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EUT: DC to DC Converter

MODEL: TMR 4-2411, TMR 4-2423WiI

ISSUE DATE: Apr. 12, 2021

Summary of Test Results

EMISSION
Standard Test Iltem Limit Result | Remark
Conducted disturbance at N/A
mains terminals ports Class A PASS (Note 4)
Conducted common mode
(asymmetric mode)
EN 55032:2015 +AC:2016 |disturbance Class A N/A (Note 1)
telecommunication ports
Radiated disturbance below N/A
1GHz Class A PASS (Note 4)
Radiated disturbance above
1 GHz Class A N/A (Note 2)
EN 61000-3-2 : 2014 Harmonic current disturbance| Class A N/A (Note 3)
EN 61000-3-3 : 2013 Voltage Fluctuations & Flicker|Refer to 6.5.1 N/A (Note 3)

Note 1: Since the EUT does not contain asymmetric port, the test is unnecessary.
Note 2: Since the highest frequency of EUT is less than 108 MHz, the measurement above
1 GHz is unnecessary.

Note 3: Since the EUT does not connect to mains power network directly, the test is

unnecessary.

Note 4: Please refer to original report no.: 4789451449B-EN-E0-VO0.
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Summary of Test Results (EN 55024)

EN 61000-4-8: 2010

immunity

IMMUNITY
Require
Basic Standard Test Item Class / Severity Performance | Result | Remark
Criteria
IEC 61000-4-2: 2008 |Electrostatic Contact +4 kV B PASS
EN 61000-4-2: 2009 |discharge immunity |Air +8 kV
IEC 61000-4-3: 2006+ |Radiated, radio
Al: 2007+A2: 2010 frequency 3V/m A PASS
EN 61000-4-3: 2006+ |electromagnetic 80%, 1kHz, AM
Al: 2008+A2: 2010 field immunity
1kV(AC Mains) B N/A
5/50ns, 5kHz (Note 4)
. Electrical fast 0.5kV(DC port) PASS
IEC 61000'4'4' 2012 onsient/burst 5/50ns, 5kHz B (Note 6)
EN 61000-4-4: 2012 |. . . -
immunity 0.5kV(Signal Lines) N/A
5/50ns, 5kHz or B (Note 5)
100kHz (Note 3)
AC Mains
2.0kV(Common) B N/A
1.0kV(Differential) (Note 4)
1.2/50us
DC power port
0.5kV B PASS
IEC 61000-4-5: 2014 + Line to ground (Note 6)
Al: 2017 Surge immunity 1.2/50us
EN 61000-4-5: 2014 Signal port (Note 7)
1.0kV(w/o primary
protector)
4.0kV(w primary C N/A
(Note 5)
protector)
1.2/50us or 10/700us
(Note 1)
AC Mains
3V (e.m.f), 80%, 1kHz A N/A
Amp. Mod. (Note 4)
. (Note 2)
IEC 61000-4-6: 2013+ Icn(;rr:ﬂl'gdto DC power port
COR1: 2015 ) 3V (e.m.f), 80%, 1kHz
EN 61000-4-6: 2014 + ﬁ:gh“crgg%‘;efé dio.  |AmP. Mod A PASS
AC: 2015 frequency fields (Note 2)
Signal line
3V (e.m.f), 80%, 1kHz A N/A
Amp. Mod. (Note 5)
(Note 2)
. Power frequency
IEC 61000-4-8: 2009 magnetic field 50Hz, 1A/m(r.m.s) A PASS
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Summary of Test Results (EN 55024)
IMMUNITY
Require
Basic Standard Test Item Class / Severity Performance | Result | Remark
Criteria
Voltage dips, >95%
reduction with 0.5 B
. period
Voltage dips, short -
IEC 61000-4-11: 2014+|. ) Voltage dips, 30%
A1:2017 eruplons t?gr?s reduction with 25 c NNt/A4 (Note 7)
EN 61000-4-11: 2004 | O'tag€ periods (Note 4)
immunity - -
Voltage interruptions
>95% reduction with C
250 periods

Note 1: Where the coupling network for the 10/700 us waveform affects the functioning of high speed
data ports, the test shall be carried out using a 1,2/50 (8/20) ys waveform and appropriate
coupling network.

Note 2: The frequency range is scanned as specified. However, when specified in EN 55024 Annex A, an
additional comprehensive functional test shall be carried out at a limited number of frequencies. The
selected frequencies for conducted tests are: 0,2; 1; 7,1; 13,56; 21; 27,12 and 40,68 MHz (1 %).

