30 AAN Quasi Peak / 9 kHz 7 "
0.15-0.5 74-64
0,530 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 CVPpP 74-64 30-20
0.5-30 and current probe Average /9 kHz 64 20
0.15-0.5 . 40-30
0,530 Current Probe Quasi Peak / 9 kHz " 30
0.15-0.5 30-20
0,530 Current Probe Average / 9 kHz 20

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

International Standards Laboratory Corp.

Report Number: ISL-19LES57CE-1-MA
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4. Radiated Disturbance Emissions

4.1 Test Setup and Procedure

4.1.1 Test Setup

01m

ARG ERAS]

Intematcnal Standards Labormtory

Turntable
s /Test table
- ol i s Reference point of
.’/ antenna calibration
i ~ Boundary of EUT !
Y o ,\'«- (imaginary clrcutar periphery) ,,-"
i ! oY /
0.8m 1 [ 3\
i |
i ! i
l‘\ : ,‘J ‘
\ i 4 !
e N v :
.\-\‘ J-/‘/ :
e _:_/’ i
T Measurement distance |
o power supply IEG 022A12 e SR -
30MHz~1GHz Test Setup a~ ]
Antenna
Tower
Im to 4m
Antenna
‘ AE H EUT ‘ < \l/ A
I I
[ ] / \ |
Antenna to turntable .
80cm; - 10m - Receiver controller
| | I
Turntable l ) )
Metal Full Soldered Ground Plane
1GHz~6GHz Test Setup
@S |
Antenna
Tower
Antenna
T __________________ Im to 4m
W &34 I I —
AE EUT l‘_-_--- """""""
&
[ ]
Antenna to I—l
T turntable 3m ‘ , =
Absorber _}— Spectrum Pre- -
80cm | | Analyzer Amplifier Controller
[ ]
Tumizble /\/\/\/\/\/\/\ Q) Q)

Metal Full Soldered Ground Plane
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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 ?34B (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 open site or 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 open field sites or 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 requirements.

The highest internal source of an EUT is defined as the highest frequency generated or used within
the EUT or on which the EUT operates or tunes.

If the highest frequency of the internal sources of the EUT is less than 108 MHz, the measurement
shall only be made up to 1 GHz.

If the highest frequency of the internal sources of the EUT is between 108 MHz and 500 MHz, the
measurement shall only be made up to 2 GHz.

If the highest frequency of the internal sources of the EUT is between 500 MHz and 1 GHz, the
measurement shall only be made up to 5 GHz.

If the highest frequency of the internal sources of the EUT is above 1 GHz, the measurement shall
be made up to 5 times the highest frequency or 6 GHz, whichever is less.

International Standards Laboratory Corp. Report Number: ISL-19LES57CE-1-MA
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4.1.3 Spectrum Analyzer Configuration (for the frequencies tested)

30MHz--1000MHz
Quasi-Peak Mode
120kHz

Frequency Range:
Detector Function:
Resolution Bandwidth:

Frequency Range: Above 1 GHz to 6 GHz

Detector Function: Peak/Average Mode
Resolution Bandwidth: IMHz
4.2 Limit

Radiated emissions at frequencies up to 1 GHz for Class_A equipment:

Measurement Class_A limits dB(uV/m)
Frequency range Distance Detector type /
MHz 18 b OATS/SAC
m bandwidth
30-230 10 40
230-1000 Quasi Peak / 47
30-230 3 120 kHz 50
230-1000 57

Radiated emissions at frequencies above 1 GHz for Class A equipment:

Measurement Class_A limits dB(uV/m)
Frequ;;llﬁl}; e Distance Detector type / FSOATS
m bandwidth
1000-3000 Average / 56
3000-6000 3 IMHz 60
1000-3000 Peak / 76
3000-6000 IMHz 80

Radiated emissions

at frequencies up to 1 GHz for Class B equipment:

Measurement Class_B limits dB(uV/m)
Frequency range Distance Detector type /
MHz 18 p OATS/SAC
m bandwidth
30-230 10 30
230-1000 Quasi Peak / 37
30-230 3 120 kHz 40
230-1000 47

International Standards Laboratory Corp.
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Radiated emissions at frequencies above 1 GHz for Class B equipment:
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T e

Measurement Class_B limits dB(uV/m)
Frequ;;llﬁl}; e Distance Detector type / FSOATS
m bandwidth
1000-3000 Average / 50
3000-6000 3 IMHz 54
1000-3000 Peak / 70
3000-6000 IMHz 74

Radiated emissions from FM receivers:

Measurement Class_B limits dB(uV/m)
Frequi/r[llcq}; range o Detector type / Fundamental Harmonics
m bandwidth OATS/SAC OATS/SAC
30-230 42
230-300 10 50 42
300-1000 Quasi Peak / 46
30-230 120 kHz 52
230-300 3 60 52
300-1000 56

International Standards Laboratory Corp.
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4.3 Radiation Test Data: Configuration 1
- Radiated Emissions (Horizontal)

@D

Address:No. 120, Lane 180, Hsin Ho Rd., Lung-Tan Dist.,
Tao Yuan City 325, Taiwan.
Tel:03-4071718

Radiated Emission Measurement Operator: Reyes
Temperature: 26 C

Date: 2019/9/3
D00 dNuiim € Humidity: 60 %
Limit- —

90 ‘ Margin:

a0

mw

L]

sn

40 T

! | \ 2 3
5
a | I | i
[‘\ | b lu"‘l-h’ .w‘.*)“lmi\#“‘mm ik
n W Fa b A e
L,n-’d\\lm q ,){‘va _,f\"“if ll,ﬂ\’“JLl‘J
n A r.r""
an
mnmn 17700 274 00 32100 41000 51500 61200 709 a0 anG. 0o 1000 06 MH>
Site :  Chamber 02
Polarization: Horizontal
Frequency RX_R Caorract Emission Limit Margin Ant.Pos | Tab.Pos
iy {MHz) (dBuV) | Factor{dB/m) | (dBuVim) (dBuV/m) (dB) {em) (deg.) Detector

1 399.57 47.14 -12.14 35.00 47.00 -12.00 200 33 peak
2 549.92 41.89 -9.33 32.56 47.00 -14.44 300 295 peak
3 575.14 42.74 -8.59 3415 47.00 -12.85 400 300 peak
4 600.36 45.28 -7.73 37.55 47.00 -9.45 400 163 peak
5 825.40 33.89 -4.17 29.72 47.00 -17.28 300 258 peak
6 941.80 31.80 -2.49 29.31 47.00 -17.69 200 359 peak

* Note:

Margin = Emission — Limit
Emission = Radiated Amplitude + Correct Factor

Correct Factor = Antenna Correction Factor + Cable Loss — Pre-Amplifier Gain
A margin of -8dB means that the emission is 8dB below the limit

Antenna Distance: 10 meters

Below 1GHz test, if the peak measured value meets the QP limit, it is unnecessary to perform the QP measurement.

International Standards Laboratory Corp. Report Number: ISL-19LES57CE-1-MA
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Address:No. 120, Lane 180, Hsin Ho Rd., Lung-Tan Dist.,
Tao Yuan City 325, Taiwan.
Tel:03-4071718

Radiated Emission Measurement Operator:  Juanwei
Temperature: 26 C

Date: 2019/9/4
h0a e ® Humidity: 60 %
| imit —_

a AVE: —

30 I

n

(1]

5n

T

m

0

n

in

an

1000 A0N 1500 00 200000 2500 00 000 o A500 A0 ANDN ASON A0 S0nn M GO0 N0 MU >
Site : Chamber 14
Polarization: Horizontal
F RX_R Carrect Emission Limit Margin Ant.Pos | Tab.Pos
i 'T:I!‘:zr;q (dBuY) | Factor(dBim) | (dBuVim) | (dBuVim) (dB) (cm) (deg.) | Detector

1 1200.00 60.07 -15.62 44.45 76.00 -31.55 229 0 peak
2 1275.00 58.06 -15.36 42.70 76.00 -33.30 200 344 peak
3 1400.00 59.67 -15.78 43.89 76.00 -32.11 200 332 peak
4 1525.00 60.59 -16.25 4434 76.00 -31.66 200 326 peak
5 1575.00 61.05 -16.02 45.03 76.00 -30.97 200 342 peak
6 1650.00 58.68 -15.14 43.54 76.00 -32.46 146 360 peak

* Note:

Margin = Emission — Limit
Emission = Radiated Amplitude + Correct Factor

Correct Factor = Antenna Correction Factor + Cable Loss — Pre-Amplifier Gain
A margin of -8dB means that the emission is 8dB below the limit

Antenna Distance

: 3 meters

Above 1GHz test, if the peak measured value meets the average limit, it is unnecessary to perform the average measurement.
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-Radiated Emissions (Vertical)

@D

Address:No. 120, Lane 180, Hsin Ho Rd., Lung-Tan Dist.,
Tao Yuan City 325, Taiwan.
Tel:03-4071718

IDNA  dfubdm

Ju

n

(1]

sn

in

m

in

Radiated Emission Measurement ?perﬂtnrt: Rey;.'; "
; emperature:
Date: 2019/9/3
Humidity: 60 %

——]

| A |
Hr\"\ ‘L { kﬁ{\ﬂu\} Iﬂll('w‘\.L, /1 il}.“",.w

Limit —_—

[
x

M@MMI- WHOA N e Y

£

30 Onn 127 00 234 00 a2 0 Alf i S15 0f [ e i1 A nh NG N WMII:
Site :  Chamber 02
Polarization: Vertical
Frequency RX_R Caorract Emission Limit Margin Ant.Pos | Tab.Pos
. {MHz) ({dBuV) | Factor{dBim) | (dBuVim) (dBuV/m) (dB) {em) (deg.) Detector
1 53.28 45.57 -17.00 2B.57 40.00 -11.43 100 317 peak
2 136.70 47.67 -17.06 30.61 40.00 -9.39 100 78 peak
3 400.54 47.52 -12.12 35.40 47.00 -11.60 400 130 peak
4 524.70 44.81 -9.58 35.23 47.00 -11.77 100 27 peak
5 575.14 45.09 -8.59 36.50 47.00 -10.50 100 267 peak
6 600.36 46.25 -7.73 38.52 47.00 -8.48 100 13 peak
T 800.18 38.61 -4.48 34.13 47.00 -12.87 100 109 peak
B8 906.88 43.87 -3.05 40.82 47.00 -6.18 100 60 peak

* Note:

Margin = Emission — Limit
Emission = Radiated Amplitude + Correct Factor

Correct Factor = Antenna Correction Factor + Cable Loss — Pre-Amplifier Gain
A margin of -8dB means that the emission is 8dB below the limit

Antenna Distance: 10 meters

Below 1GHz test, if the peak measured value meets the QP limit, it is unnecessary to perform the QP measurement.
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Address:No. 120, Lane 180, Hsin Ho Rd., Lung-Tan Dist.,
Tao Yuan City 325, Taiwan.
Tel:03-4071718

Radiated Emission Measurement Operator:  Juanwei
Temperature: 26 C

Date: 2019/9/4
1000 dNuW/m = Humidity: 60 %
| it _—

4 AV —

a0 I

fall

(11}

50

1 2 4 Gg

I

n

n

in

an

1n0n And 1500 00 2000 oh 2500 0 A0 oh 500 A0 ANAT ASON A0 SN MW GO0 00 MU
Site :  Chamber 14
Polarization: Vertical
F RX_R Carrect Emission Limit Margin Ant.Pos | Tab.Pos
Mk 'T;I!‘:zr;q (dBuY) | Factor(dBim) | (dBuVim) | (dBuVim) (dB) (em) (deg.) | Detector
1 1200.00 59.25 -15.62 43.63 76.00 -32.37 100 318 peak
2 1600.00 57.82 -15.86 41.96 76.00 -34.04 193 360 peak
3 2465.00 55.16 -11.76 43.40 76.00 -32.60 181 360 peak
4 2600.00 53.81 -11.38 4243 76.00 -33.57 139 360 peak
5 2950.00 53.00 -11.15 41.85 76.00 -34.15 176 360 peak
6 3000.00 52.26 -11.04 41.22 76.00 -34.78 200 317 peak
* Note:
Margin = Emission — Limit

Emission = Radiated Amplitude + Correct Factor
Correct Factor = Antenna Correction Factor + Cable Loss — Pre-Amplifier Gain
A margin of -8dB means that the emission is 8dB below the limit

Antenna Distance

. 3 meters

Above 1GHz test, if the peak measured value meets the average limit, it is unnecessary to perform the average measurement.
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4.4 Test Setup Photo
Front View (30MHz~1GHz)

N |

Back View (30MHz~1GHz)
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..................................

Front View (above 1GHz)
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5. Voltage Disturbance Emissions at Antenna Terminals
5.1 Test Setup and Procedure

5.1.1 Test Setup

Peripheral
Coaxial 75Q/50Q
EUT Cable Matching Network o
Combining
Network Test Receiver
Auxiliary Signal Coaxial 75Q/50Q
Generator Cable Matching Network
Standard Signal
Generator 509/759 750/500
| ISN ISN
Coaxial
Cable Connecting Receiver
Network
Auxiliary Signal 75Q/50
Generator Q
Coaxial Cable ISN

5.1.2 Test Procedure

The output level of the auxiliary signal generator was set to 70dBuV at the EUT antenna terminal
with 75 ohms impedance with an un-modulated carrier.

The highest emissions 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 power of
EUT was switched off to make sure the emission was not contributed by the auxiliary signal
generator. While doing so, the interconnecting cables and major parts of the system were moved
around to maximize the emission.

