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TRACO
POWER
THL 25-1210
Refer to item 3.1
Engineering sample
TRACO ELECTRONIC AG

Apr. 22 ~ 25, 2016, Mar. 18 ~ 21, 2017 & Jan. 10, 2023

EN 55032:2015 +A11:2020, Class A

EN 61000-3-2:2014 (Not applicable)

EN IEC 61000-3-2:2019 +A1:2021 (Not applicable)

EN 61000-3-3: 2013+A1:2019+A2:2021 (Not applicable)

EN 55035:2017 +A11:2020

EN 61000-4-2:2009 / IEC 61000-4-2:2008 ED. 2.0

EN IEC 61000-4-3:2020 / IEC 61000-4-3:2020 ED. 4.0

EN 61000-4-4:2012 / IEC 61000-4-4:2012 ED. 3.0

EN 61000-4-5:2014 +A1:2017 / IEC 61000-4-5:2017 ED. 3.1
EN 61000-4-6:2014 +AC:2015 / IEC 61000-4-6:2013 ED. 4.0
EN 61000-4-8:2010 / IEC 61000-4-8:2009 ED. 2.0

EN IEC 61000-4-11: 2020+AC:2020 / IEC 61000-4-11: 2020 ED. 3.0 (Not applicable)

The above equipment has been tested by Bureau Veritas Consumer Products Services (H.K.) Ltd., Taoyuan Branch,

and found compliance with the requirement of the above standards. The test record, data evaluation & Equipment Under

Test (EUT) configurations represented herein are true and accurate accounts of the measurements of the sample’s EMC

characteristics under the conditions specified in this report.
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The test items that the EUT need to perform in accordance with its interfaces, evaluated functions, are as follows:

Performance Criteria A

Standard Test Item Result Remark
. Minimum passing Class A margin is
EN 55032 Conducted Emissions from Power Ports Pass -8.41 dB at 0.85440 MHz
. . Minimum passing Class A margin is
EN 55032 Radiated Emissions up to 1 GHz Pass -1.66 dB at 41.74 MHz
L For EN 55035
IEC 61000-4-2 Electrostatic Discharges (ESD) Pass Performance Criteria A
A Radio Frequency Electromagnetic Field For EN 55035
IEC 61000-4-3 (RS) Pass Performance Criteria A
IEC 61000-4-4 Fast Transients Common Mode (EFT) Pass For EN 55035 o
Performance Criteria A
For EN 55035
IEC 61000-4-5 Surges Pass Performance Criteria A
. For EN 55035
IEC 61000-4-6 Radio Frequency Common Mode (CS) Pass Performance Criteria A
IEC 61000-4-8 Power Frequency Magnetic Field (PFMF) Pass For EN 55035

Note: Determining compliance based on the results of the compliance measurement, not taking into account

measurement instrumentation uncertainty.
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2.1 Performance Criteria
General Performance Criteria

These criterions shall be used during the testing of primary functions where no specified in the normative annexes
of EN 55035 is applicable.

Performance criterion A

The equipment shall continue to operate as intended without operator intervention. No degradation of performance, loss
of function or change of operating state is allowed below a performance level specified by the manufacturer when the
equipment 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
equipment if used as intended.

Performance criterion B

During the application of the disturbance, degradation of performance is allowed. However, no unintended change of
actual operating state or stored data is allowed to persist after the test.

After the test, the equipment shall continue to operate as intended without operator intervention; no degradation of
performance or loss of function is allowed, below a performance level specified by the manufacturer, when the equipment
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), or recovery time, 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 equipment if used as intended.

Performance criterion C

Loss of function is allowed, provided the function is self-recoverable, or can be restored by the operation of the controls
by the user in accordance with the manufacturer’s instructions. A reboot or re-start operation is allowed.

Information stored in non-volatile memory, or protected by a battery backup, shall not be lost.

Product Specific Performance criteria for network functions
Equipment that provides these functions transmits and receives data through ports such as an analogue/digital data port.
The networking functions are just like network switching and routing ; data transmission ; supervisory...etc.