Note 3: For xDSL equipment, the repetition frequency for EFT testing shall be 100 kHz .

Note 4: Since the EUT does not connect to mains power network directly, the test is unnecessary.

Note 5: Since the EUT does not contain signal port, the test is unnecessary.

Note 6: Customers add countermeasure components to the fixture board. For the corresponding
components, please refer to the appendix Ill.

Note 7: Please refer to original report no.: 4789451449B-EN-E0-VO0.
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Summary of Test Results (EN 55035)

IMMUNITY
Require
Basic Standard Test Item Class / Severity Performance | Result | Remark
Criteria
IEC 61000-4-2: 2008 |Electrostatic Contact +4 kV B PASS
EN 61000-4-2: 2009 |discharge immunity |Air +8 kV
Continuous RF
electromagnetic 80-1000MHz
field disturbances 3Vim A PASS
' 180%, 1kHz, AM
swept test
IEC 61000-4-3: 2006+ |Continuous RF 159 ﬁggo(ﬁgz)o
Al: 2007+A2: 2010 electromagnetic 3v/m - A PASS
EN 61000-4-3: 2006+ (field disturbances, 80%. 1kHz. AM
Al: 2008+A2: 2010 spot test ! k
(Note 2)
immunity levels
to common wireless
communication Refer to Table I.1 A PASS
devices
1kV(AC Mains) B N/A
5/50ns, 5kHz (Note 4)
) Electrical fast 0.5kV(DC power port) PASS
:EE,\? 6611000000-;,‘:,4. 22001122 transient/burst 5/50ns, 5kHz B (Note 6)
: immunity 0.5kV(Signal Lines) N/A
5/50ns, 5kHz or 100kHz B (Note 5) (Note 7)
(Note 3)
AC Mains
2.0kV(Common) B N/A
1.0kV(Differential) (Note 4)
1.2/50us
DC power port
0.5kV B PASS
Line to ground (Note 6)
1.2/50us
IEC 61000-4-5: 2014 + Signal port
Al: 2017 Surge immunity 1.0kV (w/o primary
EN 61000-4-5: 2014 protector)
4.0kV (w primary
protector)
1.2/50us or 10/700us C (ngt/éA\S)
0.5kV
Coaxial or shielded to
ground
1.2/50 (8/20) us
(Note 1)
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Summary of Test Results (EN 55035)

IMMUNITY

Require
Basic Standard Test Item Class / Severity Performance | Result | Remark
Criteria

AC Mains
0.15~10MHz, 3V
10~30MHz, 3~1V A N/A
30-80MHz, 1V (Note 4)
with 1kHz 80% AM
(Note 2)

DC Ports

IEC 61000-4-6: 2013+ . 0.15~10MHz, 3V
CORL: 2015 ﬁzzt(':g‘éc’s; 10~30MHz, 3~1V
EN 61000-4-6: 2014 + disturbances 30-80MHz, 1V
AC: 2015 with 1kHz 80% AM
(Note 2)

Signal Line
0.15~10MHz, 3V
10~30MHz, 3~1V N/A
30-80MHz, 1V (Note 5)
with 1kHz 80% AM
(Note 2)

A PASS

(Note 7)

Power frequency
magnetic field 50 Hz, 1 A/m(r.m.s) A PASS
immunity

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

Voltage dips, >5%
residual with 0.5cycles
Voltage dips, 70%
residual with 25 cycles
Voltage interruptions,
>5% residual with C
250 cycles

Voltage dips, short
interruptions and
voltage variations
immunity

IEC 61000-4-11: 2014+
A1:2017
EN 61000-4-11: 2004

C N/A
(Note 4)

Note 1: Where the coupling network for the 10/700 ys waveform affects the functioning of high speed
data ports, the test shall be carried out using a 1,2/50 (8/20) us waveform and appropriate
coupling network.

Note 2: The frequency range is scanned as specified. However, when specified in EN 55035 , an
additional EUT contains telephony functional test shall be carried out at a limited number of
frequencies. The selected frequencies for conducted immunity tests are: 0,2; 1; 7,1; 13,56; 21;
27,12 and 40,68 MHz (+1 %) and radiated immunity tests are 80; 120; 160; 230; 434; 460; 600;
863 and 900MHz (£1 %).

Note 3: For xDSL equipment, the repetition frequency for EFT testing shall be 100 kHz .

