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Package Specifications  
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4 TEST METHODOLOGY 

4.1. DECISION OF FINAL TEST MODE 

The EUT was tested together with the above additional components, and a 
configuration, which produced the worst emission levels, was selected and recorded 
in this report. 

The test configuration/ mode is as the following: 
 

EMI Test Mode:  
Conduction (Power port) Modes: (Full Load) 

1. TMM24105 5. TMM24124 

2. TMM24109 6. TMM24212 

3. TMM24112 7. TMM24215 

4. TMM24115   
 

Radiation Modes: (Full Load) 

1. TMM24105 5. TMM24124 

2. TMM24109 6. TMM24212 

3. TMM24112 7. TMM24215 

4. TMM24115   

 

EMS Test Mode:  
1. TMM24105 

    

 

4.2. EUT SYSTEM OPERATION 

1. Setup a whole system for test as shown on setup diagram. 

2. Turn on power and check function. 

3. Start to test. 
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7.1.3. TEST PROCEDURES  

Procedure of Preliminary Test 

The EUT and Support equipment, if needed, was set up as per the test configuration to simulate typical usage 
per the user�s manual. When the EUT is a tabletop system, a wooden table with a height of 0.8 meters is used 
and is placed on the ground plane as per EN 55011(see Test Facility for the dimensions of the ground plane 
used). When the EUT is a floor standing equipment, it is placed on the ground plane, which has a 3-12 mm 
non-conductive covering to insulate the EUT from the ground plane. 

All I/O cables were positioned to simulate typical actual usage as per EN 55011. 

The test equipment EUT installed received main power, through a Line Impedance Stabilization Network 
(LISN), which supplied power source and was grounded to the ground plane. 

All support equipment power received from a second LISN. 

The EUT test program was started. Emissions were measured on each current carrying line of the EUT using 
an EMI Test Receiver connected to the LISN powering the EUT.   

The Receiver scanned from 150kHz to 30MHz for emissions in each of the test modes. 

During the above scans, the emissions were maximized by cable manipulation. 

The test mode(s) described in Item 4.1 were scanned during the preliminary test. 

After the preliminary scan, we found the test mode described in Item 4.1 producing the highest emission level. 

The EUT configuration and cable configuration of the above highest emission levels were recorded for 
reference of the final test. 

 

Procedure of Final Test  

EUT and support equipment were set up on the test bench as per the configuration with highest emission 
level in the preliminary test. 

A scan was taken on both power lines, Line 1 and Line 2, recording at least the six highest emissions. 
Emission frequency and amplitude were recorded into a computer in which correction factors were used to 
calculate the emission level and compare reading to the applicable limit.  

The test data of the worst-case condition(s) was recorded. 
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7.2.3. TEST PROCEDURE  

Procedure of Preliminary Test 

The equipment was set up as per the test configuration to simulate typical usage per the user�s manual. When 
the EUT is a tabletop system, a wooden turntable with a height of 0.8 meters is used which is placed on the 
ground plane. When the EUT is a floor standing equipment, it is placed on the ground plane which has a 3-12 
mm non-conductive covering to insulate the EUT from the ground plane. 

Support equipment, if needed, was placed as per EN 55011. 

All I/O cables were positioned to simulate typical usage as per EN 55011. 

The EUT received AC power source from the outlet socket under the turntable. All support equipment power 
received from another socket under the turntable. 

Mains cables, telephone lines or other connections to auxiliary equipment located outside the test are shall 
drape to the floor, be fitted with ferrite clamps or ferrite tubes placed on the floor at the point where the cable 
reaches the floor and then routed to the place where they leave the turntable. No extension cords shall be 
used to mains receptacle. 

The antenna was placed at 10 meter away from the EUT as stated in EN 55022. The antenna connected to 
the Spectrum Analyzer via a cable and at times a pre-amplifier would be used. 

The Analyzer / Receiver quickly scanned from 30MHz to 1000MHz. The EUT test program was started. 
Emissions were scanned and measured rotating the EUT to 360 degrees and positioning the antenna 1 to 4 
meters above the ground plane, in both the vertical and the horizontal polarization, to maximize the emission 
reading level. 

The test mode(s) described in Item 4.1 were scanned during the preliminary test: 

After the preliminary scan, we found the test mode described in Item 4.1 producing the highest emission level. 

The EUT and cable configuration, antenna position, polarization and turntable position of the above highest 
emission level were recorded for the final test. 

Procedure of Final Test 

EUT and support equipment were set up on the turntable as per the configuration with highest emission level 
in the preliminary test. 

The Analyzer / Receiver scanned from 30MHz to 1000MHz. Emissions were scanned and measured rotating 
the EUT to 360 degrees, varying cable placement and positioning the antenna 1 to 4 meters above the 
ground plane, in both the vertical and the horizontal polarization, to maximize the emission reading level. 