The particular performance criteria which are specified in the normative annexes of CISPR 35/ EN 55035 take precedence
over the corresponding parts of the general performance criteria.

Performance criterion A

Where relevant, during the application of the test the network function shall, as a minimum, operate ensuring that:

- established connections shall be maintained throughout the application of the test;

- no change of operational state or corruption of stored data occurs;

- noincrease in error rate above the figure defined by the manufacturer occurs. The manufacturer should select the most
appropriate performance measurement criteria for the product or system, for example bit error rate, block error rate;

- no request for retry above the figure defined by the manufacturer;

- the data transmission rate does not reduce below the figure defined by the manufacturer;

- no protocol failure occurs;

- other verifications are described in F.3.3.1 of CISPR 35/ EN 55035.

Report No.: CEBCAE-WTW-P23080446 Page No. 7 / 52 Report Format Version: 7.1. 1
Reference No.: BCAE-WTW-P23010184
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Performance criterion B
Established connections shall be maintained throughout the test, or shall self-recover in a way and timescale that is
imperceptible to the user.

The error rate, request for retry and data transmission rates may be degraded during the application of the test.
Degradation of the performance as described in criterion A is permitted, provided that the normal operation of the EUT is
self-recoverable to the condition established prior to the application of the test.

Where required, as defined in Clause 5 of CISPR 35/ EN 55035, the acceptable operation of the function shall be verified
at the completion of the test as described in Table H.1 of CISPR 35/ EN 55035, by confirming the following:

the EUT’s ability to establish a connection,
- the EUT’s ability to clear a connection.

During surge testing disconnection is allowed on the analogue/digital data port being tested.

If the EUT is a supervisory equipment, it shall not impact the normal operation of the network being monitored. In addition,
any supervisory functions impacted during the period of the test shall return to the state prior to the test. Elements to
consider include: alarms, signalling lamps, printer output, network traffic rates, network monitoring.

Performance criterion C

Degradation of performance as described in criteria A and B is permitted provided that the normal operation of the EUT
is self-recoverable to the condition immediately before the application of the test, or can be restored after the test by the
operator.

Product Specific Performance Criteria for xDSL
The particular performance criteria which are specified in the normative annexes of CISPR 35/ EN 55035 take precedence
over the corresponding parts of the general performance criteria.

Performance criterion A

Applicable for the test requirement defined in table clause 2.1 of EN 55035

During the swept frequency test the established connection shall be maintained throughout the testing and the information

transferred without any additional reproducible errors or loss of synchronisation. If a degradation in performance is

observed and the system is adaptive, for example has the capability to automatically retrain in the presence of an

interfering signal, then for conducted immunity tests only, the following procedure shall be followed:

a) For each range of interfering frequencies in which degradation in performance is observed, three frequencies (beginning,
middle and end) shall be identified.

b) At each of the frequencies identified in step a), the interfering signal shall be turned on and the system is allowed to
retrain.

c) If the system is able to retrain and then functions correctly for a dwell time of at least 60 seconds without any additional
reproducible errors or loss of synchronisation, then the performance level of the system is considered acceptable.

d) The frequencies identified in step a) and the data rates achieved in step b) shall be recorded in the test report.

Applicable for the test requirement defined in table clause 2.2 of EN 55035

It is important that the modems are able to train in the presence of repetitive impulsive noise and minimize disruption to
the end-user where a repetitive impulsive noise source starts after the link has synchronized. Therefore the following
procedure and performance criteria shall apply.

The manufacturer shall select the class of impulsive noise protection (INP) to be used for the immunity test and should
state this information in the technical documentation and in the test report. The maximum delay shall be set to 8 ms.

In the absence of impulsive noise: The modem shall operate without retraining at its target noise margin with a bit rate
value depending on the line attenuation and the stationary noise being present on the line. (The actual value will be
between the minimum and maximum bit rate values programmed in the port).

The impulsive noise source shall then be applied at the required test level.

