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1. General Description of Equipment under Test 

1.1 Applicant 

Traco Electronic AG 
Sihlbruggstrasse 111, 6340 Baar, Switzerland  

1.2 Manufacturer 

Traco Electronic AG 
Sihlbruggstrasse 111, 6340 Baar, Switzerland  

1.3 Basic Description of Equipment under Test 

Equipment : AC-DC Power Module 

Model No. : TMG 07105 TMG 07112 TMG 07115 TMG 07124 

Brand Name : Traco 

Power Supply Type : Switching 

AC Power Cord : Non-Shielded, 1.8m, 2 pin 

The maximum operating frequency is 60MHz 

1.4 Feature of Equipment under Test 

Please refer to user manual. 
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2. Test Configuration of Equipment under Test 

2.1 Test Manner 

a. During testing, the interface cables and equipment positions were varied according to European 

Standard EN 55022 and EN55024. 

b. The complete test system included Load and EUT for EMI test. 

c. The following test mode was for conducted final test: 

Mode 1. TMG 07105 (FULL LOAD) 
d. The following test mode was for radiated final test: 

Mode 1. TMG 07105 (FULL LOAD) 
Note: The highest frequency of the internal sources of the EUT is less than 108MHz, so the measurement shall only  

be made up to 1GHz.

e. The complete test system included Load, Multi-meter and EUT for EMS test. 

f. The following test mode was for EMS final test: 

Mode 1. TMG 07105 (FULL LOAD) 
Note: The test configuration, test modes and test software used in this test report are designated by the applicant. 

g. Frequency range investigated: Conducted 150 kHz to 30 MHz, Radiated 30 MHz to 1,000 MHz. 
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2.3 Connection Diagram of Test System for Conducted and Radiated Emission 
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3. Test Software 
 
No test software was used during testing. 
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4. General Information of Test 

4.1 Test Facility 

< EMI > 

For conducted emission and radiated emission below 1GHz 

Test Site Location : No. 3, Lane 238, Kangle St., Neihu Chiu, Taipei, Taiwan 114, R.O.C. 
  TEL : 886-2-2631-5551 
  FAX : 886-2-2631-9740 
Test Site No. : CO01-NH (For conducted emission) 
  OS03-NH (For radiated emission below 1GHz) 

< EMS > 

Test Site Location : 
No. 52, Hwa Ya 1st Rd., Hwa Ya Technology Park, Kwei-Shan District, 
Taoyuan City, Taiwan, R.O.C 

  TEL : 886-3-327-3456 

  FAX : 886-3-327-0973 

4.2 Test Voltage 

230Vac / 50Hz 

4.3 Standard for Methods of Measurement 

EMI Test : European Standard EN 55022 Class B 
Harmonics Test : European Standard EN 61000-3-2 
Voltage Fluctuations Test : European Standard EN 61000-3-3 
EMS Test : European Standard EN 55024 
  (ESD: IEC 61000-4-2, RS: IEC 61000-4-3, EFT: IEC 61000-4-4,  

Surge: IEC 61000-4-5, CS: IEC 61000-4-6,  
Power Frequency Magnetic Field: IEC 61000-4-8,  
Dips: IEC 61000-4-11) 

4.4 Test in Compliance with 

EMI Test : European Standard EN 55022 Class B 
Harmonics Test : European Standard EN 61000-3-2 
Voltage Fluctuations Test : European Standard EN 61000-3-3 
EMS Test : European Standard EN 55024 
  (ESD: IEC 61000-4-2, RS: IEC 61000-4-3, EFT: IEC 61000-4-4,  

Surge: IEC 61000-4-5, CS: IEC 61000-4-6,  
Power Frequency Magnetic Field: IEC 61000-4-8,  
Dips: IEC 61000-4-11) 
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4.5 Frequency Range Investigated 

a. Conducted emission test: from 150 kHz to 30 MHz 

b. Radiated emission test: from 30 MHz to 1,000 MHz 

c. Radio frequency electromagnetic field immunity test: 80-1,000 MHz 

4.6 Test Distance 

a. The test distance of radiated emission from antenna to EUT is 10 M (from 30MHz ~ 1GHz) 

b. The test distance of radio frequency electromagnetic field immunity test from antenna to EUT is 3 M 
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5. Test of Conducted Powerline 

Conducted Emissions were measured from 150 kHz to 30 MHz with a bandwidth of 9 kHz and return leads of 

the EUT according to the methods defined in EN 55022, Clause 9. The EUT was placed on a nonmetallic 

stand in a shielded room 0.8 meters above the ground plane as shown in section 5.2. The interface cables 

and equipment positioning were varied within limits of reasonable applications to determine the position 

produced maximum conducted emissions. 