5.1.3 EMI Receiver Configuration (for the frequencies tested)

Frequency Range: 30MHz-2150MHz
Detector Function: Quasi-Peak Mode
Resolution Bandwidth: 120kHz

International Standards Laboratory Corp. Report Number: ISL-19LES57CE-1-MA
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5.1.4 Limit
Applicable to:
1. TV broadcast receiver tuner ports with an accessible connector.
2. RF modulator output ports.
3. FM broadcast receiver tuner ports with an accessible connector.
Table Frequency Detector type/ Class B limits Applicability
clause range bandwidth dB(uV) 75 0
MHz
Other Local Local
Oscillator Oscillator
Fundamental Harmonics
A12.1 30 - 950 46 46 46 See a)
For frequencies
950 - 2 150 21 GHz 46 54 54
A122 950 - 2 150 . 46 54 54 See b)
Quasi Peak/
A12.3 30 - 300 120 kHz 46 54 50 See ¢)
300 - 1 00O 52
A12.4 30 — 300 For frequencies 46 66 59 See d)
21 GHz
300 - 1 00O 52
Peak/
A125 30 — 950 1 MHz 46 76 46 See e)
950 — 2 150 nfa 54
a) Television receivers (analogue or digital), video recorders and PC TV broadcast receiver tuner cards working in
channels between 30 MHz and 1 GHz, and digital audio receivers.
b) Tuner units (not the LNB) for satellite signal reception.
c) Freguency modulation audio receivers and PC tuner cards.
d) Frequency modulation car radios.
e) Applicable to EUTs with RF modulator output ports (for example DVD equipment, video recorders, camcorders
and decoders etc.) designed to connect to TV broadcast receiver tuner ports.

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

International Standards Laboratory Corp.

Report Number: ISL-19LES57CE-1-MA




-30- MEHERAERAE)

6. Differential Voltage Emissions

6.1 Test Setup and Procedure

6.1.1 Test Setup

To Power Source To Receiver
EUT RF out
D — >

6.1.2 Test Procedure

The output level of the auxiliary signal generator was set to 70dBuV at the EUT antenna terminal
with 75 ohms impedance with an un-modulated carrier.

The highest emissions 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 power of
EUT was switched off to make sure the emission was not contributed by the auxiliary signal
generator. While doing so, the interconnecting cables and major parts of the system were moved
around to maximize the emission.

6.1.3 EMI Receiver Configuration (for the frequencies tested)

Frequency Range: 30MHz-2150MHz
Detector Function: Quasi-Peak Mode
Resolution Bandwidth: 120kHz

International Standards Laboratory Corp. Report Number: ISL-19LES57CE-1-MA
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6.1.4 Limit
Applicable to:
1. TV broadcast receiver tuner ports with an accessible connector.
2. RF modulator output ports.
3. FM broadcast receiver tuner ports with an accessible connector.
Table Frequency Detector type/ Class B limits Applicability
clause range bandwidth dB(uV) 75 0
MHz
Other Local Local
Oscillator Oscillator
Fundamental Harmonics
A12.1 30 - 950 46 46 46 See a)
For frequencies
950 - 2 150 21 GHz 46 54 54
A122 950 - 2 150 . 46 54 54 See b)
Quasi Peak/
A12.3 30 - 300 120 kHz 46 54 50 See ¢)
300 - 1 00O 52
A12.4 30 — 300 For frequencies 46 66 59 See d)
21 GHz
300 - 1 00O 52
Peak/
A125 30 — 950 1 MHz 46 76 46 See e)
950 — 2 150 nfa 54
a) Television receivers (analogue or digital), video recorders and PC TV broadcast receiver tuner cards working in
channels between 30 MHz and 1 GHz, and digital audio receivers.
b) Tuner units (not the LNB) for satellite signal reception.
c) Freguency modulation audio receivers and PC tuner cards.
d) Frequency modulation car radios.
e) Applicable to EUTs with RF modulator output ports (for example DVD equipment, video recorders, camcorders
and decoders etc.) designed to connect to TV broadcast receiver tuner ports.

**Remarks: It is not necessary to be tested on this item.
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7. Outdoor units of home satellite receiving systems

7.1 Test Setup and Procedure

7.1.1 Test Setup

FF cable to power

Table top wiew supply and analwzer

Table front wview

Position of anmtenna with
wanted =ignal

RF cable to wanted
H— signal generatar

the EUT

Description of £7° of the main beam axis of | Measurement arrangements of transmit antenna for

the wanted signal

7.1.2 Test Procedure

The input signal shall be adjusted to get the maximum rated output level from the EUT. For the
measurement in the frequency range from 30 MHz to 18 GHz the input signal shall be adjusted so
that the output frequency is within this frequency range. For the measurement in the frequency
range above 1 GHz, the frequency of the input signal shall be adjusted in such a way that the EUT is
measured, as a minimum, at the lowest, middle and highest rated output frequency within the

measured frequency range.

7.1.3 Spectrum Analyzer Configuration (for the frequencies tested)

Frequency Range:
Detector Function:
Resolution Bandwidth:

Frequency Range:
Detector Function:
Resolution Bandwidth:

30MHz--1000MHz
Quasi-Peak Mode
120kHz

Above 1000MHz
Peak/Average Mode
IMHz

International Standards Laboratory Corp. Report Number: ISL-19LES57CE-1-MA
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7.1.4 Limit
Tahle Frequency Measurem ent Class B Applicable to
Clause Range . " Limits
MHZ Facility Distance Detector type /
(see Table A.1) m Bandwidth
AT 30to 1000 SAC S QATS Y See Cluasi Peak f See
FAR Tahle & 4 120 kHz Tahble A 4
AT 2 1 000 to 2 300 FSOATS 3 Average /1 MHz al LD leakage and
dB(pwim) | spurious radiated
emissions from the EUT,
2500to 18 000 B4 in the region outside +7°
dB(uYIm) | of the main beam axis.
See Figure H.1
AT .3 1 000 to 18 000 FSOATS 3 Average /1 MHz 37 LD leakage from the
dB(uY/m) | EUT, in the region within
+7° of the main beam
AT.4 1 000to 18 000 Conducted nia Average /1 MHz 3a axis. See Figure H.1
(Clause H.4) dBpy
For details of the EUT configuration, see Annex H.
For radiated emissions measurements at frequencies up to 1 GHz, the requirements defined in Tahle A .4 shall he
satisfied.
Apply the appropriate limits across the entire frequency range.
Apply the limits defined in table Clause A7.1 and A7.2. Also apply the limits defined in either table Clause A7.3 or AT 4.

**Remarks: It is not necessary to be tested on this item.
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8. Electrostatic discharge (ESD) immunity

8.1 Test Specification and Setup

8.1.1 Test Specification

Port:

Enclosure

Basic Standard:

EN 61000-4-2/ IEC 61000-4-2
(details referred to Sec 1.2)

T e

Test Level: Air  +/-2kV,+/-4kV, +/-8kV
Contact +/-4kV, +/- 6 kV
Criteria: B

Test Procedure

refer to ISL QA -T4-E-S7

Selected Test Point

Air: discharges were applied to slots, aperture or insulating surfaces. 10 single air
discharges were applied to each selected points.

Contact: Total 200 discharges minimum were to the selected contact points.

Indirect Contact Points: 25 discharges were applied to center of one edge of VCP and each
EUT side of HCP with 10 cm away from EUT.

8.1.2 Test Setup

EUT is 1m from the wall and other metallic structure. When Battery test mode is needed, a cable
with one 470KQ resister at two rare ends is connected from metallic part of EUT and screwed to

HCP.

10cm

EUT

470KQ

8.1.3 Test Result

Ground reference Plane

VCP: 0.5m x 0.5m

0.5mm insulation

HCP: 1.6m x 0.8m
Non-Metallic Table

470KQ2

Performance of EUT complies with the given specification

International Standards Laboratory Corp.
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8.2 Test Data: Configuration 1

Basic Standard EN 61000-4-2 Date

EUT Model Name THN 10-2415WIRzzzzzz 2019-09-10
Engineer

Barometer Pressure 102.2kPa SAWYER

Temperature 25°C Equipment & Test Site

Humidity 56% EM TEST(Model: Dito)

Voltage/Freq. 24 Vdc

A=criteria A, B=criteria B, C=criteria C

—Blue arrow represent Air discharge point

—Red arrow represent Contact discharge point

ND=No Discharge (No Arcing); Meets criteria but unable to obtain an electrostatic discharge (ESD) at this test
point.

X=EUT DOES NOT meet the acceptance criteria

A=criteria A, B=criteria B, C=criteria C

Contact Discharge Voltage kV 25 Discharge @ 1 PPS
Test Location +4 | -4 [ +6 | -6 Comments
1 ND | ND | ND | ND
2 ND | ND | ND | ND
3 ND | ND | ND | ND
4 ND | ND | ND | ND
5 ND | ND | ND | ND
Air Discharge Voltage kV 10 Discharge @ 1 PPS
Test Location +2 | -2 | +4 | 4 | +8 | -8 Comments
1 ND | ND | ND [ ND | A A
2 ND | ND | ND [ ND | A A
3 ND |[ND |[ND|ND | A A
4 ND | ND | ND [ ND | A A
5 ND |[ND |[ND|ND | A A
Indirect Discharge Voltage kV 25 Discharge @ 1 PPS
Test Location +4 | -4 [ +6 | -6 Comments
VCP Front A A A A
VCP Right A A A A
VCP Left A A A A
VCP Back A A A A
Test Location +4 | -4 [ +6 | -6 Comments
HCP Front A A A A
HCP Right A A A A
HCP Left A A A A
HCP Back A A A A

Additional Notes: A=criteria A, B=criteria B, C=criteria C

International Standards Laboratory Corp. Report Number: ISL-19LES57CE-1-MA
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8.3 Test Point

Red arrow lines indicate the contact points, and blue arrow lines indicate the air points.
Figure1:  Test Point Assignments Discharge:

Figure2:  Test Point Assignments Discharge:

International Standards Laboratory Corp. Report Number: ISL-19LES57CE-1-MA
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8.4 Test Setup Photo
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9. Radio-Frequency, Electromagnetic Field immunity
9.1 Test Specification and Setup

9.1.1 Test Specification

Port: Enclosure

Basic Standard: EN 61000-4-3/ IEC 61000-4-3
(details referred to Sec 1.2)

Test Level: 10 V/m

Modulation: AM 1kHz 80%

Frequency range: 80 MHz~1 GHz

Frequency Step: 1% of last step frequency

Dwell time: 3s

Polarization: Vertical and Horizontal

EUT Azimuth Angle XJ0° [X190° [X]180° [X]270°

Criteria: A

Test Procedure refer to ISL QA -T4-E-S8

9.1.2 Test Setup

The field sensor is placed at one calibration grid point to check the intensity of the established
fields on both polarizations. EUT is adjusted to have each side of EUT face coincident with the
calibration plane. A CCD camera and speakers are used to monitor the condition of EUT for
the performance judgment.

C_1
Full Anechoic Chamber Antenna
Tower

Antenna

EUT

To Decouplier
[ Probe || = ToControl PC - \' | }:l—>
| A T

I ] Antenna to

< < turntable 1
T 3m

| 1.55M
80cm| | | l
Turntable l C ) (
Metal Full Soldered Ground Plane
Control PC Ggrii???tlor Amplifier Decouplier |— Meter

9.1.3 Test Result
Performance of EUT complies with the given specification

International Standards Laboratory Corp. Report Number: ISL-19LES57CE-1-MA



-39-

9.2 Test Data: Configuration 1

o i e e

Basic Standard EN 61000-4-3 Date
EUT Model Name THN 10-2415WIRzzzzzz 2019-09-18
Engineer
Barometer Pressure 102.2kPa SAWYER
Temperature 25°C Equipment & Test Site
Humidity 56% Chamber 04
Voltage/Freq. 24 Vdc
A=criteria A, B=criteria B, C=criteria C
EUT Frequency Dwell Modulation Level Antenna EUT Comments
Angle g\j‘{rﬁge) Steps % | time (V/m) | Polarization | Status
z
o 80% @ .
0°(front) 80-1000 1 3s 1kHz 10 Vertical A
o 80% @ .
90°(left) 80-1000 1 3s 1KLLy 10 Vertical A
5 80% @ .
180°(back) 80-1000 1 3s 1KLLy 10 Vertical A
o 80% @ .
270°(right) 80-1000 1 3s 1KLLy 10 Vertical A
5 80% @ .
0°(front) 80-1000 1 3s 1KLLy 10 Horizontal A
5 80% @ .
90°(left) 80-1000 1 3s 1KLLy 10 Horizontal A
o 80% @ .
180°(back) 80-1000 1 3s 1KH> 10 Horizontal A
0,
270°(right) 80-1000 1 3s 8?1(/10{2@ 10 Horizontal A

Additional Notes: A=criteria A, B=criteria B, C=criteria C

International Standards Laboratory Corp.

Report Number: ISL-19LES57CE-1-MA
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dards Labortory

9.3 Test Setup Photo

International Standards Laboratory Corp. Report Number: ISL-19LES57CE-1-MA
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10. Electrical Fast transients/burst immunity

10.1 Test Specification and Setup

10.1.1 Test Specification

T e

Port:

DC mains

Basic Standard:

EN 61000-4-4/ IEC 61000-4-4
(details referred to Sec 1.2)

Test Level: DC Power Port: +/- 2 kV
Rise Time: 5ns

Hold Time: 50ns

Burst Period: 300ms

Repetition Frequency: SkHz

Criteria: B

Test Procedure

refer to ISL QA -T4-E-S9

Test Procedure

The EUT was setup on a nonconductive table 0.1 m above a reference ground plane.
Test Points Polarity Result Comment

Line + N 60 sec

- N 60 sec

Neutral + N 60 sec

- N 60 sec

Line to + N 60 sec
Neutral - N 60 sec

Note: N’ means normal, the EUT function is correct during the test.

International Standards Laboratory Corp.

Report Number: ISL-19LES57CE-1-MA
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10.1.2 Test Setup
EUT is at least 50cm from the conductive structure.