Note 4: Since the EUT does not connect to mains power network directly, the test is unnecessary.

Note 5: Since the EUT does not contain signal port, the test is unnecessary.

Note 6: Customers add countermeasure components to the fixture board. For the corresponding
components, please refer to the appendix Ill.

Note 7: Please refer to original report no.: 4789451449B-EN-E0-VO.
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Table 1.1 — Guidance on the selection of immunity levels
to common wireless communication devices

Table Approximate Calculated RF field strength in Vim for frequencies and protection distances
clause protection simulating different radio transmission types, assuming a given ERP
distance
m) LTE/UMTS GSM WiMAX/I3 WiMAX Wi-Fi Maximum
(0,2 W) G (1,26 W) {1 W) RF field
(2wW) (1w {1,26 W) strength
at any
800 MHz 900 MHz | 1.8 GHz 2,6 GHz 3,5 GHz 5 GHz frequency
1.1.1 3,0 D,6 1,8 1,3 1,5 1,5 1,3 3
1.1.2 1,5 1,2 3,7 2.6 2.9 29 2.6 4
1.1.3 1,0 1,7 5.5 3.9 4.4 4.4 39 [
1.1.4 0,5 3,3 10,5 10,5 11,8 11,8 10,5 12
1.1.5 0,2 B3 26,4 26,4 29,6 29,6 26,4 30

The protection distance iz not the test distance as defined in IEC 61000-4-3:2006/AMD1:2007/AMD2:2010, but
the shortest expected operating distance between the EUT and the interfering wireless communication device
at which the immunity performance criteria will be satisfied.
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1. ATTESTATION OF TEST RESULTS
COMPANY NAME: TRACO ELECTRONIC AG
SIHLBRUGGSTRASSE 111 CH-6340 BAAR, SWITZERLAND

EUT DESCRIPTION: DC to DC Converter

MODEL.: TMR 4-2411, TMR 4-2423WI

SERIES MODEL : Refer to item 5.1 for more details
May 5, 2020 ~ Dec. 9, 2020

DATE of TESTED: (Refer to report no. 4789451449B-EN-E0-VO0.)

APPLICABLE STANDARDS

STANDARDS TEST RESULTS

EN 55032: 2015+AC: 2016

EN 55024: 2010+A1: 2015
EN 55035: 2017

PASS

Underwriters Laboratories Taiwan Co., Ltd. Tested the above equipment in accordance with the
requirements set forth in the above standards. All indications of Pass/Fail in this report are
opinions expressed by Underwriters Laboratories Taiwan Co., Ltd. Based on interpretations
and/orobservations of test results. The test results show that the equipment tested is capable of
demonstrating compliance with the requirements as documented in this report.

Note: The results documented in this report apply only to the tested sample, under the conditions
and modes of operation as described herein. This document may not be altered or revised in any
way unless done so by Underwriters Laboratories Taiwan Co., Ltd. And all revisions are duly
noted in the revisions section. Any alteration of this document not carried out by Underwriters
Laboratories Taiwan Co., Ltd. Will constitute fraud and shall nullify the document. This report must
not be used by the client to claim product certification, approval, or endorsement by NVLAP, NIST,
any agency of the Federal Government, or any agency of any government.

Prepared By:

Approved and Authorized By:

N7 A

; A | ~
I AN N
,‘l. '.-II

Sally Lu
Project Handler

Date : Apr. 12, 2021

Roy Chen
Operations Manager

Date : Apr. 12, 2021
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2. TEST METHODOLOGY

All tests were performed in accordance with the procedures documented EN 55032, EN 55024,
EN55035.

3. FACILITIES AND ACCREDITATION

Test Location Underwriters Laboratories Taiwan Co., Ltd.,

Building B and Building E, No. 372-7, Sec. 4, Zhongxing Rd., Zhudong

Address Township, Hsinchu County, Taiwan

All measurement facilities use to collect the measurement data are located
Description at Building B and Building E, No. 372-7, Sec. 4, Zhongxing Rd., Zhudong
Township, Hsinchu County, Taiwan
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4. CALIBRATION AND UNCERTAINTY

4.1. Measuring Instrument Calibration

The measuring equipment utilized to perform the tests documented in this report has been
calibrated in accordance with the manufacturer's recommendations, and is traceable to
recognized national standards.

4.2. Measurement Uncertainty

Where relevant, the following measurement uncertainty levels have been estimated for tests
performed on the apparatus:

The following uncertainties have been calculated to provide a confidence level of 95 %
using a coverage factor k=2.