5.1 Test Procedures 

a. The EUT was warmed up for 15 minutes before testing started. 

b. The EUT was placed on a desk 0.8 meters height from the metal ground plane and 0.4 meter from the 

conducting wall of the shielding room and it was kept at least 0.8 meters from any other grounded 

conducting surface. 

c. Connect EUT to the power mains through a line impedance stabilization network (LISN). 

d. All the support units are connected to the other LISN. 

e. The LISN provides 50 ohm coupling impedance for the measuring instrument. 

f. The CISPR states that a 50 ohm, 50 microhenry LISN should be used. 

g. Both sides of AC line were checked for maximum conducted interference. 

h. The frequency range from 150 kHz to 30 MHz was searched. 

i. Set the test-receiver system to Peak Detect Function and Specified Bandwidth with Maximum Hold 

Mode. 
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5.2 Typical Test Setup Layout of Conducted Powerline  
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5.4 Photographs of Conducted Power line Test Configuration  

 The photographs show the configuration that generates the maximum emission. 

FRONT VIEW 

REAR VIEW 
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SIDE VIEW
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6. Test of Radiated Emission 

Radiated emissions from 30 MHz to 1000 MHz were measured with a bandwidth of 120 kHz according to the 

methods defines in European Standard EN 55022, Clause 10. The EUT was placed on a nonmetallic stand, 

0.8 meter above the ground plane, as shown in section 6.2. The interface cables and equipment positions 

were varied within limits of reasonable applications to determine the positions producing maximum radiated 

emissions.  

6.1 Test Procedures 

< Below 1GHz > 

a. The EUT was placed on a rotatable table top 0.8 meter above ground. 

b. The EUT was set 10 meters from the interference-receiving antenna which was mounted on the top of 

a variable height antenna tower. 

c. The table was rotated 360 degrees to determine the position of the highest radiation. 

d. The antenna is a broadband antenna and its height is varied between one meter and four meters 

above ground to find the maximum value of the field strength both horizontal polarization and vertical 

polarization of the antenna are set to make the measurement. 

e. For each suspected emission the EUT was arranged to its worst case and then tune the antenna 

tower (from 1 M to 4 M) and turn table (from 0 degree to 360 degrees) to find the maximum reading. 

f. Set the test-receiver system to Peak Detect Function and specified bandwidth with Maximum Hold 

Mode. 

If the emission level of the EUT in peak mode was 3 dB lower than the limit specified, then testing will 

be stopped and peak values of EUT will be reported, otherwise, the emissions which do not have 3 dB 

margin will be repeated one by one using the quasi-peak method and reported. 
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< Above 1GHz > 

a. The EUT was placed on a turntable at the height of 0.8 meters from the ground. 

b. The EUT was set at a distance of 3 meters from the interference-receiving antenna which was 

mounted on the top of a variable height antenna tower. 

c. An absorber was placed between the EUT and Antenna as required per the CISPR16-1-14 standard, 

specifically, the measurement setup requirements defined for an accredited test site. 

d. The table was rotated 360 degrees to determine the position of the highest radiation. 

e. Set the measuring receiver system to �Peak Detection� function and �Specified Bandwidth� with the 

�Maximum Hold� mode set on the measuring receiver. 

f. The DRG Horn Antenna was set at a height of 1 meter while turning the turntable to obtain the EUT�s 

most maximized operational radiation noise readings from both the �Horizontal� and �Vertical� 

polarizations separately. 

g. When an EUT is located on the turntable, and its height is over 172cm (when the antenna�s 3dB beam 

width of 6GHz is at 27°), the DRG Horn Antenna must be raised and descended while turning the 

turntable to obtain the EUT�s most maximized operational radiation noise readings from both the 

�Horizontal� and �Vertical� polarizations separately.  

NOTE: The maximum raise height of the antenna is the same height as that of the top of the EUT 

while located on top of the turntable. 