Supply line
Test Generator
0.1 m insulation support
EUT //.,
I |
[ |-
Metallic table
Grounding Blcm

Cahble

‘E““I\-'Ietal Full Soldered Ground Flane

10.1.3 Test Result
Performance of EUT complies with the given specification

International Standards Laboratory Corp. Report Number: ISL-19LES57CE-1-MA
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Basic Standard EN 61000-4-4 Date
EUT Model Name THN 10-2415WIRzzzzzz 2019-09-10

Engineer
Barometer Pressure 102.2kPa SAWYER
Temperature 25°C Equipment & Test Site
Humidity 56% EM TEST (Model: UCS-500 M6B)
Voltage/Freq. 24 Vdc

A=criteria A, B=criteria B, C=criteria C

AC Power Port: O | DC Power Port: 4 | LAN Port: O | Telephone Port: O
DC Power Port
. Voltage | Severit Pulse Burst Repetition Test EUT
Line Under Test Leve:gi Levely Polarity Rage Duration | Status Comments

Line 0.5kV 1 + 300ms / 5.0kHz 1 Minutes A
Line 0.5kV 1 - 300ms / 5.0kHz 1 Minutes A
Neutral 0.5kV 1 + 300ms / 5.0kHz 1 Minutes A
Neutral 0.5kV 1 - 300ms / 5.0kHz 1 Minutes A
Line- Neutral 0.5kV 1 + 300ms / 5.0kHz 1 Minutes A
Line- Neutral 0.5kV 1 - 300ms / 5.0kHz 1 Minutes A
Line 1.0kV 2 + 300ms / 5.0kHz 1 Minutes A
Line 1.0kV 2 300ms / 5.0kHz 1 Minutes A
Neutral 1.0kV 2 + 300ms / 5.0kHz 1 Minutes A
Neutral 1.0kV 2 - 300ms / 5.0kHz 1 Minutes A
Line- Neutral 1.0kV 2 + 300ms / 5.0kHz 1 Minutes A
Line- Neutral 1.0kV 2 - 300ms / 5.0kHz 1 Minutes A
Line 2.0kV 3 + 300ms / 5.0kHz 1 Minutes A
Line 2.0kV 3 - 300ms / 5.0kHz 1 Minutes A
Neutral 2.0kV 3 + 300ms / 5.0kHz 1 Minutes A
Neutral 2.0kV 3 - 300ms / 5.0kHz 1 Minutes A
Line- Neutral 2.0kV 3 + 300ms / 5.0kHz 1 Minutes A
Line- Neutral 2.0kV 3 - 300ms / 5.0kHz 1 Minutes A

Additional Notes: A=criteria A, B=criteria B, C=criteria C

NOTE:

With an aluminum electrolytic capacitor (Nippon chemi-con KY series, 470uF/50V) and a TVS (SMDJ58A, 58V,
3000Watt peak pulse power) in parallel.

International Standards Laboratory Corp.

Report Number: ISL-19LES57CE-1-MA




-44- o i e e

International Standards Laboratory Corp. Report Number: ISL-19LES57CE-1-MA



10.3 Test Setup Photo

-45- EEER A ARAS

International Standards Laboratory Corp.

Report Number: ISL-19LESS7CE-1-MA



-46-

11. Surge Immunity

11.1 Test Specification and Setup

11.1.1 Test Specification

T e

Port: DC mains
Basic Standard: | EN 61000-4-5/ IEC 61000-4-5
(details referred to Sec 1.2)
Test Level: Line to Line:
+/-0.5kV, +/- 1 kV, +/- 2kV
Rise Time: 1.2us
Hold Time: 50us
Repetition Rate: | 30 seconds
Angle: D<0° [X]90° [<]180° [X]270°
Criteria: B
Remarks:
Test Procedure: | ‘refer to ISL QA -T4-E-S10

11.1.2 Test Setup

EUT

To Power Source

I Signal T

Test

Generator
80 cm

=]

CDN

v

., To the Peripherals

Non-Metallic /

Non-Conducted Table

Metal Full Soldered Ground Plane

11.1.3 Test Result
Performance of EUT complies with the given specification

International Standards Laboratory Corp.

Report Number: ISL-19LES57CE-1-MA
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Basic Standard EN 61000-4-5 Date
EUT Model Name THN 10-2415WIRzzzzzz 2019-09-10
Engineer
Barometer Pressure 102.2kPa SAWYER
Temperature 25°C Equipment & Test Site
Humidity 56% EMC PARTNER
Voltage/Freq. 24 Vdc (Model:MIG0603IN3)
A=criteria A, B=criteria B, C=criteria C
AC Power Port: O | DC Power Port: 4 | LAN Port: O | Telephone Port: O
DC Power Port
Line Under Test | Voltage | Level | Polarity Repetition Cycle Pulse Position EUT Comments
Rate Status
Line-Neutral 0.5kV 2 + 30 sec 5 A
Line-Neutral 0.5kV 2 - 30 sec 5 A
Line- Neutral 1.0kV 2 + 30 sec 5 A
Line- Neutral 1.0kV 2 - 30 sec 5 A
Line- Neutral 2.0kV 3 + 30 sec 5 A
Line- Neutral 2.0kV 3 - 30 sec 5 A

Additional Notes: A=criteria A, B=criteria B, C=criteria C

NOTE:

With an aluminum electrolytic capacitor (Nippon chemi-con KY series, 470uF/50V) and a TVS (SMDIJ58A, 58V,
3000Watt peak pulse power) in parallel.

International Standards Laboratory Corp.
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12. Immunity to Conductive Disturbance
12.1 Test Specification and Setup

12.1.1 Test Specification

Port: DC mains

Basic Standard: (By manufacture reference) | EN 61000-4-6/ IEC 61000-4-6
(details referred to Sec 1.2)

Test Level: 10V

Modulation: AM 1kHz 80%

Frequency range: 0.15 MHz - 80MHz

Frequency Step: 1% of last Frequency

Dwell time: 3s

Criteria: A

CDN Type: CDN M2+M3

Test Procedure refer to ISL QA -T4-E-S11

12.1.2 Test Setup

Test
6dB

Generator At 10~30cm EUT 50Q

I I

To AE

<+ CDN CDN
To Power Source

3em | 0.1 m support

Reference Ground Plane

12.1.3 Test Result
Performance of EUT complies with the given specification

International Standards Laboratory Corp. Report Number: ISL-19LES57CE-1-MA
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Basic Standard EN 61000-4-6 Date
EUT Model Name THN 10-2415WIRzzzzzz 2019-09-06
Engineer
Barometer Pressure 102.2kPa SAWYER
Temperature 25°C Equipment & Test Site
Humidity 56% FRANKONIA (Model: CIT-10/75)
Voltage/Freq. 24 Vdc
A=criteria A, B=criteria B, C=criteria C
DC Power Port
Line Under Test Range (1\1/:[;32;1 encys teps % Level Modulation ?;Vne;l SF;EtEs Comments
80% @
DC Power Port 0.15 to 80 1 10V 3s A
1kHz

Additional Notes: A=criteria A, B=criteria B, C=criteria C

International Standards Laboratory Corp.

Report Number: ISL-19LES57CE-1-MA




-51-

12.3 Test Setup Photo

International Standards Laboratory Corp. Report Number: ISL-19LESS7CE-1-MA
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13. Power Frequency Magnetic Field immunity
13.1 Test Specification and Setup

13.1.1 Test Specification

Port: Enclosure

Basic Standard: EN 61000-4-8/ IEC 61000-4-8
(details referred to Sec 1.2)

Test Level:(By manufacture reference) 100A/m , continuous

Test Level:(By manufacture reference) 1000A/m , 1 sec

Polarization: X, Y, Z

Criteria: A

Test Procedure refer to ISL QA -T4-E-S12

13.1.2 Test Setup

Induction Coil (1m x 1m)

EUT

To Power Source — —1{ AE

To Power Source

Insulation

Non-Metallic Table

13.1.3 Test Result

Performance of EUT complies with the given specification

International Standards Laboratory Corp. Report Number: ISL-19LES57CE-1-MA
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Basic Standard EN 61000-4-8 Date

EUT Model Name THN 10-2415WIRzzzzzz 2019-09-06
Engineer

Barometer Pressure 102.2kPa SAWYER

Temperature 25°C Equipment & Test Site

Humidity 56% FCC(F-1000-4-8-G-125A)

Voltage/Freq. 24 Vdc Immunity Loop: FCC

(F-100-4-8-L-1M)

A=criteria A, B=criteria B, C=criteria C

Ant'e nna Frequency (Hz) Test Level Test Duration EUT Status Comment
Polarization
X 50 100 A/m 1 Minutes A
Y 50 100 A/m 1 Minutes A
Z 50 100 A/m 1 Minutes A
X 50 1000 A/m 1 sec A
Y 50 1000 A/m 1 sec A
Z 50 1000 A/m 1 sec A

Additional Notes: A=criteria A, B=criteria B, C=criteria C

International Standards Laboratory Corp.

Report Number: ISL-19LES57CE-1-MA
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13.3 Test Setup Photo

International Standards Laboratory Corp. Report Number: ISL-19LESS7CE-1-MA



14. Appendix
14.1 Appendix A: Test Equipment

14.1.1 Test Equipment List
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Location Equipment Name |Brand Model S/N Last Cal. Next Cal.
Con03 Date Date
Conduction 03 [EMI Receiver 13 ROHDE & ESCI 101015 07/25/2019 07/25/2020
SCHWARZ
Conduction 03 [LISN 15 R&S ENV216 101335 11/22/2018 11/22/2019
Conduction 03 |LISN 22 R&S ENV216 101478 08/13/2019 08/13/2020
Conduction 03 |Conduction 03 -1 WOKEN CFD 300-NL  |Conduction [08/23/2019 08/23/2020
Cable 03 -1
Location Equipment Name (Brand Model S/N Last Cal. Next Cal.
Chamber(2 Date Date
Radiation BILOG Antenna 17 |Schwarzbeck Schwarzbeck |645 03/06/2019 03/06/2020
(Chamber02) VULB
9168+EMCI-N
-6-05
Radiation Preamplifier 25 EMCI EMC9135 980295 02/27/2019 02/27/2020
(Chamber02)
Radiation Coaxial Cable Chmb [EMC RG214U Chmb 08/23/2019 08/23/2020
(Chamber02) [02-10M-02 02-10M-02
Radiation EMI Receiver 12 ROHDE & ESCI 100804 08/14/2019 08/14/2020
(Chamber02) SCHWARZ
Location Equipment Name |Brand Model S/N Last Cal. Next Cal.
Chmb14 Date Date
Rad. Above Spectrum Analyzer [R&S FSV 40 101499 11/03/2018 11/03/2019
1GHz 25
Rad. Above  |Horn Antenna 06 ETS-Lindgren (3117 00066665 10/31/2018 10/31/2019
1GHz
Rad. Above Preamplifier 13 MITEQ JS44-0010180 1329256 11/21/2018 11/21/2019
1GHz 0-25-10P-44
Rad. Above Microwave Cable 35 |WOKEN WCBA-WCAO|Chamber 14-1({01/31/2019 01/31/2020
1GHz 4NM.SM6
Rad. Above Microwave Cable 36 [WOKEN WCBA-WCAO|Chamber 14-2(01/31/2019 01/31/2020
1GHz 4NM.SMO0.8

International Standards Laboratory Corp.
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Location Equipment Name |Brand Model S/N Last Cal. |Next Cal.
Date Date

EN61K-4-2 ESD Gun 12 EM TEST Dito P1650188689 [05/07/2019 |05/07/2020

EN61K-4-3 Broadband AR ATI1080 310698 N/A N/A
Log-Periodic
Antenna

EN61K-4-3 Horn Antenna RF-01|AR ATS700M11 |0335864 N/A N/A

G

EN61K-4-3 Amplifier AR 250W1000A (312494 N/A N/A
80Mz~1GHz 250W

EN61K-4-3 Amplifier AR 50S1G4M1 (312762 N/A N/A
800MHz~4.2GHz
50W

EN61K-4-3 Amplifier AR 35S4G8AM1 (0335752 N/A N/A
4.0~8.0GHz 35W

EN61K-4-3 Broadband Coupler|Amplifier DC6180A 0341805 N/A N/A
80M~1GHz Research

EN61K-4-3 Coaxial Cable INSULATED  |NPS-4806-23 {108599.003.01.0 [N/A N/A

60-NP3 3

EN61K-4-3 Broadband Coupler|AR DC7144A 0335226 N/A N/A
0.8G~4.26GHz

EN61K-4-3 Broadband Coupler|AR DC7350A 0335817 N/A N/A
4G~8GHz

EN61K-4-3 Signal Generator 07 [ROHDE& SMBI100A 107780 10/28/2018 {10/28/2019

SCHWARZ

EN61K-4-4 EFT and SURGE|EM TEST UCS-500 V0728102674 |02/14/2019 {02/14/2020
Test System M6B

EN61K-4-4 Capacitive Coupling|EM TEST HFK 0907-106 02/14/2019  {02/14/2020
Clamp

EN61K-4-5 CDN-UTPS ED3 EMC-PARTNER [CDN-UTP8  |1509 04/02/2019  [04/02/2020

EN61K-4-5 SURGE-TESTER  |[EMC Partner MIGO0603IN3 [523 04/02/2019  [04/02/2020

EN61K-4-6 CDN M2+M3 05 Frankonia CDN M2+M3 |A2210235/2013 |09/22/2018  [09/22/2019

EN61K-4-6 Coaxial Cable 4-6 4-6 02-1 N/A N/A
02-1

EN61K-4-6 Conducted Immunity |Frankonia CIT-10-75-D |126B1301/2014 |03/25/2019 |03/25/2020
Test System 02 C

EN61K-4-6 EM-Clamp Schaffner KEMZ-801 [19215 11/08/2018 [11/08/2019

EN61K-4-8 Magnetic Field FCC F-1000-4-8-L-|01037 05/27/2019  [06/05/2020
Immunity Loop IM

EN61K-4-8 Magnetic Field Test |FCC F-1000-4-8-G |01038 05/27/2019  {06/05/2020
Generator -125A

PS: N/A => The equipment does not need calibration.

International Standards Laboratory Corp.
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**Software for Controlling Spectrum/Receiver and Calculating Test Data

Test Item Filename Version
EN61000-4-2 N/A 2.0
EN61000-4-3 2 4.130102k
EN61000-4-4 EMC TEST 4.10
EN61000-4-5 EMC TEST 4.10
EN61000-4-6 FRANKONIA CD-LAB V5.221
EN61000-4-8 N/A

Site Filename Version Issue Date
Conduction/Radiation EZ EMC ISL-03A2 3/6/2013

International Standards Laboratory Corp.

PR AR AT
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14.2 Appendix B: Uncertainty of Measurement

The laboratory measurement uncertainty accordance with refers to CISPR 16-4-2. If Ulab
is less than or equal to Ucispr in Table 1, then the test report may either state the value of
Ulab or state that Ulab is less than Ucispr.

The coverage factor k = 2 yields approximately a 95 % level of confidence.