With the impulsive noise applied: The modem shall operate without retraining and without SES at the bit rate
established prior to the application of the impulsive noise. No extra CRC errors shall occur due to the impulsive noise.
After the test, the noise margin value shall return to the target noise margin.

Report No.: CEBCAE-WTW-P23080446 Page No. 8 / 52 Report Format Version: 7.1. 1
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Performance criterion B

Applicable for the test requirement defined in table clause 2.3 of EN 55035

Modems shall withstand the occurrence of isolated impulsive noise events. The performance criteria defined in below
Table shall be applied.

Impulse duration L
P Performance criteria

(ms)
The application of the impulse shall not cause the xDSL link to lose synchronisation.
0.24 !
No CRC errors are permitted.
10 The application of the 5 impulses shall result in less than 75 CRC errors and shall not cause the

link to lose synchronisation.

300 The application of the impulse shall not cause the xDSL link to lose synchronisation.

Applicable for the test requirements defined in table clauses 2.5 and 4.5 of EN 55035

For application of this test to the xDSL port, a repetition rate of 100 kHz (burst length 0.75 ms) shall be used.
Degradation of the performance as described in criterion A is permitted in that errors are acceptable during the application
of the test. However the application of the test shall not cause the system to lose the established connection or re-train.
At the cessation of the test the system shall operate in the condition established prior to the application of the test without
user intervention.

After the application of the EFT/B tests to the xXDSL or AC mains port, the CRC error count shall not have increased by
more than 600 when compared to the count prior to the application of the test.

Performance criterion C

Degradation of the performance as described in criteria A and B is permitted provided that the normal operation of the
EUT is self-recoverable to the condition established prior to application of the test or can be restored after the test by the
operator.

2.2 Measurement Uncertainty

Where relevant, the following measurement uncertainty levels have been estimated for tests performed on the EUT as
specified in CISPR 16-4-2:

Expanded Uncertainty Maximum allowable
Measurement Specification (k=2) uncertainty
(&) ()
Conducted Emissions from Power Ports 150 kHz ~ 30 MHz 2.77 dB 3.4 dB (Uispr)
Radiated Emissions up to 1 GHz 30 MHz ~ 1 GHz 4.03 dB 6.3 dB (Ucispr)

The other instruments specified are routine verified to remain within the calibrated levels, no measurement uncertainty is
required to be calculated.
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2.3 Supplementary Information
There is not any deviation from the test standards for the test method.
Specific Immunity Requirements by applicant.
standard Test Item Test Specification Perfolrm'?mce
Criteria
IEC 61000-4-2 Electrostatic Discharges Enclosure port: A
(ESD) 16kV Contact discharge
Swept Frequency Test:
Radio Frequency Electromagnetic Field 80 to 1000(MHz), 3/ 10V/m, 80 % AM (1 kHz)
IEC 61000-4-3 RS) quency g Spot Frequency Test: A
1800, 2600, 3500, 5000 MHz,
3/ 10V/m, 80% AM (1kHz)
IEC 61000-4-4 Fast Transients Common Mode Input DC power port: A
(EFT) +2kV, 5/50 (Tr/Th) ns, 5kHz
IEC 61000-4-5 |Surges Input DC power port: A
+1kV, 1.2/50 (8/20) (Tr/Th) s,
IEC 61000-4-6 Radio Frequency Common Mode Input DC power port: A
(CS) 0.15-80 MHz, 10V, 80% AM (1kHz)
IEC 61000-4-8 Power Frequency Magnetic Field Enclosure port: A
(PEMF) 50 Hz, 3A/m,

Report No.: CEBCAE-WTW-P23080446
Reference No.: BCAE-WTW-P23010184
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3 General Information

3.1 Description of EUT
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Product DC to DC Converter

= L 4
Brand -
Test Model THL 25-1210
Series Model Refer to Note as below

Model Difference

Marketing Differentiation

Sample Status

Engineering sample

Operating Software

N/A

Power Supply Rating

Refer to note as below

Accessory Device

N/A

Data Cable Supplied

N/A

Note:

1. This report is issued as a duplicate report of BV CPS report no.: CEBCAE-WTW-P23010184. The difference
compared with original report are changing applicant, brand and model for marketing purpose; therefore all test

data was copied from the original test report.