Electromagnetic interference:

Test Item Measurergent Frequency K U(dB)
ange
Conducted disturbance at mains 0.15MHz ~ 30MHz 5 15
terminals ports
966-1 Test Site
Radiated disturbance below 1 GHz 30MHz ~ 1000MHz 2 5.2
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Electromagnetic sensitivity:

Measurement Frequency
Test Item Range K u(dB)
Radiated, radlc_J fr_equt_ency _ 80MHz ~ 1000MHz 5 19
electromagnetic field immunity
Immunity to conducted disturbances,
induced by radio-frequency fields 0.15MHz ~ 80MHz 2 2.4
(CDN)
Rise First Peak| Current | Current
Test Item K | Voltage(%) Time(%) Cugrent @ 30ns @ 60ns
(%) (%) (%)
Electrostatic discharge immunity 2 2.6 6.9 3.9 4.0 4.0
e e K Peak Rise Pulse durBal:iroS; & Repetition
Voltage(%) | Time(%) | width(%) Period (%) rate (%)
_Electrlc_al fast transient/burst 5 10 24 51 0.74 0.22
immunity
Phase Front Time & Front Time &
o Voltage | Current Duration(For Duration(For
sl et < Sh('j/“)”g (%) (%) waveform of the waveform of the
5 surge voltage)(%) | surge current)(%)
Surge immunity 0.31 3.6 2.7 1.5 5.9

For test date: May 8, 2020
Test Item K
Power Frequency Magnetic Field

Magnetic field Strength(%) Current (mA/A)

Immunity Test 2 1.0 31
For test date: Dec. 9, 2020
Test Item K Magnetic field Strength(%)
Power Frequency Magnetic Field Immunity
Test 2 10.0
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5. EQUIPMENT UNDER TEST

5.1. Description of EUT
EUT Name : DC to DC Converter

Model: TMR 4-2411, TMR 4-2423WI

TMR 4-1211, TMR 4-1212, TMR 4-1213, TMR 4-1215, TMR 4-1222,
TMR 4-1223, TMR 4-2412, TMR 4-2413, TMR 4-2415, TMR 4-2422,
TMR 4-2423, TMR 4-4811, TMR 4-4812, TMR 4-4813, TMR 4-4815,
Series Model: TMR 4-4822, TMR 4-4823, TMR 4-2411WI, TMR 4-2412WI,

TMR 4-2413WI, TMR 4-2415WI, TMR 4-2422WI, TMR 4-4811WI,
TMR 4-4812WI, TMR 4-4813WI, TMR 4-4815WI, TMR 4-4822WI,

TMR 4-4823WiI
12Vdc from DC source
Power Rating: 24Vvdc from DC source
48Vdc from DC source
Highest
Freguency within | Less than 108MHz
EUT:

Condition of EUT: | Production Unit

Date Of Receipt
Of Sample:

Apr. 23, 2020

Note :

1. This report was issued refer to original report which report number is 4789451449B-EN-E0-VO0.
This report was added test data of PFMF for customer request, For other test data, copied
from original report 4789451449B-EN-E0-VO.
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2. The models difference table as below:

Model Selection Guide (TMR 04 SERIES)
Model Number Input Voltage (Range) Output Voltage
Standard VDC VDC
TMR 4-1211 5
TMR 4-1212 12
TMR 4-1213 12 15
TMR 4-1215 (9~18) 24
TMR 4-1222 +12
TMR 4-1223 +15
TMR 4-2411 5
TMR 4-2412 12
TMR 4-2413 24 15
TMR 4-2415 (18 ~ 36) 24
TMR 4-2422 +12
TMR 4-2423 +15
TMR 4-4811 5
TMR 4-4812 12
TMR 4-4813 48 15
TMR 4-4815 (36 ~ 79) 24
TMR 4-4822 +12
TMR 4-4823 +15

# For each output

Model Selection Guide (TMR 04WI SERIES)

Model Number Input Voltage (Range) Output Voltage
Standard VDC VDC
TMR 4-2411WI 5
TMR 4-2412WI 12
TMR 4-2413WI 24 15
TMR 4-2415WI (18 ~ 36) o
TMR 4-2422WI +12
TMR 4-2423WI +15
TMR 4-4811WI 5
TMR 4-4812WI 12
TMR 4-4813WI 48 15
TMR 4-4815WI (36 ~ 75) 24
TMR 4-4822WI +12
TMR 4-4823WI +15