<Conduction 03>
AMN: £2.90dB

<Chamber 02 (10M)>

Horizontal

30MHz~200MHz: +4.69dB
200MHz~1000MHz: +4.30dB
Vertical

30MHz~200MHz: +4.65dB
200MHz~1000MHz: +4.35dB

<Chamber 14 (3M)>
1GHz~6GHz: +5.12dB

International Standards Laboratory Corp. Report Number: ISL-19LES57CE-1-MA
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(Td)

Test item Uncertainty Test item Uncertainty
EN 61000-4-2 (ESD) EN 61000-4-6 (CS)
Rise time tr = 15% CDN + 1.36dB
Peak current Ip = 6.3% EM Clamp +3.19dB
current at 30 ns = 6.3% EN 61000-4-8 (Magnetic) +6.55%
current at 60 ns = 6.3%
EN 61000-4-3 (RS) +2.19dB
EN 61000-4-4 (EFT)
voltage rise time (tr) +6.2%
peak voltage value (VP) + 8.6%
voltage pulse width (tw) +5.9%
EN 61000-4-5 (Surge)
open-circuit voltage front +1.2ps
time
open-circuit voltage peak +8.6%
value
open-circuit voltage duration +50.7us

International Standards Laboratory Corp.

Report Number: ISL-19LES57CE-1-MA
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14.3 Appendix C: Photographs of EUT

Please refer to the File of ISL-19LE557P-1-MA

International Standards Laboratory Corp. Report Number: ISL-19LES57CE-1-MA
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Issue Date: December 6, 2019
Ref. Report No.  ISL-19LES557CE35-1-MA
Product Name : THN 10 Series
Model(s) : THN 10-2410WIRzzzzzz; THN 10-2411WIRzzzzzz; THN 10-2412WIRzzzzzz;
THN 10-2413WIRzzzzzz; THN 10-2415WIRzzzzzz; THN 10-2421WIRzzzzzz7;
THN 10-2422WIRzzzzzz; THN 10-2423WIRzzzzzz; THN 10-2425WIRzzzzzz7;
THN 10-4810WIRzzzzzz; THN 10-4811WIRzzzzzz; THN 10-4812WIRzzzzzz;
THN 10-4813WIRzzzzzz; THN 10-4815WIRzzzzzz; THN 10-4821WIRzzzzzz7;
THN 10-4822WIRzzzzzz; THN 10-4823WIRzzzzzz; THN 10-4825WIRzzzz7z7;
THN 10-7210WIRzzzzzz; THN 10-7211WIRzzzzzz; THN 10-7212WIRzzzzzz;
THN 10-7213WIRzzzzzz; THN 10-7215WIRzzzzzz; THN 10-7221WIRzzzzzz7;
THN 10-7222WIRzzzzzz; THN 10-7223WIRzzzzzz; THN 10-7225WIRzzzz7z7;
z can be any alphanumeric or dash or blank

Brand : TRACO POWER
Responsible Party : TRACO ELECTRONIC AG
Address ¢ Sihlbruggstrasse 111 CH-6340 Baar Switzerland

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 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 €

EN 55032:2015+AC: 2016, CISPR 32: 2015+COR1:2016: Class A

AS/NZS CISPR 32:2015: Class A

EN 55035: 2017 and CISPR 35: 2016

EN 61000-4-2: 2009 and IEC 61000-4-2: 2008

EN 61000-4-3: 2006+A1: 2008 +A2: 2010 and

IEC 61000-4-3: 2006+A1: 2007+A2: 2010

EN 61000-4-4: 2012 and IEC 61000-4-4:2012

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

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

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 éhu / Director

1, - International Standards Laboratory Corp.

\\_:// ({TAF) []LTLAB:

TSNS remetammon No. 120, Lane 180, Hsin Ho Rd., Lung-Tan Dist., Tao Yuan City 325, Taiwan

g’ Tel: 886-3-407-1718; Fax: 886-3-407-1738



CE MARK TECHNICAL FILE
AS/NZS EMC CONSTRUCTION FILE

of

Product Name

THN 10 Series

Model

THN 10-2410WIRzzzzzz; THN 10-2411WIRzzzzzz; THN
10-2412WIRzzzzzz; THN 10-2413WIRzzzzzz; THN
10-2415WIRzzzzzz; THN 10-2421WIRzzzz7z; THN
10-2422WIRzzzzzz; THN 10-2423WIRzzzz77; THN
10-2425WIRzzzzzz; THN 10-4810WIRzzzzzz; THN
10-4811WIRzzzzzz; THN 10-4812WIRzzzz7zz; THN
10-4813WIRzzzzzz; THN 10-4815WIRzzzzzz; THN
10-4821WIRzzzzzz; THN 10-4822WIRzzzzzz; THN
10-4823WIRzzzzzz; THN 10-4825WIRzzzz7z; THN
10-7210WIRzzzzzz; THN 10-7211WIRzzzzzz; THN
10-7212WIRzzzzzz; THN 10-7213WIRzzzz77; THN
10-7215WIRzzzzzz; THN 10-7221WIRzzzz7z; THN
10-7222WIRzzzzzz; THN 10-7223WIRzzzz77; THN

10-7225WIRzzzz177;
z can be any alphanumeric or dash or blank

Brand

TRACO POWER

Contains:

1. Declaration of Conformity

2. EN 55032/CISPR 32, AS/NZS CISPR 32 EMI test report
3. EN 55035/CISPR 35, test report

4. Block Diagram and Schematics

5. Users’ manual
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Declaration of Conformity
Name of Responsible Party: TRACO ELECTRONIC AG
Address of Responsible Party:  Sihlbruggstrasse 111 CH-6340 Baar Switzerland
Declares that product: THN 10 Series

Model: THN 10-2410WIRzzzzzz; THN 10-2411WIRzzzzzz;
THN 10-2412WIRzzzzzz; THN 10-2413WIRzzzzzz;
THN 10-2415WIRzzzzzz; THN 10-2421WIRzzzzzz;
THN 10-2422WIRzzzzzz; THN 10-2423WIRzzzzzz7;
THN 10-2425WIRzzzzzz; THN 10-4810WIRzzzzzz;
THN 10-4811WIRzzzzzz; THN 10-4812WIRzzzzzz7;
THN 10-4813WIRzzzzzz; THN 10-4815WIRzzzzzz7;
THN 10-4821WIRzzzzzz; THN 10-4822WIRzzzzzz7;
THN 10-4823WIRzzzzzz; THN 10-4825WIRzzzzzz7;
THN 10-7210WIRzzzzzz; THN 10-7211WIRzzzzzz;
THN 10-7212WIRzzzzzz; THN 10-7213WIRzzzzzz;
THN 10-7215WIRzzzzzz; THN 10-7221WIRzzzzzz;
THN 10-7222WIRzzzzzz; THN 10-7223WIRzzzzzz7;
THN 10-7225WIRzzzzzz;

z can be any alphanumeric or dash or blank

Brand: TRACO POWER
Assembled by: Same as above
Address: Same as above

Conforms to the EMC Directive 2014/30/EU as attested by conformity with the
following harmonized standards:

EN 55032:2015+AC:2016, CISPR 32: 2015+COR1:2016: Class A:
Electromagnetic compatibility of multimedia equipment - Emission
requirements.

AS/NZS CISPR 32:2015: Class A: Electromagnetic compatibility of multimedia
equipment- Emission requirements

Performed Item Test Performed Deyviation Result
Conducted emissions from the AC mains power Ves No PASS
ports
Telecommgnlcatlon Port Conducted Emissions N/A N/A N/A
(asymmetric mode)
Radiated emissions at frequencies below 1 GHz Yes No PASS
Radiated emissions at frequencies above 1 GHz Yes No PASS
Radiated emissions from FM receivers N/A N/A N/A
Voltage Disturbance Emissions at Antenna N/A N/A N/A
Terminals
Differential voltage emissions N/A N/A N/A
Outdoor units of home satellite receiving systems N/A N/A N/A

<to be continued>
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EN 55035:2017 and CISPR 35:2016: Information technology

equipment-Immunity characteristics - Limits and methods of measurement.

IEC 61000-3-3:2013

low-voltage supply systems.

Standard Description Results | Criteria

EN 61000-4-2:2009 Electrostatic Discharge Pass B
IEC 61000-4-2:2008
EN 61000-4-3:2006+A1:2008 +A2:2010 Radio-Frequency, Electromagnetic Pass A
IEC 61000-4-3:2006+A1:2007+A2:2010 Field
EN 61000-4-4:2012 Electrical Fast Transient/Burst Pass B
IEC 61000-4-4:2012
EN 61000-4-5:2014+A1:2017 Surge Pass B
IEC 61000-4-5:2014+A1:2017
EN 61000-4-6:2014+AC:2015 Conductive Disturbance Pass A
IEC 61000-4-6:2013
EN 61000-4-8:2010 Power Frequency Magnetic Field Pass A
IEC 61000-4-8:2009
EN 61000-4-11:2004+A1:2017 Voltage Dips / Short Interruption
IEC 61000-4-11:2004+A1:2017 and Voltage Variation

>95% in 0.5 cycle N/A

30% in 25 cycle N/A

>95% in 250 cycle N/A

Standard Description Results

EN 61000-3-2:2014 Limits for harmonics current emissions N/A
IEC 61000-3-2:2014
EN 61000-3-3:2013 Limits for voltage fluctuations and flicker in N/A

We, TRACO ELECTRONIC AG, hereby declare that the equipment bearing the trade name
and model number specified above was tested conforming to the applicable Rules under the

most accurate measurement standards possible, and that all the necessary steps have been
taken and are in force to assure that production units of the same equipment will continue to

comply with the requirements.

TRACO ELECTRONIC AG
Date: December 6, 2019
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Declaration of Conformity
Name of Responsible Party: TRACO ELECTRONIC AG
Address of Responsible Party:  Sihlbruggstrasse 111 CH-6340 Baar Switzerland
Declares that product: THN 10 Series

Model: THN 10-2410WIRzzzzzz; THN 10-2411WIRzzzzzz;
THN 10-2412WIRzzzzzz; THN 10-2413WIRzzzzzz7;
THN 10-2415WIRzzzzzz; THN 10-2421WIRzzzzzz7;
THN 10-2422WIRzzzzzz; THN 10-2423WIRzzzz7z7;
THN 10-2425WIRzzzzzz; THN 10-4810WIRzzzzzz;
THN 10-4811WIRzzzzzz; THN 10-4812WIRzzzzzz7;
THN 10-4813WIRzzzzzz; THN 10-4815WIRzzzzzz7;
THN 10-4821WIRzzzzzz; THN 10-4822WIRzzzz7z7;
THN 10-4823WIRzzzzzz; THN 10-4825WIRzzzzzz;
THN 10-7210WIRzzzzzz; THN 10-7211WIRzzzzzz;
THN 10-7212WIRzzzzzz; THN 10-7213WIRzzzzzz;
THN 10-7215WIRzzzzzz; THN 10-7221WIRzzzzzz;
THN 10-7222WIRzzzzzz; THN 10-7223WIRzzzzzz7;
THN 10-7225WIRzzzzzz;

z can be any alphanumeric or dash or blank

Brand:
Assembled by: Same as above
Address: Same as above

Conforms to the EMI part of RCM Mark requirements as attested by conformity with
the following standards:

AS/NZS CISPR 32:2015: Class A: Electromagnetic compatibility of multimedia equipment- Emission
requirements

We, TRACO ELECTRONIC AG, hereby declare that the equipment bearing the trade name
and model number specified above was tested conforming to the applicable Rules under the
most accurate measurement standards possible, and that all the necessary steps have been
taken and are in force to assure that production units of the same equipment will continue to
comply with the requirements.

TRACO ELECTRONIC AG
Date: December 6, 2019
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Product: THN 10 Series
Model(s): THN 10-2415WIRzzzzzz

(more serial models listed on1.3 of this test report)

WTRACO
Brand: TRACO POWER POWE H

Applicant: TRACO ELECTRONIC AG

Address: Sihlbruggstrasse 111 CH-6340
Baar Switzerland

Test Performed by:

International Standards Laboratory Corp.
<LT LAB>

* Address:

No. 120, Lane 180, Hsin Ho Rd.,

Lung-Tan Dist., Tao Yuan City 325, Taiwan

*Tel: 886-3-407-1718; Fax: 886-3-407-1738

Report No.: ISL-19LESS7CE35-1-MA
Issue Date : December 6, 2019
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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

THN 10 Series

THN 10-2415WIRzzzzzz
(more serial models listed on1.3 of this test report)

TRACO POWER
TRACO ELECTRONIC AG
August 31, 2019

EMLI: refer to the date of test data
EMS: September 18, 2019

Chamber 02; Chamber 14; Conduction 03; Immunity(02
10M; 3M (abovel GHz) (EMI test)

refer to each site test data

refer to each site test data

86 kPa to 106 kPa

Conduction input power: DC 24 V

Radiation input power: DC 24 V

Immunity input power: DC 24 V

PASS

Cheryl Tung

Hosan YU

Hasan Yu

Angus (Duc

Anglg Chu / Director

International Standards Laboratory Corp. Report Number: ISL-19LES57CE35-1-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+AC:2016, CISPR 32: 2015+COR1:2016: Class A: Electromagnetic
compatibility of multimedia equipment - Emission requirements.

AS/NZS CISPR 32:2015: Class A: Electromagnetic compatibility of multimedia
equipment- Emission requirements

Performed Item Test Performed Deviation Result
Conducted emissions from the AC mains power Ves No PASS
ports
Telecommgnlcatlon Port Conducted Emissions N/A N/A N/A
(asymmetric mode)
Radiated emissions at frequencies below 1 GHz Yes No PASS
Radiated emissions at frequencies above 1 GHz Yes No PASS
Radiated emissions from FM receivers N/A N/A N/A
Voltage Disturbance Emissions at Antenna N/A N/A N/A
Terminals
Differential voltage emissions N/A N/A N/A
Outdoor units of home satellite receiving systems N/A N/A N/A

EN 55035:2017 and CISPR 35:2016: 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
EN 61000-4-3:2006+A1:2008 +A2:2010 Radio-Frequency, Electromagnetic Pass A
IEC 61000-4-3:2006+A1:2007+A2:2010 Field
EN 61000-4-4:2012 Electrical Fast Transient/Burst Pass B
IEC 61000-4-4:2012
EN 61000-4-5:2014+A1:2017 Surge Pass B
IEC 61000-4-5:2014+A1:2017
EN 61000-4-6:2014+AC:2015 Conductive Disturbance Pass A
IEC 61000-4-6:2013
EN 61000-4-8:2010 Power Frequency Magnetic Field Pass A
IEC 61000-4-8:2009
EN 61000-4-11:2004+A1:2017 Voltage Dips / Short Interruption
IEC 61000-4-11:2004+A1:2017 and Voltage Variation

>95% in 0.5 cycle N/A

30% in 25 cycle N/A

>95% in 250 cycle N/A

International Standards Laboratory Corp. Report Number: ISL-19LES57CE35-1-MA
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Standard Description Results
EN 61000-3-2:2014 Limits for harmonics current emissions N/A
IEC 61000-3-2:2014
EN 61000-3-3:2013 Limits for voltage fluctuations and flicker in N/A
IEC 61000-3-3:2013 low-voltage supply systems.