2. The EUT is a DC to DC Converter, the specifications of standard models were listed as below.

Model Number Input Voltage (Range) Output Voltage
Vdc Vdc
THL 25-1210 3.3
THL 25-1211 5
THL 25-1212 12 12
THL 25-1213 (9~18) 15
THL 25-1222 12
THL 25-1223 15
THL 25-2410 3.3
THL 25-2411 5
THL 25-2412 24 12
THL 25-2413 (18 ~ 36) 15
THL 25-2422 12
THL 25-2423 +15
THL 25-4810 3.3
THL 25-4811 5
THL 25-4812 48 12
THL 25-4813 (36 ~ 75) 15
THL 25-4822 12
THL 25-4823 +15

Report No.: CEBCAE-WTW-P23080446
Reference No.: BCAE-WTW-P23010184
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Model Number

Input Voltage (Range)

Output Voltage

Vdc Vdc
THL 25-2410WI 3.3
THL 25-2411WI 5
THL 25-2412WI 24 12
THL 25-2413WI (9 ~36) 15
THL 25-2422WI +12
THL 25-2423WI +15
THL 25-4810WI 3.3
THL 25-4811WI 5
THL 25-4812WI 48 12
THL 25-4813WI (18 ~ 75) 15
THL 25-4822WI +12
THL 25-4823WI 15

3.2

Primary Clock Frequencies of Internal Source

The highest frequency generated or used within the EUT or on which the EUT operates or tunes is below 108MHz,
provided by TRACO ELECTRONIC AG, for detailed internal source, please refer to the manufacturer's specifications.

3.3

Features of EUT

The tests reported herein were performed according to the method specified by TRACO ELECTRONIC AG, for detailed
feature description, please refer to the manufacturer's specifications or user's manual.

Please refer to appendix of the report if the applicant has provided additional descriptions of the EUT.

Report No.: CEBCAE-WTW-P23080446
Reference No.: BCAE-WTW-P23010184
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3.4 Solutions and Package Specifications by Manufacturer
(1) Conduction & Radiation Solution :
Cc2
|1
I
L1
+
VIE YN +VIN +VOUT
DC/DC
iy CONVERTER LOAD%
o
VIN vout
C3
|1
1
Class Model L1 ct C2 Cc3
0.4mH//0.4mH 3.3uF/100V 1210 X7S 1000pF/2KV 1206 X7R 1000pF/2KV 1206 X7R
Class A THL 25-1210
7448014501 MLCC MLCC MLCC

(2) EFT & Surge Solution :

To meet EN61000-4-4 & EN61000-4-5, an external capacitor across the input pins is required. Suggested capacitor:

220uF/100V.

(3) Package Specifications :

Package Specifications
Mechanical Dimensions

25.4 [1.00]
I=}
10.16 10.16 E ; 6.0 10.16+0.5
[0.40] [0.40] = [0.247]T0.40+0.02]
o] ] G | —
3 4 5
3 g
Bottom View 8 o
™| <
] & -
8l
ol =1
1 2 6 s
o] Q (@2 ——]
 —
5.08 7.62 2.54
[0.20] 0.30] f0.10]
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Pin Connections
Pin Single Output
+in
-Vin
+Vout
Trim
Vout
Remote On/Off

D B W R

» All dimensions in mm (inches)

» Tolerance: X.X+0.25 (X.XX+0.01)

Dual Output
+Vin
-Vin

+Vout
Common
-Vout

Remote On/Off

XXX£0.13 ( X.XXX£0.005)
» Pin diameter & 1.0 £0.05 (0.04+0.002)

Report Format Version: 7.1. 1



3.5 Operating Modes of EUT and Determination of Worst Case Operating Mode

BUREAU

1. The EUT was pre-tested under operating and standby condition and the worst emission level was found under

operating condition.