# For each output

Note: Customer only provided model number TMR 4-1223, TMR 4-1211, TMR 4-2411,

TMR 4-4811, TMR 4-4823, TMR 4-2423WI, TMR 4-4823WI, TMR 4-2412WI, TMR 4-2411WI,
TMR 4-4811WI for the pretest and used worst mode do the final test.
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5.2. Test Mode
The Pre-test modes :

Mode Description Conducted Emission Radiated Emission
Mode 1 Full Load (TMR 4-1223) v v
Mode 2 Full Load (TMR 4-1211) v v
Mode 3 Full Load (TMR 4-2411) v v
Mode 4 Full Load (TMR 4-4811) v v
Mode 5 Full Load (TMR 4-4823) v v
Mode 6 | Full Load (TMR 4-2423WI) v v
Mode 7 | Full Load (TMR 4-4823WI) v v
Mode 8 | Full Load (TMR 4-2412WI) v v
Mode 9 | Full Load (TMR 4-2411WI) v v
Mode 10 | Full Load (TMR 4-4811WI) v v

After pre-testing, the final test mode was displayed as below table.

Test Items Test Mode

o Conducted Emission Mode 3. 6
Emission - —

Radiated Emission Mode 3. 6

Electrostatic Discharge Mode 3. 6

Radio Frequency Electromagnetic Field Mode 3. 6

) Electrical Fast Transients Mode 1~10

Immunity - -

Surge immunity Mode 1~10

Conducted disturbances immunity Mode 3. 6

Power frequency magnetic field Mode 3. 6

Note: The customer requires that the mode 1~2, 4~5, 7~10 test the EFT and surge .
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5.3. EUT Operation Test Setup

For Conducted Emission & Radiated Emission test : (Mode 1)
a. The EUT (TMR 4-1223) was linked to resistance load with full load during the testing.
b. Power on the EUT and run test.

For Immunity test : (Mode 1)

a. The EUT (TMR 4-1223) was linked to resistance load with full load and the resistance load
was connected with a meter during the testing.

b. Power on the EUT and run test.

For Conducted Emission & Radiated Emission test : (Mode 2)
a. The EUT (TMR 4-1211) was linked to resistance load with full load during the testing.
b. Power on the EUT and run test.

For Immunity test : (Mode 2)

a. The EUT (TMR 4-1211) was linked to resistance load with full load and the resistance load
was connected with a meter during the testing.

b. Power on the EUT and run test.

For Conducted Emission & Radiated Emission test : (Mode 3)
a. The EUT (TMR 4-2411) was linked to resistance load with full load during the testing.
b. Power on the EUT and run test.

For Immunity test : (Mode 3)

a. The EUT (TMR 4-2411) was linked to resistance load with full load and the resistance load
was connected with a meter during the testing.

b. Power on the EUT and run test.
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For Conducted Emission & Radiated Emission test : (Mode 4)
a. The EUT (TMR 4-4811) was linked to resistance load with full load during the testing.
b. Power on the EUT and run test.

For Immunity test : (Mode 4)

a. The EUT (TMR 4-4811) was linked to resistance load with full load and the resistance load
was connected with a meter during the testing.

b. Power on the EUT and run test.

For Conducted Emission & Radiated Emission test : (Mode 5)
a. The EUT (TMR 4-4823) was linked to resistance load with full load during the testing.
b. Power on the EUT and run test.

For Immunity test : (Mode 5)

a. The EUT (TMR 4-4823) was linked to resistance load with full load and the resistance load
was connected with a meter during the testing.

b. Power on the EUT and run test.

For Conducted Emission & Radiated Emission test : (Mode 6)
a. The EUT (TMR 4-2423WI) was linked to resistance load with full load during the testing.
b. Power on the EUT and run test.

For Immunity test : (Mode 6)

a. The EUT (TMR 4-2423WI) was linked to resistance load with full load and the resistance
load was connected with a meter during the testing.

b. Power on the EUT and run test.
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For Conducted Emission & Radiated Emission test : (Mode 7)
a. The EUT (TMR 4-4823WI) was linked to resistance load with full load during the testing.
b. Power on the EUT and run test.

For Immunity test : (Mode 7)

a. The EUT (TMR 4-4823WI) was linked to resistance load with full load and the resistance
load was connected with a meter during the testing.

b. Power on the EUT and run test.