International Standards Laboratory Corp.

Report Number: ISL-19LES57CE35-1-MA
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1.2.1 Performance Criteria for Compliance: 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-19LES57CE35-1-MA
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1.3 Model Number Definition

There are more than one model number for this product, please refer the details listed below:
THN 10-2410WIRzzzzzz; THN 10-2411WIRzzzzzz; THN 10-2412WIRzzzzzz; THN
10-2413WIRzzzzzz; THN 10-2415WIRzzzzzz; THN 10-2421WIRzzzzzz; THN
10-2422WIRzzzzzz; THN 10-2423WIRzzzzzz; THN 10-2425WIRzzzzzz; THN
10-4810WIRzzzzzz; THN 10-4811WIRzzzzzz; THN 10-4812WIRzzzzzz; THN
10-4813WIRzzzzzz; THN 10-4815WIRzzzzzz; THN 10-4821WIRzzzzzz; THN
10-4822WIRzzzzzz; THN 10-4823WIRzzzzzz; THN 10-4825WIRzzzzzz; THN
10-7210WIRzzzzzz; THN 10-7211WIRzzzzzz; THN 10-7212WIRzzzzzz; THN
10-7213WIRzzzzzz; THN 10-7215WIRzzzzzz; THN 10-7221WIRzzzzzz; THN
10-7222WIRzzzzzz; THN 10-7223WIRzzzzzz; THN 10-7225WIRzzzz2z7;

z can be any alphanumeric or dash or blank

International Standards Laboratory Corp. Report Number: ISL-19LES57CE35-1-MA



1.4 Description of EUT

EUT

This report test data using the report number 19LES57CE35-1

D e

Description THN 10 Series
Condition Pre-Production
Model THN 10-2415WIRzzzzzz
(more serial models listed on1.3 of this test report)
Serial Number N/A
Highest working frequency: 395kHz
Test configuration:
Output
. Input Output Voltage
Configuration Model Name VDC VDC Cl::;l:nt
1 THN 10-2415WIRzzzzzz 24 24 420

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

Input Output | Output | With an aluminum
Configuration Model Name V][; C Voltage | Current | electrolytic capacitor
VDC mA test board
1 THN 10-2415WIRzzzzzz 24 24 420 No

For Electrical Fa

st transients/burst immunity & Surge Immunity test m

ode

Input Output | Output | With an aluminum
Configuration Model Name V]l; C Voltage | Current | electrolytic capacitor
VDC mA test board
1 THN 10-2415WIRzzzzzz 24 24 420 Yes

International Standards Laboratory Corp.

Report Number: ISL-19LES57CE35-1-MA
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Different Model list:

Model Name Inlgit]) l}:a)nge Outl(){lz;) \é(;ltage Output Culkl;ﬁr:)@Full Load
10-241 (?\I;fglzzzzzz 9~36 3.3 3000
10-241 E\I;fglzzzzzz 9~36 5 2000
10-241 ;\I?;I/?II{ZZZZZZ 9~36 12 830
10-241;\%?[1{222222 9~36 15 670
10-241 ;l“\%g{zzzzzz 9~36 24 420
10-242 E\g?[]{zzzzzz 9~36 +5 +1000
1 0-2425\%?[1{222222 9~36 +12 +416
1 0-2425\1;17?111222222 9~36 +15 +333
1 0-2425\?7?111222222 9~36 +24 +210
10-481 (?\I;fglzzzzzz 18~75 3.3 3000
10-481 E\I;fglzzzzzz 18~75 S 2000
10-4815\%&1{222222 18 ~75 12 830
10-481;\%?[1{222222 18 ~75 15 670
10-481 ;l“\%g{zzzzzz 18 ~75 24 420
10-482 E\g?[]{zzzzzz 18 ~75 +5 +1000
1 0-4825\%?[1{222222 18 ~75 +12 +416
10-4825\17\{7?111222222 18~75 +15 +333
10-482;17\{7?111222222 18~75 +24 +210

International Standards Laboratory Corp. Report Number: ISL-19LES57CE35-1-MA
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Model Name Inlgit]) l}:a)nge Outl(){lz;) \é(;ltage Output Culkl;ﬁr:)@Full Load
10-721 (?\I;fglzzzzzz 36~ 160 3.3 3000
10-721 E\;Iglzzzzzz 36~ 160 S 2000
10-721;\17%\111222222 36~ 160 12 830
10-721;\%?[1{222222 36~ 160 15 670
10-721;1“\%?[1{222222 36~ 160 24 420
10-722 E\g?[]{zzzzzz 36~ 160 +5 +1000
1 0-7225\%?[1{222222 36 ~ 160 +12 +416
10-722;\%?[1{222222 36~ 160 +15 +333
1 0-7225\?7?111222222 36~ 160 +24 +210

z can be any alphanumeric or dash or blank

EMI Noise Source:

Please refer to the technical documents.
EMI Solution:

Please refer to the technical documents.

International Standards Laboratory Corp. Report Number: ISL-19LES57CE35-1-MA




1.5 Description of Support Equipment

A S,

No Unit Model Brand Power Cord FCC ID
Serial No.
GPD-4050D GwW )
1 DC Power Source S/N: N/A INSTEK Non-shielded | FCC DOC
N/A
2 Dummy Load S/N: N/A N/A N/A N/A

International Standards Laboratory Corp.

Report Number: ISL-19LES57CE35-1-MA
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2. Power Main Port Conducted Emissions
2.1 Test Setup and Procedure

2.1.1 Test Setup

0,1 m

N 0,4 m to vertical reference ground plane T e
“ertical reference ground plane — 2 g i
AMMs bonded to a reference ground plans \\

IEC O18/12

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 LISN which has the Impedance (50ohm/50uH) vs.
Frequency Characteristic in accordance with the standard. Power to the LISNs 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 LISN through a ganged, metal power outlet box which is bonded to the
ground plane at the LISN.

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 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-19LES57CE35-1-MA



2.1.4 Limit

-11-

T e

Conducted emissions from the DC mains power ports of Class A equipment:

Frequency QP AV
MHz dB(uV) dB(uV)

0.15-0.50 79 66
5.0-30 73 60

Note: The lower limit shall apply at the transition frequencies

Conducted emissions from the DC 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

Customers require testing for DC products, non-regulatory requirements.

International Standards Laboratory Corp.

Report Number: ISL-19LES57CE35-1-MA



2.2 Conduction Test Data: Configuration 1
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Internatcnal Standards Labommory

-Live
Address:No. 120, Lane 180, Hsin Ho Rd., Lung-Tan Dist,,
Tao Yuan City 325, Taiwan.
Tel:03-3071718
Conducted Emission Measurement operator:  Martin Lin
Date: 2019/9/3 Temperature: 26
0N dhuy Humidity: 60 %
Limit- —
au AVE: o
80
T [ [
]
50
3 1
sn
40
0 ‘
20 J' J L( w u
ALy
. Wt AW L P
nn
n 150 ns ] 5 0 ann
Site: Conduction 03 Phase: L1
No. | Frequency | oP_R AVG_R | Correct apP apP aP AVG AVG AVG
Factor Emission Limit Margin Emission Limit Margin
(MHz) {dBuv) (dBuv) (dB) {dBuV) (dBuv) (dB) (dBuV) (dBuV) (dB)
1] 0.354 49.26 | 49.53 | 10.14 | 59.40 | 79.00 | -19.60 | 59.67 | 66.00 | -6.33
2 | 0.710 44.79 | 45.01 10.17 | 54.96 | 73.00 | -18.04 | 55.18 | 60.00 -4.82 |
3 1.062 40.45 | 40.73 | 10.17 | 50.62 | 73.00 | -22.38 | 50.90 | 60.00 | -9.10
41 1.770 41.46 | 41.70 10.21 51.67 | 73.00 | -21.33 | 51.91 60.00 -8.09
5 2.830 39.93 | 40.20 | 10.27 | 50.20 | 73.00 | -22.80 | 50.47 | 60.00 | -9.53 |
6 | 3.890 40.57 | 40.65 10.31 50.88 | 73.00 | -22.12 | 50.96 | 60.00 -9.04
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-19LES57CE35-1-MA
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- Neutral
Address:No. 120, Lane 180, Hsin Ho Rd., Lung-Tan Dist.,
Tao Yuan City 325, Taiwan.
Tel:03-4071718
Conducted Emission Measurement operator:  Martin Lin
Date: 2019/93 Temperatura: 26 C
10A0  dNuV Humidity: 60 %
imt: —
90 AVE: -
&0
T [ [
w
. il
* & k] 4 55
L] ] ’
a0 ! | VN
kli] e ‘ | : l I
ANEIN Ty !
20 [ufed l | L ! 1] |
\( W 'f\‘.-'"ﬁ'lql i '1_ MJW\J\' \‘u‘f L M fjl"'" UEH’ 1 -J]l' JJ
0
nn
0150 ns [Mi17] 5 30 nnn
Site: Conduction 03 Phase: N
No. Frequency QP_R AVG_R Corract apP aP QP AVG AVG AVG
- Factor Emission Limit Margin Emission Limit Margin
(MHz) (dBuv) (dBuV) (dB) (dBuV) (dBuV) (dB) (dBuV) (dBuV) (dB)
1] 0.354 49.86 | 50.13 | 10.14 | 60.00 | 79.00 | -19.00 | 60.27 | 66.00 | -5.73
2 | 0.706 45.46 | 45.72 10.17 | 55.63 | 73.00 | -17.37 | 55.89 | 60.00 | -4.11
3] 1.062 | 4255 | 42.83 | 10.18 | 52.73 | 73.00 | -20.27 | 53.01 | 60.00 | -6.99
41 1.414 43.04 | 43.30 10.20 | 53.24 | 73.00 | -19.76 | 53.50 | 60.00 -6.50
513890 | 4242 | 4255 | 10.31 | 52.73 | 73.00 | -20.27 | 52.86 | 60.00 | -7.14
61 4.246 42.47 | 42.61 10.32 | 52.79 | 73.00 | -20.21 | 52.93 | 60.00 | -7.07
7| 4954 42.91 | 42.84 10.35 | 53.26 | 73.00 | -19.74 | 53.19 | 60.00 | -6.81
8 | 6.014 42.51 | 42.73 10.39 | 52.90 | 73.00 | -20.10 | 53.12 | 60.00 | -6.88
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-19LES57CE35-1-MA



-14- MEHERHERAS

Intermatcnal Standards Labormtory

2.3 Test Setup Photo

Front View

International Standards Laboratory Corp. Report Number: ISL-19LESS7CE35-1-MA
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Intermatcnal Standards Labormtory

Back View

International Standards Laboratory Corp. Report Number: ISL-19LESS7CE35-1-MA
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3. Telecommunication Port Conducted Emissions

3.1 Test Setup and Procedure

3.1.1 Test Setup

[ e
=

0,1 m
=08 m EUT/AE 0,1 m

to other PsU = L
metalfic = - —
: EUTIAE " B ———
/|R————"—‘ﬂ_‘“____t-"r = T EUT/AE p e
Cable o —— = i
AE it 0.3m = —=a
iy ey — =
& ! B v e o -
7

Wertical reference ground plane

)L ‘/I\ An
— o K
- 0,4 m fo vertical reference ground plane T

AMNs bonded to a reference ground plans

EC 01842

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
requirements.

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

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

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-19LES57CE35-1-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.

T e

Frequency Class A Class_ A
. . Detector type / . . D
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 CVPp 84-74 40-30
0.5-30 and current probe Average /9 kHz 74 30
0.15-0.5 . 53-43
0,530 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.

Frequency Class B Class B
range Coupling device D(]ejteczlor .td};l})le / voltage limits | current limits
MHz anawi dB(uV) dB(uA)

0.15-0.5 . 84-74
0.5-30 AAN Quasi Peak / 9 kHz 7 "
0.15-0.5 74-64
0,530 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 CVPpP 74-64 30-20
0.5-30 and current probe Average /9 kHz 64 20
0.15-0.5 . 40-30
0,530 Current Probe Quasi Peak / 9 kHz " 30
0.15-0.5 30-20
0,530 Current Probe Average / 9 kHz 20

**Remarks: It is not necessary to be tested on this item.
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4. Radiated Disturbance Emissions
4.1 Test Setup and Procedure

4.1.1 Test Setup

01m

ARG ERAS]

Intematcnal Standards Labormtory

Turntable
s /Test table
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.’/ antenna calibration
// ‘\‘\ Boundary of EUT 4
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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 ?34B (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 open site or 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 open field sites or 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 requirements.

The highest internal source of an EUT is defined as the highest frequency generated or used within
the EUT or on which the EUT operates or tunes.

If the highest frequency of the internal sources of the EUT is less than 108 MHz, the measurement
shall only be made up to 1 GHz.

If the highest frequency of the internal sources of the EUT is between 108 MHz and 500 MHz, the
measurement shall only be made up to 2 GHz.

If the highest frequency of the internal sources of the EUT is between 500 MHz and 1 GHz, the
measurement shall only be made up to 5 GHz.

If the highest frequency of the internal sources of the EUT is above 1 GHz, the measurement shall
be made up to 5 times the highest frequency or 6 GHz, whichever is less.