If the emission level of the EUT in �Peak Detection� mode is 20dB lower than the �Average� limit 

(means that the emission level in �Peak Detection� mode also complies with the limit in �Average 

Mode�), testing will be stopped and �Peak� values of the EUT will be reported, otherwise, the 

emissions of the EUT will be measured in �Average Mode� again and then reported. 
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6.4 Photographs of Radiated Emission Test Configuration 

 The photographs show the configuration that generates the maximum emission. 

FRONT VIEW 

REAR VIEW 
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6.5 Test Result of Radiated Emission (Above 1GHz) 

The highest frequency of the internal sources of the EUT is less than 108MHz, so the measurement shall 

only be made up to 1GHz. 
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7.5 Current Harmonics Test  

 

 
 
As specified on clause 7 of EN 61000-3-2, the limits are not specified for equipment with a rated power of 
75W or less. The EUT meets the above condition, so it conforms to EN 61000-3-2. 
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8.6 Photographs of Voltage Fluctuation and Flicker Test 

FRONT VIEW 

REAR VIEW 
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9.2 Test Setup for Tests Performed in Laboratory 

A ground reference plane was provided on the floor of the test site. It was a metallic sheet (copper or 

aluminum) of 0.25 mm, minimum thickness; other metallic may be used but they shall have at least 0.65 

mm thickness. In the SPORTON EMC LAB., we provided 1 mm thickness aluminum ground reference 

plane or 1 mm thickness stainless steel ground reference plane. The minimum size of the ground 

reference plane is 1 m x 1 m, the exact size depending on the dimensions of the EUT. It was connected to 

the protective grounding system. 

The EUT was arranged and connected according to its functional requirements. A distance of 1m minimum 

was provided between the EUT and the wall of the lab. and any other metallic structure. In cases where 

this length exceeds the length necessary to apply the discharges to the selected points, the excess length 

shall, where possible, be placed non-inductively off the ground reference plane and shall not come closer 

than 0.2m to other conductive parts in the test setup. 

Where the EUT is installed on a metal table, the table was connected to the reference plane via a cable 

with a 470k ohm resister located at each end, to prevent a build-up of charge. The test setup was consist a 

wooden table, 0.8m high, standing on the ground reference plane. A HCP, 1.6 m x 0.8 m, was placed on 

the table. The EUT and cables was isolated from the HCP by an insulating support 0.5 mm thick. The VCP 

size, 0.5 m x 0.5 m. 

9.3 ESD Test Procedure 

a. In the case of air discharge testing the climatic conditions shall be within the following ranges: 

- ambient temperature: 15  to 35 ; 

- relative humidity : 30  to 60 ; 

- atmospheric pressure : 86 kPa (860 mbar) to 106 kPa (1060 mbar). 

b. Test programs and software shall be chosen so as to exercise all normal modes of operation of the 

EUT.  The use of special exercising software is encouraged, but permitted only where it can be 

shown that the EUT is being comprehensively exercised. 

c. The test voltage shall be increased from the minimum to the selected test severity level, in order to 

determine any threshold of failure.  The final severity level should not exceed the product 

specification value in order to avoid damage to the equipment. 

d. The test shall be performed with both air discharge and contact discharge. On preselected points at 

least 10 single discharges (in the most sensitive polarity) shall be applied on air discharge. On 

preselected points at least 25 single discharges (in the most sensitive polarity) shall be applied on 

contact discharge. 

e. For the time interval between successive single discharges an initial value of one second is 

recommended. Longer intervals may be necessary to determine whether a system failure has 

occurred. 

f. In the case of contact discharges, the tip of the discharge electrode shall touch the EUT before the 

discharge switch is operated. 
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9.7 Photographs of Electrostatic Discharge Immunity Test 

FRONT VIEW 

REAR VIEW 
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10.4 Photographs of Radio Frequency Electromagnetic Field Immunity Test 

FRONT VIEW 

REAR VIEW 
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X Specified Specified 

Remark: � X � is an open level.  The level is subject to negotiation between the user and the manufacturer or is 
specified by the manufacturer. 
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11.6 Photographs of Electrical Fast Transient/Burst Immunity Test 

 

FRONT VIEW 

REAR VIEW 
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f. The test procedure shall also consider the non-linear current-voltage characteristics of the equipment 

under test.  Therefore the test voltage has to be increased by steps up to the test level specified in 

the product standard or test plan. 

g. All lower levels including the selected test level shall be satisfied.  For testing the secondary 

protection, the output voltage of the generator shall be increased up to the worstcase voltage 

breakdown level ( let-through level ) of the primary protection. 

h. If the actual operating signal sources are not available, the may be simulated.  Under no 

circumstances may the test level exceed the product specification.  The test shall be carried out 

according the a test plan. 

i. To find all critical points of the duty cycle of the equipment, a sufficient number of positive and 

negative test pulses shall be applied.  For acceptance test a previously unstressed equipment shall 

be used to the protection devices shall be replaced. 

