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4 

under test must firstly be isolated from the disturbance due to the supporting 

components so that reliability of the measured voltage is attained. The isolation can 

be done using a metallic enclosure; however, there is a possibility whereby the cavity 

might be excited as a radiator. Hence, the metallic enclosure must be set up carefully 

to avoid this situation. The usage of external sources to exercise the IC remains the 

most crucial matter in the effort to improve repeatability of emission measurement 

[9]. The unbalanced current on the outer layer of the connection cable causes 

common-mode radiation and requires further studies for minimizing the cable effects 

for emission tests in the GTEM cell . 

In GTEM cell measurement, the electric field strength cannot be directly 

measured instead its relative voltage of the field strength is evaluated. Hence, a 

model must be developed for estimating the actual electric field strength. As the 

internal structure of the IC is complex, it is difficult to evaluate all the corresponding 

parameters throughout measurement technique. The dipole moment technique is a 

unique approach which is suitable for this research. In this technique, an equivalent 

dipole model is extracted from the GTEM measurement to represent the behavioral 

aspect of the IC. The advantage is that the model can be constructed without 

revealing the inner details of the actual circuit. The equivalent model is useful to 

facilitate EMI of ICs in the design process. Thus, designers may use the model to 

represent actual activities for analyzing their design alternatively via simulation. 

1.3 Objectives of the Research 

i. To establish a technique to perform radiated emission measurement ofFPGA chip

inside a GTEM cell.

ii. To create an equivalent model to represent the radiation sources in the FPGA chip

based on dipole moment technique and GTEM cell measurement.

iii. To predict the electric fields of the FPGA using the equivalent model for

correlation with semi-anechoic chamber fields.

iv. To validate the predicted electric fields with the measurement in a semi-anechoic

chamber.
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