For Conducted Emission & Radiated Emission test : (Mode 8)
a. The EUT (TMR 4-2412WI) was linked to resistance load with full load during the testing.
b. Power on the EUT and run test.

For Immunity test : (Mode 8)

a. The EUT (TMR 4-2412WI) was linked to resistance load with full load and the resistance
load was connected with a meter during the testing.

b. Power on the EUT and run test.

For Conducted Emission & Radiated Emission test : (Mode 9)
a. The EUT (TMR 4-2411WI) was linked to resistance load with full load during the testing.
b. Power on the EUT and run test.

For Immunity test : (Mode 9)

a. The EUT (TMR 4-2411WI) was linked to resistance load with full load and the resistance
load was connected with a meter during the testing.

b. Power on the EUT and run test.
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For Conducted Emission & Radiated Emission test : (Mode 10)
a. The EUT (TMR 4-4811WI) was linked to resistance load with full load during the testing.
b. Power on the EUT and run test.

For Immunity test : (Mode 10)

a. The EUT (TMR 4-4811WI) was linked to resistance load with full load and the resistance
load was connected with a meter during the testing.

b. Power on the EUT and run test.

5.4. Monitoring of EUT for All Immunity Test
Audio N/A

Visual Monitor the output voltage through the meter.

5.5. Accessory
Iltem Accessory Brand Name Model Name Note

- N/A N/A N/A N/A

Page 21 of 145

Underwriters Laboratories Taiwan Co., Ltd., Form No: 17-EM-F0955 Issue: 5.0
This report shall not be reproduced except in full, without the written approval of Underwriters Laboratories Taiwan
Co., Ltd,,



REPORT NO: 5402532.1340137B-EN-E0-VO ISSUE DATE: Apr. 12, 2021
EUT: DC to DC Converter
MODEL: TMR 4-2411, TMR 4-2423WI

5.6. Block diagram showing the configuration of system tested

For Conducted Emission & Radiated Emission test - (Mode 3)

EUT

For Conducted Emission & Radiated Emission test . (Mode 6)

EUT
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For Immunity - ESD, RS, CS, PFMF test . (Mode 3)

EUT

Load

For Immunity - ESD, RS, CS, PFMF test . (Mode 6)

EUT

Load
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For Immunity - EFT, Surge test : (Mode 1)

1 2
EUT 0
=
C
For Immunity - EFT, Surge test : (Mode 2)
1 2
EUT -
F
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For Immunity - EFT, Surge test - (Mode 3)

1 2
EUT .
A
C
For Immunity - EFT, Surge test : (Mode 4)
1 2
EUT D
G
C
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For Immunity - EFT, Surge test : (Mode 5-7)

1 2
EUT -
B
C
For Immunity - EFT, Surge test : (Mode 8~10)
1 2
EUT D
H
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5.7. Description of support units

The EUT has been tested as an independent unit together with other necessary accessories or
support units. The following support units or accessories were used to form a representative test
configuration during the tests.

Iltem Equipment Mfr/Brand Model/Type No. Series No. FCCID | Note
A Fixture board-1 N/A N/A N/A N/A N/A
B Fixture board-2 N/A N/A N/A N/A N/A

Elektro-
C DC source . PSI 9500-20 N/A N/A N/A
Automatik
D Meter CNSCKJ C85C17-V N/A N/A N/A
E Fixture board-3 N/A N/A N/A N/A N/A
F Fixture board-4 N/A N/A N/A N/A N/A
G Fixture board-5 N/A N/A N/A N/A N/A
H Fixture board-6 N/A N/A N/A N/A N/A