Recorded at least the six highest emissions. Emission frequency, amplitude, antenna position, polarization 
and turntable position were recorded into a computer in which correction factors were used to calculate the 
emission level and compare reading to the applicable limit and only Q.P. reading is presented. 

The test data of the worst-case condition(s) was recorded. 
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8.3.3. TEST PROCEDURE  

The discharges shall be applied in two ways:  

a) Contact discharges to the conductive surfaces and coupling planes: 

The EUT shall be exposed to at least 200 discharges, 100 each at negative and positive 
polarity, at a minimum of four test points. One of the test points shall be subjected to at 
least 50 indirect discharges to the center of the front edge of the Horizontal Coupling 
Plane (HCP). The remaining three test points shall each receive at least 50 direct 
contact discharges. If no direct contact test points are available, then at least 200 
indirect discharges shall be applied in the indirect mode. Test shall be performed at a 
maximum repetition rate of one discharge per second. 

b) Air discharges at slots and apertures and insulating surfaces: 

On those parts of the EUT where it is not possible to perform contact discharge testing, 
the equipment should be investigated to identify user accessible points where 
breakdown may occur. Such points are tested using the air discharge method. This 
investigation should be restricted to those area normally handled by the user. A 
minimum of 10 single air discharges shall be applied to the selected test point for each 
such area. 

 

The basic test procedure was in accordance with IEC 61000-4-2: 

a) The EUT was located 0.1 m minimum from all side of the HCP (dimensions 1.6m x 
0.8m). 

b) The support units were located another table 30 cm away from the EUT, but direct 
support unit was/were located at same location as EUT on the HCP and keep at a 
distance of 10 cm with EUT. 

c) The time interval between two successive single discharges was at least 1 second. 

d) Contact discharges were applied to the non-insulating coating, with the pointed tip of the 
generator penetrating the coating and contacting the conducting substrate. 

e) Air discharges were applied with the round discharge tip of the discharge electrode 
approaching the EUT as fast as possible (without causing mechanical damage) to touch 
the EUT. After each discharge, the ESD generator was removed from the EUT and 
re-triggered for a new single discharge. The test was repeated until all discharges were 
complete. 

f) At least ten single discharges (in the most sensitive polarity) were applied at the front 
edge of each HCP opposite the center point of each unit of the EUT and 0.1 meters 
from the front of the EUT. The long axis of the discharge electrode was in the plane of 
the HCP and perpendicular to its front edge during the discharge. 

g) At least ten single discharges (in the most sensitive polarity) were applied to the center 
of one vertical edge of the Vertical Coupling Plane (VCP) in sufficiently different 
positions that the four faces of the EUT were completely illuminated. The VCP 
(dimensions 0.5m x 0.5m) was placed vertically to and 0.1 meters from the EUT. 
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8.7.3.  TEST PROCEDURE   

The EUT shall be tested within its intended operating and climatic conditions. 

The test shell performed with the test generator connected to each of the coupling and 
decoupling devices in turn, while the other non-excited RF input ports of the coupling 
devices are terminated by a 50-ohm load resistor. 

The frequency range was swept from 150 kHz to 80 MHz, using the signal level established 
during the setting process and with a disturbance signal of 80 % amplitude. The signal was 
modulated with a 1 kHz sine wave, pausing to adjust the RF signal level or the switch 
coupling devices as necessary. The sweep rate was 1.5 x 10-3 decades/s. Where the 
frequency range is swept incrementally, the step size was 1 % of preceding frequency 
value from 150 kHz to 80 MHz. 

The dwell time at each frequency was less than the time necessary for the EUT to be 
exercised, and able to respond. Sensitive frequencies such as clock frequency(ies) and 
harmonics or frequencies of dominant interest, was analyzed separately. 

Attempts was made to fully exercise the EUT during testing, and to fully interrogate all 
exercise modes selected for susceptibility. 
 
8.7.4.  TEST SETUP 

 

 
 

Dote:  
1. The EUT is setup 0.1m above Ground Reference Plane 
2. The CDNs and / or EM clamp used for real test depends on ports and cables configuration of EUT. 

 
For the actual test configuration, please refer to the related item � Photographs of the Test Configuration. 
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9 PHOTOGRAPHS OF THE TEST CONFIGURATION 
 

CONDUCTED EMISSION TEST 
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RADIATED EMISSION TEST 
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FLICKER TEST 

ESD TEST (Model: TMM24105)  



Compliance Certification Services Inc. Reference No.: T160624N02-E 
 Report No: T161215N19-E1 

Page 82/84 
This report shall not be reproduced except in full, without the written approval of Compliance Certification Services. 

RS TEST 

EFT TEST 
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SURGE TEST 

CS TEST 
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PFMF TEST 

VOLTAGE DIPS / INTERRUPTIONS TEST 