International Standards Laboratory Corp. Report Number: ISL-19LES57CE35-1-MA
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4.1.3 Spectrum Analyzer Configuration (for the frequencies tested)

30MHz--1000MHz
Quasi-Peak Mode
120kHz

Frequency Range:
Detector Function:
Resolution Bandwidth:

Frequency Range: Above 1 GHz to 6 GHz

Detector Function: Peak/Average Mode
Resolution Bandwidth: IMHz
4.2 Limit

Radiated emissions at frequencies up to 1 GHz for Class_A equipment:

Measurement Class_A limits dB(uV/m)
Frequency range Distance Detector type /
MHz 18 b OATS/SAC
m bandwidth
30-230 10 40
230-1000 Quasi Peak / 47
30-230 3 120 kHz 50
230-1000 57

Radiated emissions at frequencies above 1 GHz for Class A equipment:

Measurement Class_A limits dB(uV/m)
Frequ;;llﬁl}; e Distance Detector type / FSOATS
m bandwidth
1000-3000 Average / 56
3000-6000 3 IMHz 60
1000-3000 Peak / 76
3000-6000 IMHz 80

Radiated emissions

at frequencies up to 1 GHz for Class B equipment:

Measurement Class_B limits dB(uV/m)
Frequency range Distance Detector type /
MHz 18 p OATS/SAC
m bandwidth
30-230 10 30
230-1000 Quasi Peak / 37
30-230 3 120 kHz 40
230-1000 47

International Standards Laboratory Corp.
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Radiated emissions at frequencies above 1 GHz for Class B equipment:
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T e

Measurement Class_B limits dB(uV/m)
Frequ;;llﬁl}; e Distance Detector type / FSOATS
m bandwidth
1000-3000 Average / 50
3000-6000 3 IMHz 54
1000-3000 Peak / 70
3000-6000 IMHz 74

Radiated emissions from FM receivers:

Measurement Class_B limits dB(uV/m)
Frequi/r[llcq}; range o Detector type / Fundamental Harmonics
m bandwidth OATS/SAC OATS/SAC
30-230 42
230-300 10 50 42
300-1000 Quasi Peak / 46
30-230 120 kHz 52
230-300 3 60 52
300-1000 56
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4.3 Radiation Test Data: Configuration 1
- Radiated Emissions (Horizontal)

@D

Address:No. 120, Lane 180, Hsin Ho Rd., Lung-Tan Dist.,
Tao Yuan City 325, Taiwan.
Tel:03-4071718

Radiated Emission Measurement Operator: Reyes
Temperature: 26 C

Date: 2019/9/3
D00 dNuiim € Humidity: 60 %
Limit- —

90 ‘ Margin:

a0

mw

L]

sn

40 T

! | \ 2 3
5
a | I | i
[‘\ | b lu"‘l-h’ .w‘.*)“lmi\#“‘mm ik
n W Fa b A e
L,n-’d\\lm q ,){‘va _,f\"“if ll,ﬂ\’“JLl‘J
n A r.r""
an
mnmn 17700 274 00 32100 41000 51500 61200 709 a0 anG. 0o 1000 06 MH>
Site :  Chamber 02
Polarization: Horizontal
Frequency RX_R Caorract Emission Limit Margin Ant.Pos | Tab.Pos
iy {MHz) (dBuV) | Factor{dB/m) | (dBuVim) (dBuV/m) (dB) {em) (deg.) Detector

1 399.57 47.14 -12.14 35.00 47.00 -12.00 200 33 peak
2 549.92 41.89 -9.33 32.56 47.00 -14.44 300 295 peak
3 575.14 42.74 -8.59 3415 47.00 -12.85 400 300 peak
4 600.36 45.28 -7.73 37.55 47.00 -9.45 400 163 peak
5 825.40 33.89 -4.17 29.72 47.00 -17.28 300 258 peak
6 941.80 31.80 -2.49 29.31 47.00 -17.69 200 359 peak

* Note:

Margin = Emission — Limit
Emission = Radiated Amplitude + Correct Factor

Correct Factor = Antenna Correction Factor + Cable Loss — Pre-Amplifier Gain
A margin of -8dB means that the emission is 8dB below the limit

Antenna Distance: 10 meters

Below 1GHz test, if the peak measured value meets the QP limit, it is unnecessary to perform the QP measurement.
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@D

-23- e FER R A RAS

Internatcnal Standards Labommory

Address:No. 120, Lane 180, Hsin Ho Rd., Lung-Tan Dist.,
Tao Yuan City 325, Taiwan.
Tel:03-4071718

Radiated Emission Measurement Operator:  Juanwei
Temperature: 26 C

Date: 2019/9/4
h0a e ® Humidity: 60 %
| imit —_

a AVE: —

30 I

n

(1]

5n

T

m

0

n

in

an

1000 A0N 1500 00 200000 2500 00 000 o A500 A0 ANDN ASON A0 S0nn M GO0 N0 MU >
Site : Chamber 14
Polarization: Horizontal
F RX_R Carrect Emission Limit Margin Ant.Pos | Tab.Pos
i 'T:I!‘:zr;q (dBuY) | Factor(dBim) | (dBuVim) | (dBuVim) (dB) (cm) (deg.) | Detector

1 1200.00 60.07 -15.62 44.45 76.00 -31.55 229 0 peak
2 1275.00 58.06 -15.36 42.70 76.00 -33.30 200 344 peak
3 1400.00 59.67 -15.78 43.89 76.00 -32.11 200 332 peak
4 1525.00 60.59 -16.25 4434 76.00 -31.66 200 326 peak
5 1575.00 61.05 -16.02 45.03 76.00 -30.97 200 342 peak
6 1650.00 58.68 -15.14 43.54 76.00 -32.46 146 360 peak

* Note:

Margin = Emission — Limit
Emission = Radiated Amplitude + Correct Factor

Correct Factor = Antenna Correction Factor + Cable Loss — Pre-Amplifier Gain
A margin of -8dB means that the emission is 8dB below the limit

Antenna Distance

: 3 meters

Above 1GHz test, if the peak measured value meets the average limit, it is unnecessary to perform the average measurement.
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-Radiated Emissions (Vertical)

@D

Address:No. 120, Lane 180, Hsin Ho Rd., Lung-Tan Dist.,
Tao Yuan City 325, Taiwan.
Tel:03-4071718

IDNA  dfubdm

Ju

n

(1]

sn

in

m

in

Radiated Emission Measurement ?perﬂtnrt: Rey;.'; "
; emperature:
Date: 2019/9/3
Humidity: 60 %

——]

| A |
Hr\"\ ‘L { kﬁ{\ﬂu\} Iﬂll('w‘\.L, /1 il}.“",.w

Limit —_—

[
x

M@MMI- WHOA N e Y

£

30 Onn 127 00 234 00 a2 0 Alf i S15 0f [ e i1 A nh NG N WMII:
Site :  Chamber 02
Polarization: Vertical
Frequency RX_R Caorract Emission Limit Margin Ant.Pos | Tab.Pos
. {MHz) ({dBuV) | Factor{dBim) | (dBuVim) (dBuV/m) (dB) {em) (deg.) Detector
1 53.28 45.57 -17.00 2B.57 40.00 -11.43 100 317 peak
2 136.70 47.67 -17.06 30.61 40.00 -9.39 100 78 peak
3 400.54 47.52 -12.12 35.40 47.00 -11.60 400 130 peak
4 524.70 44.81 -9.58 35.23 47.00 -11.77 100 27 peak
5 575.14 45.09 -8.59 36.50 47.00 -10.50 100 267 peak
6 600.36 46.25 -7.73 38.52 47.00 -8.48 100 13 peak
T 800.18 38.61 -4.48 34.13 47.00 -12.87 100 109 peak
B8 906.88 43.87 -3.05 40.82 47.00 -6.18 100 60 peak

* Note:

Margin = Emission — Limit
Emission = Radiated Amplitude + Correct Factor

Correct Factor = Antenna Correction Factor + Cable Loss — Pre-Amplifier Gain
A margin of -8dB means that the emission is 8dB below the limit

Antenna Distance: 10 meters

Below 1GHz test, if the peak measured value meets the QP limit, it is unnecessary to perform the QP measurement.
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Address:No. 120, Lane 180, Hsin Ho Rd., Lung-Tan Dist.,
Tao Yuan City 325, Taiwan.
Tel:03-4071718

Radiated Emission Measurement Operator:  Juanwei
Temperature: 26 C

Date: 2019/9/4
1000 dNuW/m = Humidity: 60 %
| it _—

4 AV —

a0 I

fall

(11}

50

1 2 4 Gg

I

n

n

in

an

1n0n And 1500 00 2000 oh 2500 0 A0 oh 500 A0 ANAT ASON A0 SN MW GO0 00 MU
Site :  Chamber 14
Polarization: Vertical
F RX_R Carrect Emission Limit Margin Ant.Pos | Tab.Pos
Mk 'T;I!‘:zr;q (dBuY) | Factor(dBim) | (dBuVim) | (dBuVim) (dB) (em) (deg.) | Detector
1 1200.00 59.25 -15.62 43.63 76.00 -32.37 100 318 peak
2 1600.00 57.82 -15.86 41.96 76.00 -34.04 193 360 peak
3 2465.00 55.16 -11.76 43.40 76.00 -32.60 181 360 peak
4 2600.00 53.81 -11.38 4243 76.00 -33.57 139 360 peak
5 2950.00 53.00 -11.15 41.85 76.00 -34.15 176 360 peak
6 3000.00 52.26 -11.04 41.22 76.00 -34.78 200 317 peak
* Note:
Margin = Emission — Limit

Emission = Radiated Amplitude + Correct Factor
Correct Factor = Antenna Correction Factor + Cable Loss — Pre-Amplifier Gain
A margin of -8dB means that the emission is 8dB below the limit

Antenna Distance

. 3 meters

Above 1GHz test, if the peak measured value meets the average limit, it is unnecessary to perform the average measurement.
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4.4 Test Setup Photo
Front View (30MHz~1GHz)

N |

Back View (30MHz~1GHz)

International Standards Laboratory Corp. Report Number: ISL-19LESS7CE35-1-MA



-27- BENERHARAS)

..................................

Front View (above 1GHz)
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5. Voltage Disturbance Emissions at Antenna Terminals
5.1 Test Setup and Procedure

5.1.1 Test Setup

Peripheral
Coaxial 75Q/50Q
EUT Cable Matching Network o
Combining
Network Test Receiver
Auxiliary Signal Coaxial 75Q/50Q
Generator Cable Matching Network
Standard Signal
Generator 509/759 750/500
| ISN ISN
Coaxial
Cable Connecting Receiver
Network
Auxiliary Signal 75Q/50
Generator Q
Coaxial Cable ISN

5.1.2 Test Procedure

The output level of the auxiliary signal generator was set to 70dBuV at the EUT antenna terminal
with 75 ohms impedance with an un-modulated carrier.

The highest emissions 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 power of
EUT was switched off to make sure the emission was not contributed by the auxiliary signal
generator. While doing so, the interconnecting cables and major parts of the system were moved
around to maximize the emission.

5.1.3 EMI Receiver Configuration (for the frequencies tested)

Frequency Range: 30MHz-2150MHz
Detector Function: Quasi-Peak Mode
Resolution Bandwidth: 120kHz

International Standards Laboratory Corp. Report Number: ISL-19LES57CE35-1-MA
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5.1.4 Limit
Applicable to:
1. TV broadcast receiver tuner ports with an accessible connector.
2. RF modulator output ports.
3. FM broadcast receiver tuner ports with an accessible connector.
Table Frequency Detector type/ Class B limits Applicability
clause range bandwidth dB(uV) 75 0
MHz
Other Local Local
Oscillator Oscillator
Fundamental Harmonics
A12.1 30 - 950 46 46 46 See a)
For frequencies
950 - 2 150 21 GHz 46 54 54
A122 950 - 2 150 . 46 54 54 See b)
Quasi Peak/
A12.3 30 - 300 120 kHz 46 54 50 See ¢)
300 - 1 00O 52
A12.4 30 — 300 For frequencies 46 66 59 See d)
21 GHz
300 - 1 00O 52
Peak/
A125 30 — 950 1 MHz 46 76 46 See e)
950 — 2 150 nfa 54
a) Television receivers (analogue or digital), video recorders and PC TV broadcast receiver tuner cards working in
channels between 30 MHz and 1 GHz, and digital audio receivers.
b) Tuner units (not the LNB) for satellite signal reception.
c) Freguency modulation audio receivers and PC tuner cards.
d) Frequency modulation car radios.
e) Applicable to EUTs with RF modulator output ports (for example DVD equipment, video recorders, camcorders
and decoders etc.) designed to connect to TV broadcast receiver tuner ports.

**Remarks: It is not necessary to be tested on this item.
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6. Differential Voltage Emissions

6.1 Test Setup and Procedure

6.1.1 Test Setup

To Power Source To Receiver
EUT RF out
D — >

6.1.2 Test Procedure

The output level of the auxiliary signal generator was set to 70dBuV at the EUT antenna terminal
with 75 ohms impedance with an un-modulated carrier.

The highest emissions 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 power of
EUT was switched off to make sure the emission was not contributed by the auxiliary signal
generator. While doing so, the interconnecting cables and major parts of the system were moved
around to maximize the emission.

6.1.3 EMI Receiver Configuration (for the frequencies tested)

Frequency Range: 30MHz-2150MHz
Detector Function: Quasi-Peak Mode
Resolution Bandwidth: 120kHz

International Standards Laboratory Corp. Report Number: ISL-19LES57CE35-1-MA
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6.1.4 Limit
Applicable to:
1. TV broadcast receiver tuner ports with an accessible connector.
2. RF modulator output ports.
3. FM broadcast receiver tuner ports with an accessible connector.
Table Frequency Detector type/ Class B limits Applicability
clause range bandwidth dB(uV) 75 0
MHz
Other Local Local
Oscillator Oscillator
Fundamental Harmonics
A12.1 30 - 950 46 46 46 See a)
For frequencies
950 - 2 150 21 GHz 46 54 54
A122 950 - 2 150 . 46 54 54 See b)
Quasi Peak/
A12.3 30 - 300 120 kHz 46 54 50 See ¢)
300 - 1 00O 52
A12.4 30 — 300 For frequencies 46 66 59 See d)
21 GHz
300 - 1 00O 52
Peak/
A125 30 — 950 1 MHz 46 76 46 See e)
950 — 2 150 nfa 54
a) Television receivers (analogue or digital), video recorders and PC TV broadcast receiver tuner cards working in
channels between 30 MHz and 1 GHz, and digital audio receivers.
b) Tuner units (not the LNB) for satellite signal reception.
c) Freguency modulation audio receivers and PC tuner cards.
d) Frequency modulation car radios.
e) Applicable to EUTs with RF modulator output ports (for example DVD equipment, video recorders, camcorders
and decoders etc.) designed to connect to TV broadcast receiver tuner ports.