Item Connection Shielded Type Length Note
1 Power Wire Non-shielded 5m N/A
2 Power Wire Non-shielded 1.8 m N/A
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5.8. Measuring Instrument List
Instrument
: . Expired
Equipment Manufacturer| Model No. Serial No. Last Cal. d%te
Conducted Disturbance
EMI Test Receiver Rohde & ESR7 101753 2019/11/19 | 2020/11/17
Schwarz
Two-Line V-Network Rohde & ENV216 102136 2019/8/8 2020/8/6
Schwarz
Two-Path V-LISN  |[SCHWARZBECK|  NSLK 8127 8127-946 2019/10/17 | 2020/10/16
RF Current Probe FCC F-52 171502 2020/2/5 2021/2/3
Coupling and
Decouphing Network TESEQ ISN ST08 45105 2020/2/10 2021/2/8
'mpeda’&l‘:e Stabilization | rpqpq ISN T800 42830 2020/2/10 2021/2/8
etwork
Impedance Stabilization TESEQ ISN T8-Cat6 39923 2020/2/3 2021/2/1
Network
CapaC'Ft,'r"oebZO'tage TESEQ CVP 2200A 44922 2020/1/22 2021/1/20
Impuls-Begrenzer Pulse|  Rohde & ESH3-22 102219-Qt 2019/8/6 2020/8/4
Limiter Schwarz
EZ-EMC
Measurement Software Farad Ver EMEC-3A1 N/A N/A N/A
HARBOUR
Cables INDUSTRIES LL142 170205-5000-1 2020/2/5 2021/2/3
Radiated Disturbance
966-1
EMI Test Receiver Rohde & ESR7 101755 2019/12/4 2020/12/3
Schwarz
Trilog-Broadband
Antena with 5dB SCHWARzBECK| VULB 9168 & N-6- | 9168-773 & AT- 2020/2/11 2021/2/9
05 N0539
Attenuator
Double Ridged Guide |5\ aRzBECK| BBHA 9120 D 1686 2019/12/27 2020/12/25
Horn Antenna
Preamplifier EMC Instrument |  EMC330E 980405 2020/2/4 2021/2/3
Preamplifier EMC Instrument | EMCO051835BE 980407 2020/1/15 2021/1/13
EZ-EMC
Measurement Software Farad Ver: EMEC-3A1 N/A N/A N/A
A1K50-UP0358-
UltraPhase&EMC A1K50- 170111-
Cables Instrument 1500&EMC106- |3&170104/170223| 2020125 20217213

NM-SM-2500/8000
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Instrument
. . Expired
Equipment Manufacturer| Model No. Serial No. Last Cal. d%te
Electrostatic discharge
ESD Generator TESEQ NSG 437 1125 2019/12/9 2020/12/7
Radio frequency electromagnetic field immunity
RF and Microwave Rohde &

Signal Generator Schwarz SMB100A 113793 2020/2/26 2021/2/24
Power amplifier Milmega 80RF1000-300 1077558 N/A N/A
Power amplifier Milmega AS0860B 1077559 N/A N/A

Directional coupler Werlatone C10117-10 111786 N/A N/A
Directional coupler Werlatone C8719-20 111759 N/A N/A
Antenna AR ATR80M6G 346008 N/A N/A
Antenna SCHWARZBECK STLP 9149 00441 N/A N/A
RF switch oSP osP N/A N/A N/A
Power Meter Rohde & NRP2 105524 2019/10/21 | 2020/10/19
Schwarz
Power Sensor Rohde & NRP-291 103732 2019/10/21 | 2020/10/19
Schwarz
Power Sensor Rohde & NRP-Z91 103733 2019/10/21 | 2020/10/19
Schwarz
Rohde & EMC32,
Measurement Software Schwarz VER.10.20.01 N/A N/A N/A
Electrical fast transient
Ultra Compact Simulator EM TEST UCS 500N7 P1628180275| 2019/12/12 2020/12/10
Capac'g‘l’aem%‘)“p"“g EM TEST HFK P1642185790| 2019/11/27 2020/11/25
IEC.control,
Measurement Software TESEQ VER.6.0.2 N/A N/A N/A
Surge
Ultra Compact Simulator EM TEST UCS 500N7 P1628180275| 2019/12/12 2020/12/10
Telecom Surge EM TEST TSurge? P1620180015| 2019/12/11 2020/12/9
Generator
C°“p"”gNaeqsngC°“p"”g EM TEST CNV 508T5 P1637184038| 2019/12/16 2020/12/14
Coupling and Decoupling TESEQ CDN HSS-2 45091 2019/12/16 2020/12/14
Network
|IEC.control,
Measurement Software TESEQ VER.6.0.2 N/A N/A N/A
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Instrument