2. Asclient’s requirement, test modes are presented in the report as below.

Conducted emission test & Radiated emission test
Mode Model No. Input Output
1 THL 25-1210 12Vdc 3.3Vdc
Immunity tests
Mode Model No. Input Output
1 THL 25-1210 12Vdc 3.3Vdc

3.6 Test Program Used and Operation Descriptions

For Emission tests
Set the EUT under full resistor load.

For Immunity tests

Connected a resistor load to DC output port of EUT to make EUT have maximum power consumption and installed both

of them into a metal case then multimeter was used to monitor voltage of output.

Report No.: CEBCAE-WTW-P23080446 Page No. 14 / 52
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3.7 Connection Diagram of EUT and Peripheral Devices

For Emission tests

BUREAU

Load (C)

DC Output

EUT

ga g [
DC LISN (B) DG Input
2
DC Power supply
(A)
For Immunity tests (RS & CS excluded)

DC Output

EUT

Report No.: CEBCAE-WTW-P23080446
Reference No.: BCAE-WTW-P23010184

Load (A)

1

Multimeter (B)
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For RS & CS tests

C(METER)

3
B(LOAD)
2
DC out
DCIN i
A(TEST BOARD)
4

UV
v-é',,,’
-

Ep
SY

1828

BUREAU

D(DC Power Supply)
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3.8 Configuration of Peripheral Devices and Cable Connections
For Emission tests
ID Product Brand Model No. Serial No. FCC ID Remarks
A DC Power Supply Chroma 62024P-80-60 62024PA00674 N/A Provided by Lab
B DC LISN SCHAFFNER| FN2200-75-34 N/A N/A Provided by Lab
C DUMMY LOAD N/A N/A N/A N/A Provided by Lab
o Length Shielding Cores
ID Cable Descriptions Qty. Remarks
(m) (Yes/No) (Qty.)
1 DC cable 1 1.8 No 0 Provided by Lab
2 DC cable 1 1.2 No 0 Provided by Lab
3 DC cable 1 0.1 No 0 Provided by Lab
4 DC cable 1 7.0 No 0 Provided by Lab
For Harmonics, Flicker & Immunity tests (RS & CS excluded)
ID Product Brand Model No. Serial No. FCCID Remarks
A DUMMY LOAD N/A N/A N/A N/A Supplied by applicant
B Multimeter YFE YF-370A N/A N/A Provided by Lab
o Length Shielding Cores
ID Cable Descriptions Qty. Remarks
(m) (Yes/No) (Qty.)
1 Data cable 1 0.6 No 0 Provided by Lab
2 DC cable 1 1.2 No 0 Provided by Lab
3 DC cable 1 0.1 No 0 Supplied by applicant
For RS & CS tests
ID Product Brand Model No. Serial No. FCC ID Remarks
A TEST BOARD N/A N/A N/A N/A Supplied by applicant
B DUMMY LOAD N/A N/A N/A N/A Supplied by applicant
C METER YFE YF-370A N/A N/A Provided by Lab
D DC Power Supply Chroma 62024P-80-60 62024PA03093 N/A Provided by Lab
o Length Shielding Cores
ID Cable Descriptions Qty. Remarks
(m) (Yes/No) (Qty.)
1 DC power cable 1 0.2 No 0 Provided by Lab
2 DC power cable 2 0.05 No 0 Provided by Lab
3 DC power cable 1 0.8 No 0 Supplied by applicant
4 DC power cable 1 5 No 0 Provided by Lab

Report No.: CEBCAE-WTW-P23080446
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4 Test Instruments

U VE

7828

BUREAU

The calibration interval of the all test instruments are 12 months and the calibrations are traceable to NML/ROC and

% P
o)
B
o

S VLY

NIST/USA.
4.1 Conducted Emissions from Power Ports
Description & Manufacturer Model No. Serial No. Cal. Date Cal. Due