**Remarks: It is not necessary to be tested on this item.
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7. Outdoor units of home satellite receiving systems

7.1 Test Setup and Procedure

7.1.1 Test Setup

RF cable to power

Table top wview supply and analyzer

Table front wiew

Position of antznna with
wanted =ignal

RF cable to wanted

" =signal generator

Description of £7° of the main beam axis of the
EUT

Measurement arrangements of transmit antenna
for the wanted signal

7.1.2 Test Procedure

The input signal shall be adjusted to get the maximum rated output level from the EUT. For the
measurement in the frequency range from 30 MHz to 18 GHz the input signal shall be adjusted so

that the output frequency is within this freque

ncy range. For the measurement in the frequency

range above 1 GHz, the frequency of the input signal shall be adjusted in such a way that the EUT is
measured, as a minimum, at the lowest, middle and highest rated output frequency within the

measured frequency range.

7.1.3 Spectrum Analyzer Configuration (for

the frequencies tested)

Frequency Range: 30MHz--1000MHz
Detector Function: Quasi-Peak Mode
Resolution Bandwidth: 120kHz

Frequency Range: Above 1000MHz
Detector Function: Peak/Average Mode
Resolution Bandwidth: IMHz

International Standards Laboratory Corp.
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7.1.4 Limit
Tahle Frequency Measurem ent Class B Applicable to
Clause Range . " Limits
MHZ Facility Distance Detector type /
(see Table A.1) m Bandwidth
AT 30to 1000 SAC S QATS Y See Cluasi Peak f See
FAR Tahle & 4 120 kHz Tahble A 4
AT 2 1 000 to 2 300 FSOATS 3 Average /1 MHz al LD leakage and
dB(pwim) | spurious radiated
emissions from the EUT,
2500to 18 000 B4 in the region outside +7°
dB(uYIm) | of the main beam axis.
See Figure H.1
AT .3 1 000 to 18 000 FSOATS 3 Average /1 MHz 37 LD leakage from the
dB(uY/m) | EUT, in the region within
+7° of the main beam
AT.4 1 000to 18 000 Conducted nia Average /1 MHz 3a axis. See Figure H.1
(Clause H.4) dBpy
For details of the EUT configuration, see Annex H.
For radiated emissions measurements at frequencies up to 1 GHz, the requirements defined in Tahle A .4 shall he
satisfied.
Apply the appropriate limits across the entire frequency range.
Apply the limits defined in table Clause A7.1 and A7.2. Also apply the limits defined in either table Clause A7.3 or AT 4.

**Remarks: It is not necessary to be tested on this item.
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8. Electrostatic discharge (ESD) immunity

8.1 Test Specification and Setup

8.1.1 Test Specification

Port:

Enclosure

Basic Standard:

EN 61000-4-2/ IEC 61000-4-2
(details referred to Sec 1.2)

T e

Test Level: Air  +/-2kV,+/-4kV, +/-8kV
Contact +/-4kV, +/- 6 kV
Criteria: B

Test Procedure

refer to ISL QA -T4-E-S7

Selected Test Point

Air: discharges were applied to slots, aperture or insulating surfaces. 10 single air
discharges were applied to each selected points.

Contact: Total 200 discharges minimum were to the selected contact points.

Indirect Contact Points: 25 discharges were applied to center of one edge of VCP and each
EUT side of HCP with 10 cm away from EUT.

8.1.2 Test Setup

EUT is 1m from the wall and other metallic structure. When Battery test mode is needed, a cable
with one 470KQ resister at two rare ends is connected from metallic part of EUT and screwed to

HCP.

10cm

EUT

470KQ

8.1.3 Test Result

Ground reference Plane

VCP: 0.5m x 0.5m

0.5mm insulation

HCP: 1.6m x 0.8m
Non-Metallic Table

470KQ2

Performance of EUT complies with the given specification

International Standards Laboratory Corp.
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Basic Standard EN 61000-4-2 Date

EUT Model Name THN 10-2415WIRzzzzzz 2019-09-10
Engineer

Barometer Pressure 102.2kPa SAWYER

Temperature 25°C Equipment & Test Site

Humidity 56% EM TEST(Model: Dito)

Voltage/Freq. 24 Vdc

A=criteria A, B=criteria B, C=criteria C

point.

—Blue arrow represent Air discharge point

—Red arrow represent Contact discharge point
ND=No Discharge (No Arcing); Meets criteria but unable to obtain an electrostatic discharge (ESD) at this test

X=EUT DOES NOT meet the acceptance criteria
A=criteria A, B=criteria B, C=criteria C

Contact Discharge Voltage kV 25 Discharge @ 1 PPS
Test Location +4 | -4 [ +6 | -6 Comments
1 ND | ND | ND | ND
2 ND | ND | ND | ND
3 ND | ND | ND | ND
4 ND | ND | ND | ND
5 ND | ND | ND | ND
Air Discharge Voltage kV 10 Discharge @ 1 PPS
Test Location +2 | -2 | +4 | 4 | +8 | -8 Comments
1 ND | ND | ND [ ND | A A
2 ND | ND | ND [ ND | A A
3 ND |[ND |[ND|ND | A A
4 ND | ND | ND [ ND | A A
5 ND |ND |[ND|ND | A A
Indirect Discharge Voltage kV 25 Discharge @ 1 PPS
Test Location +4 | -4 [ +6 | -6 Comments
VCP Front A A A A
VCP Right A A A A
VCP Left A A A A
VCP Back A A A A
Test Location +4 | -4 [ +6 | -6 Comments
HCP Front A A A A
HCP Right A A A A
HCP Left A A A A
HCP Back A A A A

Additional Notes: A=criteria A, B=criteria B, C=criteria C

International Standards Laboratory Corp.
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8.3 Test Point
Red arrow lines indicate the contact points, and blue arrow lines indicate the air points.

Figure1:  Test Point Assignments Discharge:

Figure2:  Test Point Assignments Discharge:

International Standards Laboratory Corp. Report Number: ISL-19LES57CE35-1-MA
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8.4 Test Setup Photo
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9. Radio-Frequency, Electromagnetic Field immunity

9.1 Test Specification and Setup

9.1.1 Test Specification

Port:

Enclosure

Basic Standard:

EN 61000-4-3/ IEC 61000-4-3
(details referred to Sec 1.2)

Test Level:

10 V/m

Modulation:

AM 1kHz 80%

Frequency range:

80 MHz~1 GHz
1800MHz, 2600MHz, 3500MHz,
5000MHz

Frequency Step:

1% of last step frequency

T e

Dwell time: 3s

Polarization: Vertical and Horizontal

EUT Azimuth Angle DXJo° [X190° [X]180° [X]270°
Criteria: A

Test Procedure refer to ISL QA -T4-E-S8

9.1.2 Test Setup

The field sensor is placed at one calibration grid point to check the intensity of the established
fields on both polarizations. EUT is adjusted to have each side of EUT face coincident with the
calibration plane. A CCD camera and speakers are used to monitor the condition of EUT for
the performance judgment.

C_1

Antenna
Tower

Full Anechoic Chamber

Antenna

EUT

; ; To Decouplier
Probe F—» To Control PC I ! X ! ':I—>
M /\ | T

I ] Antenna to
< < turntable 4
3m

80cm| |

(@)

Turntable

Metal Full Soldered Ground Plane

Signal
Generator

Meter

Control PC Amplifier Decouplier

9.1.3 Test Result
Performance of EUT complies with the given specification

International Standards Laboratory Corp. Report Number: ISL-19LES57CE35-1-MA



9.2 Test Data: Configuration 1

-39-

o i e e

Basic Standard EN 61000-4-3 Date
EUT Model Name THN 10-2415WIRzzzzzz 2019-09-18
Engineer
Barometer Pressure 102.2kPa SAWYER
Temperature 25°C Equipment & Test Site
Humidity 56% Chamber 04
Voltage/Freq. 24 Vdc
A=criteria A, B=criteria B, C=criteria C
EUT Frequency Dwell Modulation Level Antenna EUT Comments
Angle g\j‘{rﬁge) Steps % | time (V/m) | Polarization | Status
z
o 80% @ .
0°(front) 80-1000 1 3s 1KH> 10 Vertical A
5 80% @ .
90°(left) 80-1000 1 3s 1KLLy 10 Vertical A
o 80% @ .
180°(back) 80-1000 1 3s 1KLLy 10 Vertical A
o 80% @ .
270°(right) 80-1000 1 3s 1KLLy 10 Vertical A
o 80% @ .
0°(front) 80-1000 1 3s 1KLLy 10 Horizontal A
5 80% @ .
90°(left) 80-1000 1 3s 1KLLy 10 Horizontal A
o 80% @ .
180°(back) 80-1000 1 3s 1KLLy 10 Horizontal A
0
270°(right) | 80-1000 1 3 S?k/l"{g@ 10 | Horizontal | A
o 80% @ .
0°(front) 1800 1 3s 1KH> 10 Vertical A
5 80% @ .
90°(left) 1800 1 3s 1KH2 10 Vertical A
o 80% @ .
180°(back) 1800 1 3s 1KH> 10 Vertical A
o 80% @ .
270°(right) 1800 1 3s 1KH> 10 Vertical A
o 80% @ .
0°(front) 1800 1 3s 1kHz 10 Horizontal A
5 80% @ .
90°(left) 1800 1 3s 1KLLy 10 Horizontal A
o 80% @ .
180°(back) 1800 1 3s 1KLLy 10 Horizontal A
o 80% @ .
270°(right) 1800 1 3s 1kHz 10 Horizontal A
o 80% @ .
0°(front) 2600 1 3s 1KLLy 10 Vertical A
o 80% @ .
90°(left) 2600 1 3s 1KLLy 10 Vertical A
o 80% @ .
180°(back) 2600 1 3s 1KH> 10 Vertical A
o 80% @ .
270°(right) 2600 1 3s 1KH> 10 Vertical A

International Standards Laboratory Corp.
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[EUT Ranlgzequency D.W ell Modulation Level Ant.e mna EUT Comments
ngle (MHz) Steps % | time (V/m) | Polarization | Status
0°(front) 2600 1 3s 8?;/1(){? 10 Horizontal A
90°(left) 2600 1 3s 8?;/1(){? 10 Horizontal A
180°(back) | 2600 1 3s S0% @ 10 | Horizontal | A
270°(right) 2600 1 3s 8?1(;/;12@ 10 Horizontal A
0°(front) 3500 1 3s 8?1(;/;12@ 10 Vertical A
90°(left) 3500 1 3s 8?1(;/;12@ 10 Vertical A
180°(back) 3500 1 3s 8?1(;/;12@ 10 Vertical A
270°(right) | 3500 1 3s 8%"3 10 | Vertical A
0°(front) 3500 1 3s 8?;/1(){? 10 Horizontal A
90°(left) 3500 1 3s 8?;/1(){? 10 Horizontal A
180°(back) 3500 1 3s 8?;/1(){? 10 Horizontal A
270°(right) 3500 1 3s 8?;/1(){? 10 Horizontal A
0°(front) 5000 1 3s 8?;/1(){? 10 Vertical A
90°(left) 5000 1 3s 8?1(;/;12@ 10 Vertical A
180°(back) 5000 1 3s 8?1(;/;12@ 10 Vertical A
270°(right) | 5000 1 3s 8?;/;12@ 10 | Vertical A
0°(front) 5000 1 3s 8?;/;12@ 10 | Horizontal | A
90°(left) 5000 1 3s 8?;/;12@ 10 | Horizontal | A
180°(back) | 5000 1 3s 8%"3 10 | Horizontal | A
270°(right) 5000 1 3s 8?;/1(){? 10 Horizontal A
Additional Notes: A=criteria A, B=criteria B, C=criteria C
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9.3 Test Setup Photo
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10. Electrical Fast transients/burst immunity

10.1 Test Specification and Setup

10.1.1 Test Specification

T e

Port:

DC mains

Basic Standard:

EN 61000-4-4/ IEC 61000-4-4
(details referred to Sec 1.2)

Test Level: DC Power Port: +/- 2 kV
Rise Time: 5ns

Hold Time: 50ns

Burst Period: 300ms

Repetition Frequency: SkHz

Criteria: B

Test Procedure

refer to ISL QA -T4-E-S9

Test Procedure

The EUT was setup on a nonconductive table 0.1 m above a reference ground plane.
Test Points Polarity Result Comment

Line + N 60 sec

- N 60 sec

Neutral + N 60 sec

- N 60 sec

Line to + N 60 sec
Neutral - N 60 sec

Note: N’ means normal, the EUT function is correct during the test.

International Standards Laboratory Corp.
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10.1.2 Test Setup
EUT is at least 50cm from the conductive structure.

Supply line
Test Generator
0.1 m insulation support
EUT //.,
I |
[ |-
Metallic table
Grounding Blcm

Cahble

‘E““I\-'Ietal Full Soldered Ground Flane

10.1.3 Test Result
Performance of EUT complies with the given specification
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Basic Standard EN 61000-4-4 Date
EUT Model Name THN 10-2415WIRzzzzzz 2019-09-10

Engineer
Barometer Pressure 102.2kPa SAWYER
Temperature 25°C Equipment & Test Site
Humidity 56% EM TEST (Model: UCS-500 M6B)
Voltage/Freq. 24 Vdc

A=criteria A, B=criteria B, C=criteria C

AC Power Port: O | DC Power Port: 4 | LAN Port: O | Telephone Port: O
DC Power Port
. Voltage | Severit Pulse Burst Repetition Test EUT
Line Under Test Leve:gi Levely Polarity Rage Duration | Status Comments

Line 0.5kV 1 + 300ms / 5.0kHz 1 Minutes A
Line 0.5kV 1 - 300ms / 5.0kHz 1 Minutes A
Neutral 0.5kV 1 + 300ms / 5.0kHz 1 Minutes A
Neutral 0.5kV 1 - 300ms / 5.0kHz 1 Minutes A
Line- Neutral 0.5kV 1 + 300ms / 5.0kHz 1 Minutes A
Line- Neutral 0.5kV 1 - 300ms / 5.0kHz 1 Minutes A
Line 1.0kV 2 + 300ms / 5.0kHz 1 Minutes A
Line 1.0kV 2 300ms / 5.0kHz 1 Minutes A
Neutral 1.0kV 2 + 300ms / 5.0kHz 1 Minutes A
Neutral 1.0kV 2 - 300ms / 5.0kHz 1 Minutes A
Line- Neutral 1.0kV 2 + 300ms / 5.0kHz 1 Minutes A
Line- Neutral 1.0kV 2 - 300ms / 5.0kHz 1 Minutes A
Line 2.0kV 3 + 300ms / 5.0kHz 1 Minutes A
Line 2.0kV 3 - 300ms / 5.0kHz 1 Minutes A
Neutral 2.0kV 3 + 300ms / 5.0kHz 1 Minutes A
Neutral 2.0kV 3 - 300ms / 5.0kHz 1 Minutes A
Line- Neutral 2.0kV 3 + 300ms / 5.0kHz 1 Minutes A
Line- Neutral 2.0kV 3 - 300ms / 5.0kHz 1 Minutes A

Additional Notes: A=criteria A, B=criteria B, C=criteria C

NOTE:

With an aluminum electrolytic capacitor (Nippon chemi-con KY series, 470uF/50V) and a TVS (SMDJ58A, 58V,
3000Watt peak pulse power) in parallel.