Expired

Equipment Manufacturer Model No. Serial No. Last Cal. date

Immunity to conducted disturbances, induced by radio-frequency fields

Signal Generator Rohde & Schwarz SMC100A 105811 2019/10/24 2020/10/22
Power amplifier Rohde & Schwarz | BBA150-A125B125 102340 N/A N/A
Coupling and TESEQ CDN MO016 45073 2020/3/13 2021/3/12
Decoupling Network
Coupling and
Decoupling Network TESEQ CDN T2-10 45003 2020/3/13 2021/3/12
Coupling and
Decoupling Network TESEQ CDN T4-10 44939 2020/3/13 2021/3/12
Coupling and TESEQ CDN T8-10 49203 2019/12/23 | 2020/12/21
Decoupling Network
L CAL 801A & KEMZ | 75454.1, 75454.2
EM Injection Clamp TESEQ 801A & 45181 2020/3/18 2021/3/17
Power - Sensor Rohde & Schwarz NRP-Z91 103730 2019/12/5 2020/12/3
Power - Sensor Rohde & Schwarz NRP-z91 103731 2019/12/5 2020/12/3
EMC32,
Measurement Software | Rohde & Schwarz VER.10.20.01 N/A N/A N/A

Power frequency magnetic fieldimmunity

Ultra Compact

. EM TEST UCS 500N7 P1628180275 | 2019/12/12 | 2020/12/10
Simulator
Current Transformer EM TEST MC 2630 P1644186773 2020/9/4 2021/9/3
Mag”eA“rft;e;d Test EM TEST MS 100N P1627181324 2020/9/4 2021/9/3
Current Transformer EM TEST MFT100 P2025241594 2020/9/4 2021/9/3
Motorized Variac EM TEST MV 2616 P1643186426 | 2019/12/11 | 2020/12/9

(varic NX1-260-16)
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6. EMISSION TEST
6.1. Conducted Disturbance Measurement

6.1.1. Limits of conducted disturbance voltage and common mode disturbance.
AC mains port:

FREQUENCY (MHz) .IZCIass A (dBuV) .DCIass B (dBuV)
Quasi-peak Average Quasi-peak Average
0.15-0.5 79.00 66.00 66 - 56 * 56 - 46*
0.50 -5.0 73.00 60.00 56.00 46.00
5.0-30.0 73.00 60.00 60.00 50.00
Telecommunications/network port:
[ IClass A
FREQUENCY (MHz) Voltage limit (dBuV) Current limit(dBuA)
Quasi-peak Average Quasi-peak Average
0.15-0.5 97 -87* 84 - 74* 53-43* 40 - 30*
0.50 -30.0 87.00 74.00 43.00 30.00
[ IClass B
FREQUENCY (MHz) Voltage limit (dBuV) Current limit(dBupA)
Quasi-peak Average Quasi-peak Average
0.15-0.5 84-74* 74 - 64* 40-30* 30 - 20*
0.50 -30.0 74.00 64.00 30.00 20.00

Note:

(1) The tighter limit applies at the band edges.

(2) The limit of " * " marked band means the limitation decreases linearly with the
logarithm of the frequency in the range.

(3) The test result calculated as following:
Measurement Value = Reading Level + Correct Factor
Correct Factor = Insertion Loss + Cable Loss + Attenuator Factor(if use)
Margin Level = Measurement Value - Limit Value

(4) TMR 04 & TMR 04WI series with external components according to EMC solution

The following table is the setting of the receiver

Receiver Parameters Setting
Attenuation 10 dB
Start Frequency 0.15 MHz
Stop Frequency 30 MHz
IF Bandwidth 9 kHz
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6.1.2. Test Procedure

a. The EUT was placed 0.8 meters from the horizontal ground plane with EUT being connected
to the power mains through a line impedance stabilization network (LISN). All other support
equipments powered from additional LISN(s). The LISN provide 50 Ohm/ 50uH of coupling
impedance for the measuring instrument.

b. Interconnecting cables that hang closer than 40 cm to the ground plane shall be folded back
and forth in the center forming a bundle 30 to 40 cm long.

C. 1/O cables that are not connected to a peripheral shall be bundled in the center. The end of
the cable may be terminated, if required, using the correct terminating impedance. The overall
length shall at least 1 m.

d. LISN at least 80 cm from nearest part of EUT chassis.

e. For the actual test configuration, please refer to the related Item:EUT Test Photos.

6.1.3. Test Setup

\

EUT/AE 0.1m
PSU

=0,8 m

o other
metallic
08m
Ui—— Cabpl\;s o
N i
\/ /7
0,8m
= — 74
iy

Vertical reference ground plane

AMNs or AANs bonded to a reference ground plane
IEC

The 0.8 m distance specified betwesn EUT/AE/PSU and AMN/AAN, is applicable only to the EUT being measured.
If the device is AE then it shall be 20,8 m.

For the actual test configuration, please refer to Appendix I: Photographs of the Test
Configuration.
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