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Penumpas gelombang EMI telah menjadi satu peranti yang sangat penting 

pada masa kini dan akan datang kerana tanpanya teknologi elektronik frekuensi 

tinggi sukar direalisasikan dengan sempuma. Kesan perubahan komposisi dan 

milcrostruktur adalah menjadi tulang belakang dalam menghasilkan penumpas EMI 

yang sesuai dengan penggunaan semasa. 

Dengan demikian projek ini bertujuan untuk melihat bagaimana komposisi 

dan mikrostruktur Ferit NiZn dan Ferit MgZn mempengaruhi ciri penumpas EMI 

terutamanya dari segi frekuensi resonans, magnitud impedans dan faktor kehilangan 

relatif. Kajian yang lebih mendalam telah dilakukan terhadap faktor kehilangan 

relatif dengan memisahkannya kepada tiga bahagian iaitu kehilangan histeresis, 

kehilangan arus pusar dan kehilangan intrinsik. Seterusnya faktor kehilangan relatif 

difokuskan hanya kepada kajian kesan kehilangan tenaga aruS pusar terhadap 

penyerapan gelombang EMI. 
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Penyediaan bahan dilakukan dengan kaedah oksida yang melibatkan 

pensinteran lazim seramik. Sampel-sampel Siri A dan Siri B telah disediakan dengan 

penambahan ion Mn2+ dan pengurangan ion Ni2+. Sampel Siri C disediakan dengan 

peningkatan ion Mg2+ dan pengurangan ion Cu2+. Sampel Siri D disediakan dengan 

penambahan ion Ni2+ dan Zn2+ serta pengurangan ion Cu2+. Dengan demikian 

penyediaan Siri A, Siri B, Siri C dan Siri D bertujuan untuk melihat kesan perubahan 

komposisi terhadap sifat magnet. Bagi Siri E hanya penambahan ion Fe3+ sahaja 

dilakukan yang bertujuan untuk mengkaji kesan arus pusar terhadap penyerapan 

gelombang EMI. 

Pencirian bahan melibatkan tiga bahagian pengukuran yang penting iaitu 

parameter mikrostruktur, sifat elektrik dan sifat magnet. 

Keputusan kajian mendapati kedudukan frekuensi resonans boleh dikawal 

dengan perubahan komposisi dan mikrostruktur. Pemisahan ketiga-tiga jenis 

kehilangan tenaga berjaya dilakukan dan didapati kehilangan histeresis berlaku pada 

frekuensi rendah dan kemudian diikuti oleh kehilangan arus pusar seterusnya 

kehilangan intrinsik berlaku pada frekuensi tinggi. Kehilangan histeresis dan arus 

pusar setiap satunya dipengaruhi oleh daya paksa dan kerintangan elektrik. Faktor 

utama yang mempengaruhi kehilangan intrinsik sukar ditentukan dan kajian lanjutan 

perlu dilakukan. Akhimya didapati arus pusar yang banyak akan menyukarkan 

penyerapan gelombang EMI yang maksimum. 
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Abstract of the thesis presented to the Senate ofUniversiti Putra Malaysia in 
fulfilment of requirements for the degree of Doctor of Philosophy. 

THE EFFECT OF COMPOSITION AND MICROSTRUCTURE 
ON IMPEDANS AND MAGNETIC LOSSESS 
FOR NiZn FERRITE AND MgZn FERRITE 

EMI SUPPRESSORS 

By 

ZOLMAN BIN HARI 

June 2000 

Chairman: Associate Professor Mansor bin Hashim, Ph.D. 

Faculty : Science and Environmental Studies 

EMI suppressors are very important devices for the development of high 

frequency electronic technology. The effects of composition and microstructure in 

the production of good EMI suppressors are the main focus of this research. 

The objective of this project was to determine the influence of the 

compositions and microstructures of NiZn Ferrite and MgZn Ferrite on the 

characteristics of EMI suppressors made from those materials, particularly in terms 

of the resonance frequency, magnitude of the impedance and the relative loss factor. 

With regards to the relative loss factor, a simple method was applied to separate 

magnetic losses into hysteresis loss, eddy current loss and residual loss. Lastly, an 

effort was made to determine the effect of eddy current loss on the absorption of EMI 

by the suppressor. 
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The preparation of the sample was done by using the oxide method involving 

conventional sintering. The sample preparation began with by increasing the Mn2+ 

ion and reducing the Ni2+ ions for samples Series A and Series B. Samples Series C 

was prepared with increasing Mg2+ ions and reducing Cu2+ ions. Series D was 

prepared with increasing Ni2+ ions and Zn2+ ions and reducing Cu2+ ions. Therefore 

Series A, Series B, Series C and Series D were formulated to see the effect of this 

compositional change on some magnetic properties. Series E involved only the 

increase of increasing Fe3+ for the purpose of seeing the effect of eddy currents on 

the EMI wave. 

The characterisation of samples was divided into three parts, namely 

microstructural parameters, electrical properties and magnetic properties. 

The results showed that the resonance frequency could be lowered or raised 

depending on the composition and microstructure. The magnetic loss was separated 

into hysteresis loss, eddy current loss and residual loss. The hysteresis loss was 

dominant at low frequency and the residual loss was dominant at high frequency. 

The eddy current loss was dominant at frequencies between the frequency ranges for 

hysteresis loss and residul loss. The hysteresis loss and eddy current loss were 

influenced by the coercive force and electrical resistivity respectively. The main 

factor dominating residual loss, however, needs further investigation to clarify. 

Lastly high eddy currents thwarted the absorption of EM I wave by the suppressor. 
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