International Standards Laboratory Corp.
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11. Surge Immunity

11.1 Test Specification and Setup

11.1.1 Test Specification

T e

Port: DC mains
Basic Standard: | EN 61000-4-5/ IEC 61000-4-5
(details referred to Sec 1.2)
Test Level: Line to Line:
+/- 0.5 kV, +/- 1 kV, +/- 2kV
Line to Earth:
+/-0.5kV, +/- 1 kV, +/- 2kV
Rise Time: 1.2us
Hold Time: 50us
Repetition Rate: | 30 seconds
Angle: [10° [X]90° []180° [X]270°
Criteria: B
Remarks:
Test Procedure: | refer to ISL QA -T4-E-S10

11.1.2 Test Setup

EUT

To Power Source

I Signal 1

Test
Generator
80 cm

L]

CDN

|, To the Peripherals

v

Non-Metallic /

Non-Conducted Table

Metal Full Soldered Ground Plane

11.1.3 Test Result
Performance of EUT complies with the given specification
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11.2 Test Data: Configuration 1

Basic Standard EN 61000-4-5 Date
EUT Model Name THN 10-2415WIRzzzzzz 2019-09-10
Engineer
Barometer Pressure 102.2kPa SAWYER
Temperature 25°C Equipment & Test Site
Humidity 56% EMC PARTNER
Voltage/Freq. 24 Vdc (Model:MIG0603IN3)
A=criteria A, B=criteria B, C=criteria C
AC Power Port: O | DC Power Port: 4 | LAN Port: O | Telephone Port: O
DC Power Port
Line Under Test | Voltage | Level | Polarity Repetition Cycle Pulse Position EUT Comments
Rate Status
Line-Neutral 0.5kV 2 + 30 sec 5 A
Line-Neutral 0.5kV 2 - 30 sec 5 A
Line- Neutral 1.0kV 2 + 30 sec 5 A
Line- Neutral 1.0kV 2 — 30 sec 5 A
Line- Neutral 2.0kV 3 + 30 sec 5 A
Line- Neutral 2.0kV 3 — 30 sec 5 A

Additional Notes: A=criteria A, B=criteria B, C=criteria C

NOTE:
With an aluminum electrolytic capacitor (Nippon chemi-con KY series, 470uF/50V) and a TVS (SMDJ58A, 58V,
3000Watt peak pulse power) in parallel.
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12. Immunity to Conductive Disturbance
12.1 Test Specification and Setup

12.1.1 Test Specification

Port: DC mains

Basic Standard: EN 61000-4-6/ IEC 61000-4-6
(details referred to Sec 1.2)

Frequency range and Test Level: 0.15MHz to 80MHz: 10 V

(By manufacture reference)

Modulation: AM 1kHz 80%

Frequency Step: 1% of last Frequency

Dwell time: 3s

Criteria: A

CDN Type: CDN M2+M3

Test Procedure refer to ISL QA -T4-E-S11

12.1.2 Test Setup

Test
Generator 6dB
Att. 10~30cm EUT 50Q
I ' I
To AE
<+ CDN CDN —>

To Power Source
3em | 0.1 m support

Reference Ground Plane

12.1.3 Test Result
Performance of EUT complies with the given specification

International Standards Laboratory Corp. Report Number: ISL-19LES57CE35-1-MA
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Basic Standard EN 61000-4-6 Date
EUT Model Name THN 10-2415WIRzzzzzz 2019-09-06
Engineer
Barometer Pressure 102.2kPa SAWYER
Temperature 25°C Equipment & Test Site
Humidity 56% FRANKONIA (Model: CIT-10/75)
Voltage/Freq. 24 Vdc
A=criteria A, B=criteria B, C=criteria C
DC Power Port
Line Under Test Range (1\1/:[;32;1 encys teps % Level Modulation ?;Vne;l SF;EtEs Comments
80% @
DC Power Port 0.15 to 80 1 10V 3s A
1kHz

Additional Notes: A=criteria A, B=criteria B, C=criteria C

International Standards Laboratory Corp.

Report Number: ISL-19LES57CE35-1-MA




-52-

12.3 Test Setup Photo
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13. Power Frequency Magnetic Field immunity
13.1 Test Specification and Setup

13.1.1 Test Specification

Port: Enclosure

Basic Standard: EN 61000-4-8/ IEC 61000-4-8
(details referred to Sec 1.2)

Test Level:(By manufacture reference) 100A/m , continuous

Test Level:(By manufacture reference) 1000A/m , 1 sec

Polarization: X, Y, Z

Criteria: A

Test Procedure refer to ISL QA -T4-E-S12

13.1.2 Test Setup

Induction Coil (1m x 1m)

EUT

To Power Source — —1{ AE

To Power Source

Insulation

Non-Metallic Table

13.1.3 Test Result

Performance of EUT complies with the given specification

International Standards Laboratory Corp. Report Number: ISL-19LES57CE35-1-MA



13.2 Test Data: Configuration 1

-54-

o i e e

Basic Standard EN 61000-4-8 Date

EUT Model Name THN 10-2415WIRzzzzzz 2019-09-06
Engineer

Barometer Pressure 102.2kPa SAWYER

Temperature 25°C Equipment & Test Site

Humidity 56% FCC(F-1000-4-8-G-125A)

Voltage/Freq. 24 Vdc Immunity Loop: FCC

(F-100-4-8-L-1M)

A=criteria A, B=criteria B, C=criteria C

Ant'e nna Frequency (Hz) Test Level Test Duration EUT Status Comment
Polarization
X 50 100 A/m 1 Minutes A
Y 50 100 A/m 1 Minutes A
Z 50 100 A/m 1 Minutes A
X 50 1000 A/m 1 sec A
Y 50 1000 A/m 1 sec A
Z 50 1000 A/m 1 sec A

Additional Notes: A=criteria A, B=criteria B, C=criteria C

International Standards Laboratory Corp.
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13.3 Test Setup Photo
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14. Appendix
14.1 Appendix A: Test Equipment

14.1.1 Test Equipment List
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Location Equipment Name |Brand Model S/N Last Cal. Next Cal.
Con03 Date Date
Conduction 03 [EMI Receiver 13 ROHDE & ESCI 101015 07/25/2019 07/25/2020
SCHWARZ
Conduction 03 [LISN 15 R&S ENV216 101335 11/22/2018 11/22/2019
Conduction 03 |LISN 22 R&S ENV216 101478 08/13/2019 08/13/2020
Conduction 03 |Conduction 03 -1 WOKEN CFD 300-NL  |Conduction [08/23/2019 08/23/2020
Cable 03 -1
Location Equipment Name (Brand Model S/N Last Cal. Next Cal.
Chamber(2 Date Date
Radiation BILOG Antenna 17 |Schwarzbeck Schwarzbeck |645 03/06/2019 03/06/2020
(Chamber02) VULB
9168+EMCI-N
-6-05
Radiation Preamplifier 25 EMCI EMC9135 980295 02/27/2019 02/27/2020
(Chamber02)
Radiation Coaxial Cable Chmb [EMC RG214U Chmb 08/23/2019 08/23/2020
(Chamber02) [02-10M-02 02-10M-02
Radiation EMI Receiver 12 ROHDE & ESCI 100804 08/14/2019 08/14/2020
(Chamber02) SCHWARZ
Location Equipment Name |Brand Model S/N Last Cal. Next Cal.
Chmb14 Date Date
Rad. Above Spectrum Analyzer [R&S FSV 40 101499 11/03/2018 11/03/2019
1GHz 25
Rad. Above Spectrum Analyzer |Agilent N9010A MY49060537 (08/29/2018 08/29/2019
1GHz 24 (1G~26.5GHz)
Rad. Above  |Horn Antenna 06 ETS-Lindgren (3117 00066665 10/31/2018 10/31/2019
1GHz
Rad. Above Preamplifier 13 MITEQ JS44-0010180 1329256 11/21/2018 11/21/2019
1GHz 0-25-10P-44
Rad. Above Microwave Cable 35 |WOKEN WCBA-WCAO|Chamber 14-1({01/31/2019 01/31/2020
1GHz 4NM.SM6
Rad. Above Microwave Cable 36 [WOKEN WCBA-WCAO|Chamber 14-2(01/31/2019 01/31/2020
1GHz 4NM.SMO0.8
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Location Equipment Name |Brand Model S/N Last Cal. |Next Cal.
Date Date

EN61K-4-2 ESD Gun 12 EM TEST Dito P1650188689 [05/07/2019 |05/07/2020

EN61K-4-3 Broadband AR ATI1080 310698 N/A N/A
Log-Periodic
Antenna

EN61K-4-3 Horn Antenna RF-01|AR ATS700M11 |0335864 N/A N/A

G

EN61K-4-3 Amplifier AR 250W1000A (312494 N/A N/A
80Mz~1GHz 250W

EN61K-4-3 Amplifier AR 50S1G4M1 (312762 N/A N/A
800MHz~4.2GHz
50W

EN61K-4-3 Amplifier AR 35S4G8AM1 (0335752 N/A N/A
4.0~8.0GHz 35W

EN61K-4-3 Broadband Coupler|Amplifier DC6180A 0341805 N/A N/A
80M~1GHz Research

EN61K-4-3 Coaxial Cable INSULATED  |NPS-4806-23 {108599.003.01.0 [N/A N/A

60-NP3 3

EN61K-4-3 Broadband Coupler|AR DC7144A 0335226 N/A N/A
0.8G~4.26GHz

EN61K-4-3 Broadband Coupler|AR DC7350A 0335817 N/A N/A
4G~8GHz

EN61K-4-3 Signal Generator 07 [ROHDE& SMBI100A 107780 10/28/2018 {10/28/2019

SCHWARZ

EN61K-4-4 EFT and SURGE|EM TEST UCS-500 V0728102674 |02/14/2019 {02/14/2020
Test System M6B

EN61K-4-4 Capacitive Coupling|EM TEST HFK 0907-106 02/14/2019  {02/14/2020
Clamp

EN61K-4-5 CDN-UTPS ED3 EMC-PARTNER [CDN-UTP8  |1509 04/02/2019  [04/02/2020

EN61K-4-5 SURGE-TESTER  |[EMC Partner MIGO0603IN3 [523 04/02/2019  [04/02/2020

EN61K-4-6 CDN M2+M3 05 Frankonia CDN M2+M3 |A2210235/2013 |09/22/2018  [09/22/2019

EN61K-4-6 Coaxial Cable 4-6 4-6 02-1 N/A N/A
02-1

EN61K-4-6 Conducted Immunity |Frankonia CIT-10-75-D |126B1301/2014 |03/25/2019 |03/25/2020
Test System 02 C

EN61K-4-6 EM-Clamp Schaffner KEMZ-801 [19215 11/08/2018 [11/08/2019

EN61K-4-8 Magnetic Field FCC F-1000-4-8-L-|01037 05/27/2019  [06/05/2020
Immunity Loop IM

EN61K-4-8 Magnetic Field Test |FCC F-1000-4-8-G |01038 05/27/2019  {06/05/2020
Generator -125A

PS: N/A => The equipment does not need calibration.
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**Software for Controlling Spectrum/Receiver and Calculating Test Data

Test Item Filename Version
EN61000-4-2 N/A 2.0
EN61000-4-3 2 4.130102k
EN61000-4-4 EMC TEST 4.10
EN61000-4-5 EMC TEST 4.10
EN61000-4-6 FRANKONIA CD-LAB V5.221
EN61000-4-8 N/A

Site Filename Version Issue Date
Conduction/Radiation EZ EMC ISL-03A2 3/6/2013

International Standards Laboratory Corp.
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14.2 Appendix B: Uncertainty of Measurement

The laboratory measurement uncertainty accordance with refers to CISPR 16-4-2. If Ulab
is less than or equal to Ucispr in Table 1, then the test report may either state the value of
Ulab or state that Ulab is less than Ucispr.

The coverage factor k = 2 yields approximately a 95 % level of confidence.

<Conduction 03>
AMN: £2.90dB

<Chamber 02 (10M)>

Horizontal

30MHz~200MHz: +4.69dB
200MHz~1000MHz: +4.30dB
Vertical

30MHz~200MHz: +4.65dB
200MHz~1000MHz: +4.35dB

<Chamber 14 (3M)>
1GHz~6GHz: +5.12dB
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(Td)

Test item Uncertainty Test item Uncertainty
EN 61000-4-2 (ESD) EN 61000-4-6 (CS)
Rise time tr = 15% CDN + 1.36dB
Peak current Ip = 6.3% EM Clamp +3.19dB
current at 30 ns = 6.3% EN 61000-4-8 (Magnetic) +6.55%
current at 60 ns = 6.3%
EN 61000-4-3 (RS) +2.19dB
EN 61000-4-4 (EFT)
voltage rise time (tr) +6.2%
peak voltage value (VP) + 8.6%
voltage pulse width (tw) +5.9%
EN 61000-4-5 (Surge)
open-circuit voltage front +1.2ps
time
open-circuit voltage peak +8.6%
value
open-circuit voltage duration +50.7us
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14.3 Appendix C: Photographs of EUT

Please refer to the File of ISL-19LE557P-1-MA
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