12.4 Operating Condition 

Full system 
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12.5 Photographs of Surge Immunity Test 

 

FRONT VIEW 

REAR VIEW 
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devices in turn while the other non-excited RF-input ports of the coupling devices are terminated by a 

50 ohm load resistor. 

d. The frequency range is swept from 150 kHz to 80 MHz, using the signal levels established during the 

setting process, and with the disturbance signal 80% amplitude modulated with a 1kHz sinewave, 

pausing to adjust the RF-signal level or to switch coupling devices as necessary.  The rate of sweep 

shall no exceed 1.5 x 10-3 decades/s.  Where the frequency is swept incrementally, the step size 

shall no exceed 1% of the start and thereafter 1% of the preceding frequency value. 

e. The dwell time at each frequency shall not be less than the time necessary for the EUT to be 

exercised, and able to respond. Sensitive frequencies e.g. clock frequency(ies) and harmonics or 

frequencies of dominant interest shall be analyzed separately. 

f. In cases of dispute, the test procedure using a step size not exceeding 1% of the start and thereafter 

1% of preceding frequency value shall take precedence. 

g. Attempts should be made to fully exercise the EUT during testing, and to fully interrogate all exercise 

modes selected for susceptibility. 

h. The use of special exercising programs is recommended. 

i. Testing shall be performed according to a Test Plan, which shall be included in the test report. 

j. It may be necessary to carry out some investigatory testing in order to establish some aspects of the 

test plan. 
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13.3 Photographs of CS Immunity Test 

 

FRONT VIEW 

REAR VIEW 
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14.3 Photographs of Power Frequency Magnetic Field Immunity Tests 

 

FRONT VIEW 

REAR VIEW 
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15.6 Photographs of Voltage Dips and Voltage Interruption Immunity Tests 

 

FRONT VIEW 

REAR VIEW 
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B.2. Test of Conducted Powerline 

Conducted Emissions were measured from 150 kHz to 30 MHz with a bandwidth of 9 kHz and return leads 

of the EUT according to the methods defined in European Standard EN 55032 Clause 6.The EUT was 

placed on a nonmetallic stand in a shielded room 0.8 meter above the ground plane. The interface cables 

and equipment positioning were varied within limits of reasonable applications to determine the position 

producing maximum conducted emissions. 

 

B.2.1 Test Procedures 

a. The EUT was warmed up for 15 minutes before testing started. 

b. The EUT was placed on a desk 0.8 meter height from the metal ground plane and 0.4 meter from the 

conducting wall of the shielding room and it was kept at least 0.8 meter from any other grounded 

conducting surface. 

c. Connect EUT to the power mains through a line impedance stabilization network (LISN). 

d. Connect Telecommunication port to ISN (Impedance Stabilization Network). 

e. All the support units are connect to the other LISN. 

f. The LISN provides 50 ohm, coupling impedance for the measuring instrument. 

g. The CISPR states that a 50 ohm, 50 microhenry LISN should be used. 

h. Both sides of AC line were checked for maximum conducted interference. 

i. The frequency range from 150 kHz to 30 MHz was searched. 

j. Set the test-receiver system to Peak Detect Function and Specified Bandwidth with Maximum Hold 

Mode. 

k. The EUT and local AE shall be arranged in the most compact practical arrangement within the test 

volume, while respecting typical spacing and the requirements defined in Annex D. The central point 

of the arrangement shall be positioned at the centre of the turntable. The measurement distance is 

the shortest horizontal distance between an imaginary circular periphery just encompassing this 

arrangement and the calibration point of the antenna.  
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B.3. Test Result of Disturbance at Telecommunication Ports  

 

This product does not have the communication port. 