ROHDE & SCHWARZ
TEST RECEIVER ESCS 30 100276 Apr. 12, 2016 Apr. 11, 2017
ROHDE & SCHWARZ Atrtificial
Mains Network ENV216 101197 May 04, 2016 May 03, 2017
(for EUT)
LISN With Adapter

AD10 C10Ada-002 May 04, 2016 May 03, 2017
(for EUT) a i i
ROHDE & SCHWARZ Artificial
Mains Network ESH3-25 100218 Nov. 23, 2016 Nov. 22, 2017
(for peripherals)
SCHWARZBECK
Artificial Mains Network (For NNLK8129 8129229 May 04, 2016 May 03, 2017
EUT)
Software Cond_V7.3.7.4 NA NA NA
RF cable (JYEBAO)
With 10dB PAD 5D-FB Cable-C10.01 Feb. 14, 2017 Feb. 13, 2018
SUHNER Terminator
(For ROHDE & SCHWARZ 65BNC-5001 E1-011484 May 12, 2016 May 11, 2017
LISN)
ROHDE & SCHWARZ
Artificial Mains Network (For TV ESH3-Z5 100220 Nov. 08, 2016 Nov. 07, 2017
EUT)
LISN With Adapter

100220 N/A Nov. 08, 2016 Nov. 07, 2017
(for TV EUT) ov- P, ov- =l

Notes: 1. The test was performed in Shielded Room No. 10.
2. The VCCI Site Registration No. C-1852.

3. Tested Date: Mar. 18, 2017.
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4.2 Radiated Emissions up to 1 GHz
Description & Manufacturer Model No. Serial No. Cal. Date Cal. Due
ROHDE &
SCHWARZ ESCI 100744 Apr. 28, 2016 Apr. 27, 2017
TEST RECEIVER
Schaffner BILOG Antenna CBL6111D 22270 Dec. 28,2016 | Dec. 27, 2017
EMCI . EMC9135 980326 Feb. 21,2017 | Feb. 20, 2018
Preamplifier
CT Turn Table TT100 CT-080 NA NA
CT Tower AT100 CT-080 NA NA
Software Radiated V7.6.15.9.5 NA NA NA
ANRITSU RF Switches MP59B N/A Mar. 10, 2017 | Mar. 09, 2018
WOKEN RF cable
With 5dB PAD 8D CABLE-ST3-01 Mar. 10, 2017 | Mar. 09, 2018
Notes: 1. The test was performed in Open Site No. 3.
2. The VCCI Site Registration No. is R-269.
3. The FCC Site Registration No. 90424.
4. Tested Date: Mar. 21, 2017.
4.3 Electrostatic Discharges (ESD)
Description & Manufacturer Model No. Serial No. Cal. Date Cal. Due
EM Test ESD Simulator Dito V0707102251 Apr. 16, 2016 Apr. 15, 2017
Notes: 1. The test was performed in ESD Room No. 3.
2. Tested Date: Apr. 25, 2016.
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BUREAU

4.4 Radio Frequency Electromagnetic Field (RS)

Description & Manufacturer Model No. Serial No. Cal. Date Cal. Due
RF Generator
TESEQ ITS 6006 37543 May 10, 2022 May 9, 2023
Amplifier
TESEQ CBA 1G-150 T44220 NA NA
Amplifier
TESTQ CBA 3G-050 T44345 NA NA
Amplifier
TESTO AS1860-50 S-5944/1 NA NA
Power Meter
BOONTON 4232A 94901 June 6, 2022 June 5, 2023
Power Sensor
BOONTON 51011-EMC 32807 June 6, 2022 June 5, 2023
RS antenna . STLP 9129 9129068 NA NA
schwarzbeck mess-elektronik
CHANCE MOST Compact Full
Anechoic Chamber (7x3x3 m) NA NA Jan. 18, 2022 Jan. 17, 2023
Software
BVADT RS V7.6 NA NA NA
\F’{Véfg'ess Connection Tester CMW270 101075 Apr. 18,2022 | Apr. 17, 2023
g‘go analyzer uPV