 

 

  Attachment Report No. : EC4O1707-02 

         CE EMC TEST REPORT Original Report No. : EC4O1707-02 

SPORTON International Inc. Page No. : B7 of B17 

TEL : 886-3-327-3456 Issued Date : Jul. 11, 2016 

FAX : 886-3-327-0973    
 

B.4. Test of Radiated Emission 

Radiated emissions from 30 MHz to 6,000 MHz were measured with a bandwidth of 120 kHz for 30 MHz to 

1,000 MHz and 1 MHz for above 1GHz according to the methods defines in European Standard EN 55032, 

Clause 6. The EUT was placed on a nonmetallic stand, 0.8 meter above the ground plane. The interface 

cables and equipment positions were varied within limits of reasonable applications to determine the 

positions producing maximum radiated emissions. 

 

B.4.1 Test Procedures 

For Below 1GHz 

a. The EUT was placed on a rotatable table top 0.8 meter above ground. 

b. The EUT was set 10 meters from the interference-receiving antenna which was mounted on the 

top of a variable height antenna tower. 

c. The table was rotated 360 degrees to determine the position of the highest radiation. 

d. The antenna is a half wave dipole and its height is varied between one meter and four meters 

above ground to find the maximum value of the field strength both horizontal polarization and 

vertical polarization of the antenna are set to make the measurement. 

e. For each suspected emission the EUT was arranged to its worst case and then tune the antenna 

tower (from 1 M to 4 M) and turn table (from 0 degree to 360 degrees) to find the maximum 

reading. 

f. Set the test-receiver system to Peak Detect Function and specified bandwidth with Maximum 

Hold Mode. 

g. If the emission level of the EUT in peak mode was 3 dB lower than the limit specified, then testing 

will be stopped and peak values of EUT will be reported, otherwise, the emissions which do not 

have 3 dB margin will be repeated one by one using the quasi-peak method and reported. 

H The EUT and local AE shall be arranged in the most compact practical arrangement within the 

test volume, while respecting typical spacing and the requirements defined in Annex D. The 

central point of the arrangement shall be positioned at the centre of the turntable. The 

measurement distance is the shortest horizontal distance between an imaginary circular 

periphery just encompassing this arrangement and the calibration point of the antenna.  
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For above 1GHz 

a. Same test set up as below 1GHz radiated testing. 

b. The EUT was set 3 meters from the interference-receiving antenna which was mounted on the 

top of a variable height antenna tower. 

c. There should be absorber placed between the EUT and Antenna and its located size should let 

the test site meet CISPR16-1-4 requirement. 

d. The table was rotated 360 degrees to determine the position of the highest radiation. 

e. Set the test-receiver system to Peak Detect Function and specified bandwidth with Maximum 

Hold Mode. 

f. Set the DRG Horn Antenna at 1M height, then run the turn table to get the maximum noise 

reading from Horizontal and Vertical polarity separately. 

g. When EUT locating on the turn-table, and its height is over 172cm (Antenna�s 3dB beam width of 

6GHz is 27 ), the DRG Horn Antenna must be raised up and descended down,  then  turning 

around the turn-table to get the maximum noise reading of the Horizontal and Vertical polarity 

separately. Note the maximum raise up height is same as the top of EUT. 

h. If emission level of the EUT in peak mode was 20dB lower than average limit (that means the 

emission level in peak mode also complies with the limit in average mode), then testing will be 

stopped and peak values of EUT will be reported, otherwise, the emissions will be measured in 

average mode again and reported. 

i The EUT and local AE shall be arranged in the most compact practical arrangement within the 

test volume, while respecting typical spacing and the requirements defined in Annex D. The 

central point of the arrangement shall be positioned at the centre of the turntable. The 

measurement distance is the shortest horizontal distance between an imaginary circular 

periphery just encompassing this arrangement and the calibration point of the antenna.  
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B.4.3 Test Result of Radiated Emission for Above 1GHz 

The highest frequency of the internal sources of the EUT is less than 108MHz, so the measurement shall 

only be made up to 1GHz. 
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B.5. Photographs of Test Configuration 

B.5.1 Photographs of AC Powerline Conducted Emissions Test Configuration 

 The photographs show the configuration that generates the maximum emission. 
  

FRONT VIEW 

REAR VIEW 
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SIDE VIEW 
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B.5.2 Photographs of Radiated Emissions Test Configuration 

 The photographs show the configuration that generates the maximum emission. 
For Below 1GHz  

FRONT VIEW 

REAR VIEW 

 

 






